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F.1 Introduction

To focus on the impacts of most concern in the main body of this Final EIS, BOEM has included the
analysis of resources with no greater than moderate adverse impacts below. These include air quality;
water quality; bats; benthic resources; birds; coastal habitat and fauna; finfish, invertebrates, and
essential fish habitat; sea turtles; wetlands; demographics, employment, and economics; environmental
justice; land use and coastal infrastructure; and recreation and tourism. Those resources with potential
impact ratings greater than moderate are included in Chapter 3, Affected Environment and
Environmental Consequences, of the Final EIS. Locating environmental resource sections with no greater
than moderate adverse impacts in Appendix F supports the 300-page limits of the body of the EIS (40
CFR 1502.7).
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3.4 Physical Resources

3.4.1  Air Quality

This section discusses potential impacts on air quality from the proposed Project, alternatives, and
ongoing and planned activities in the air quality geographic analysis area. The air quality geographic
analysis area, as shown on Figure 3.4.1-1, includes the airshed within 25 nautical miles (46.3 kilometers)
of the WTA and the airshed within 15.5 nautical miles (28.7 kilometers) of onshore construction areas
and ports that may be used for the Project. The geographic analysis area also considers potential air
quality impacts associated with the onshore construction areas and the mustering port(s) outside of the
OCS permit area. Given the dispersion characteristics of emissions from marine vessels, equipment and
similar emission sources that would be used during proposed construction activities, the maximum
potential air quality impacts would likely occur within a few miles of the source. BOEM selected the
15.5-mile (28.7-kilometer) distance to assure that the locations of maximum potential air quality impact
would be considered.

34.1.1 Description of the Affected Environment and Future Baseline Conditions

The overall geographic analysis area for air quality covers much of southern New Jersey and the
adjacent portions of the Atlantic Ocean. This includes the air above the WTA and adjacent OCS area, the
offshore export cable routes, onshore cable routes, the onshore substations, the construction staging
areas, the onshore construction and proposed Project-related sites, and the ports in New Jersey,
Virginia, and Texas used to support proposed Project activities. COP Volume Il, Section 3.1.1 (Atlantic
Shores 2024), provides further description of the air quality geographic analysis area. Appendix B,
Supplemental Information and Additional Figures and Tables, provides information on climate and
meteorological conditions in the Project region.

Air quality within a region is measured in comparison to the National Ambient Air Quality Standards
(NAAQS), which are standards established by the USEPA pursuant to the Clean Air Act (CAA) (42 USC
7409) for several common air pollutants, known as criteria pollutants, to protect human health and
welfare. The criteria pollutants are carbon monoxide (CO), lead, nitrogen dioxide (NO,), ozone (0s),
particulate matter 10 microns in diameter and smaller (PMyo), particulate matter 2.5 microns in
diameter and smaller (PMzs), and sulfur dioxide (SO,). New Jersey has established ambient air quality
standards (AAQS) that are similar to the NAAQS. Table 3.4.1-1 shows the NAAQS and the New Jersey
AAQS. Emissions of lead from Project-associated sources would be negligible because lead is not a
component of liquid or gaseous fuels; accordingly, lead is not analyzed in this Final EIS. Ozone is not
emitted directly but is formed in the atmosphere from precursor chemicals, primarily nitrogen oxides
(NOx), and volatile organic compounds (VOC), in the presence of sunlight. Potential impacts of a project
on ozone levels are evaluated in terms of NOx and VOC emissions.
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Figure 3.4.1-1. Air quality geographic analysis area and attainment status
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Table 3.4.1-1. National and New Jersey ambient air quality standards

National Ambient Air Quality New Jersey Ambient Air

Averaging Standards (pg/m?3) Quality Standards (ug/m?3)
Pollutant Period Primary Secondary Primary Secondary
Carbon Monoxide (CO) 8-hour? 10,000 None 10,000 10,000
1-hour? 40,000 None 40,000 40,000
Lead (Pb) Rolling 3-month 0.15 0.15 1.5 1.5
average’
Nitrogen Dioxide (NO.) Annual? 100 100 100 100
1-hour® 188 None None None
Ozone (03) 8-hour? 137 137 None None
1-hour?! None None 235 160
Particulate Matter (PM1o) 24-hour® 150 150 None None
Particulate Matter (PMzs) Annual® 9.0 15 None None
24-hour’ 35 35 None None
Sulfur Dioxide (SO2) Annual? 80 None 80 60
24-hour! None None 365 260
3-hour! None 1300 None 1,300
1-hour® 196 None None None
Suspended Particulate 24-hour! None None 260 150
Matter Annual® None None 75 60

Sources: National —40 CFR 50, New Jersey — NJAC 7:27-13.
pg/m3 = micrograms of pollutant per cubic meter of air.

!Not to be exceeded more than once per year.

2Not to be exceeded.

398th percentile of 1-hour daily maximum concentrations, averaged over 3 years.
4 Annual 4th-highest daily maximum 8-hour concentration, averaged over 3 years.

5Not to be exceeded more than once per year on average over 3 years.

®Annual mean, averaged over 3 years.
798t percentile, averaged over 3 years.
899th percentile of 1-hour daily maximum concentrations, averaged over 3 years.

9 Not to be exceeded (geometric mean of all 24-hour averages).

USEPA designates all areas of the country as attainment, nonattainment, or unclassified for each criteria
pollutant. An attainment area is an area where all criteria pollutant concentrations are within all NAAQS.
A nonattainment area does not meet the NAAQS for one or more pollutants. Unclassified areas are
those where attainment status cannot be determined based on available information and that are
regulated as attainment areas. An area can be in attainment for some pollutants and nonattainment for
others. If an area was nonattainment at any time in the last 20 years but is currently attainment or is
unclassified, then the area is designated a maintenance area. States are required to prepare a State
Implementation Plan (SIP) for nonattainment and maintenance areas. The SIP describes the region’s
program to attain and maintain compliance with the NAAQS. The attainment status of an area can be
found at 40 CFR Part 81 and in the USEPA Green Book, which the agency revises from time to time
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(USEPA 2021a). Attainment status is determined through evaluation of air quality measurement data
from a network of monitors.

The nearest onshore designated areas to the proposed WTA are Monmouth, Gloucester, Ocean,
Atlantic, and Cape May Counties in New Jersey. These counties are designated nonattainment for ozone.
Figure 3.4.1-1 displays the nonattainment and maintenance areas that intersect the geographic analysis
area. The ozone nonattainment areas encompass ports and facilities that the Project could use including
the Paulsboro Marine Terminal (in Gloucester County), the Repauno Port and Rail Terminal (in
Gloucester County), and the future New Jersey Wind Port for construction (in Salem County), and
Atlantic City (in Atlantic County) for O&M. Atlantic City also is in an area designated as maintenance for
CO. More distant ports that could be used for construction include the Portsmouth Marine Terminal in
Virginia and the Port of Corpus Christi in Texas. The Portsmouth Marine Terminal and the Port of Corpus
Christi are located in attainment areas. Figure 3.4.1-1 shows the locations of all of these ports.

The CAA prohibits federal agencies from approving any activity that does not conform to a SIP. This
prohibition applies only with respect to nonattainment or maintenance areas (i.e., areas that were
previously nonattainment and for which a maintenance plan is required). Conformity to a SIP means
conformity to a SIP’s purpose of reducing the severity and number of violations of the NAAQS to achieve
attainment of such standards. The activities for which BOEM has authority are outside of any
nonattainment or maintenance area and therefore not subject to the requirement to show conformity.

The CAA defines Class | areas as certain national parks and wilderness areas where very little
degradation of air quality is allowed. Class | areas consist of national parks larger than 6,000 acres
(2,428 hectares) and wilderness areas larger than 5,000 acres (2,023 hectares) that were in existence
before August 1977. Projects subject to federal air quality permits are required to notify the federal land
managers responsible for designated Class | areas within 62 miles (100 kilometers) of a project.! The
federal land manager identifies appropriate air quality—related values for the Class | area and evaluates
the impact of a project on air quality—related values. The Brigantine National Wilderness Area
(“Brigantine”), approximately 9 miles (14 kilometers) northwest of the nearest boundary of the Project,
is the only Class | area within 62 miles (100 kilometers) of the Project. Air quality—related values (AQRV)
identified by USFWS for Brigantine include acid deposition, mercury, ozone, and visibility (CSU 2022).

The CAA amendments (42 USC 7401 et seq., Section 328) directed USEPA to establish requirements to
control air pollution from OCS oil- and gas-related activities along the Pacific, Arctic, and Atlantic Coasts
and along the U.S. Gulf Coast offshore Florida, east of 87° 30’ west longitude. The OCS Air Regulations
(40 CFR Part 55) establish the applicable air pollution control requirements, including provisions related
to permitting, monitoring, reporting, fees, compliance, and enforcement for facilities subject to the CAA.
These regulations apply to OCS sources that are beyond state seaward boundaries. Projects within

25 nautical miles (46.3 kilometers) of a state seaward boundary are required to comply with the air

1 The 62-mile (100-kilometer) distance applies to notification and is not a threshold for use in evaluating impacts.
Impacts at Class | areas at distances greater than 62 miles (100 kilometers) may need to be considered for larger
emission sources if there is reason to believe that such sources could affect the air quality in the Class | area
(USEPA 1992).
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quality requirements of the nearest or corresponding onshore area, including applicable permitting
requirements.

Greenhouse gases (GHGs) are gases that absorb and re-emit terrestrial infrared radiation (i.e., they trap
heat in the atmosphere) and contribute to global climate change by retaining heat in the atmosphere
(IPCC 2021). This phenomenon is known as the “greenhouse effect” and is illustrated in Figure 3.4.1-2.
The primary GHGs are carbon dioxide (CO,), methane (CH4), nitrous oxide (N>O), and certain industrial
gases. The GHG emissions from the Project are a result of fuel combustion that produces emissions of
CO,, CH4, and N0, as well as leakage of sulfur hexafluoride (SFs) from gas-insulated switchgear. Because
each GHG constituent has a different heat-trapping ability, GHG emissions typically are expressed as CO,
equivalent (CO,e) based on the specific global warming potential (GWP) for each gas. The GWP of each
GHG reflects how strongly it absorbs energy compared to CO,. COze is calculated based on the sum of
the individual GHG emissions weighted by their respective GWPs.?

The Greenhouse Effect

Some solar radiation
is reflected by the Some of the infrared radiation
Earth and the passes through the atmosphere.
‘ atmosphere. Some is absorbed and re-emitted
: in all directions by greenhouse
‘ gas molecules.The effect of this
is to warm the Earth’s surface
o and the lower atmosphere.

Most radiation is absefbed
by the Earth’s surface

L Infrared radiation
and warms it.

is emitted by the
Earth’s surface.

C

Source: USEPA 2023

Figure 3.4.1-2. The greenhouse effect

2 The GWPs used to calculate CO2e were taken from Table A-1 of 40 CFR Part 98, Subpart A. The GWPs are 1 for
CO», 25 for CH4, 298 for N20, and 22,800 for SFs.
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By far the GHG with the largest contribution to warming is CO,. Global atmospheric CO, concentrations
have increased 49.2 percent, from approximately 278 parts per million (ppm) in 1750 (IPCC 2021) to
approximately 417.07 ppm in 2022 (NOAA 2023). This rise in the CO, concentration is largely a result of
the release of carbon that had been stored underground and then used to combust fossil fuels (coal,
petroleum, and natural gas) to produce electricity, heat buildings, and power motor vehicles and
airplanes, among other uses (IPCC 2021). Consistent with the greenhouse effect and increasing CO,
concentrations, global surface temperature increased by approximately 1.8 degrees Fahrenheit (°F)
(0.99 degrees Celsius [°C]) from 1850—1900 to 2001-2020 and is projected to continue increasing (IPCC
2021).

IPCC (2021) concludes that, at continental and global scales, numerous long-term changes in climate
have been observed. Additionally, IPCC and the GCRP include the following trends observed over the
twentieth century as further supporting the evidence of climate-induced changes (IPCC 2021; GCRP
2017):

e Most land areas have very likely experienced warmer and/or fewer cold days and nights along with
warmer and/or more frequent hot days and nights.

e Cold-dependent habitats are shifting to higher altitudes and latitudes, and growing seasons are
becoming longer.

e Sea level isrising, caused by thermal expansion of the ocean water and melting of snowcaps and ice
sheets.

e More frequent weather extremes such as droughts, floods, severe storms, and heat waves have
been observed.

e There is high confidence that oceans are becoming more acidic because of increasing absorption of
CO, by seawater, which is driven by a higher atmospheric concentration of CO..

3.4.1.2 Impact Level Definitions for Air Quality

Definitions of adverse impact levels are provided in Table 3.4.1-2. See Section 3.3, Definition of Impact
Levels, for a comprehensive discussion of the impact level definitions. Impact levels are intended to
serve NEPA purposes only, and are not intended to establish thresholds or other requirements with
respect to permitting under the CAA.
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Table 3.4.1-2. Impact level definitions for air quality

Impact Type of
Level Impact Definition
Negligible Adverse Increases in ambient pollutant concentrations due to Project emissions would not
be detectable.
Beneficial Decreases in ambient pollutant concentrations due to Project emissions would not
be detectable.
Minor to Adverse Increases in ambient pollutant concentrations due to Project emissions would be
Moderate detectable but would not lead to violation of the NAAQS.
Beneficial Decreases in ambient pollutant concentrations due to Project emissions would be
detectable.
Major Adverse Changes in ambient pollutant concentrations due to Project emissions would
cause or contribute to violation of the NAAQS.
Beneficial Decreases in ambient pollutant concentrations due to Project emissions would be
larger than for minor to moderate impacts.
34.13 Impacts of Alternative A — No Action on Air Quality

When analyzing the impacts of the No Action Alternative on air quality, BOEM considered the impacts of
ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities on the
baseline conditions for air quality. The cumulative impacts of the No Action Alternative considered the
impacts of the No Action Alternative in combination with other planned non-offshore wind and offshore
wind activities, as described in Appendix D, Ongoing and Planned Activities Scenario.

Impacts of Alternative A — No Action

Under the No Action Alternative, baseline conditions for air quality described in Section 3.4.1.1,
Description of the Affected Environment and Future Baseline Conditions, would continue to follow
current regional trends and respond to IPFs introduced by other ongoing non-offshore wind and
offshore wind activities. Ongoing non-offshore wind activities within the geographic analysis area that
contribute to impacts on air quality are generally associated with existing onshore land uses, including
residential, commercial, industrial, and transportation activities, as well as onshore construction
activities. Other ongoing activities that could contribute to air quality impacts include construction of
undersea transmission lines, gas pipelines, and other submarine cables; marine minerals use and
ocean-dredged material disposal; military use; marine transportation; and oil and gas activities. These
activities and associated impacts are expected to continue at current trends and have the potential to
affect air quality through their emissions. Impacts associated with climate change could affect ambient
air quality through increased formation of ozone and particulate matter associated with increasing air
temperatures. See Appendix D, Table D.A1-1 for a summary of potential impacts associated with
ongoing non-offshore wind activities by IPF for air quality. There is currently one ongoing offshore wind
project within the geographic analysis area for air quality that could contribute to impacts on air quality:
Ocean Wind 1 in Lease Area OCS-A 0498.

NJDEP has projected that under a scenario of continuation of current regulations and policies, emissions
from electricity generation would decline slowly through 2050 due to improvements in efficiency and
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switching to cleaner fuels (NJDEP 2019). Under the No Action Alternative, without implementation of
other offshore wind projects, the electricity that would have been generated by offshore wind would
likely be provided by fossil-fuel fired facilities.3 As a result, a continuation of activities under the No
Action Alternative could lead to less decline in emissions than would occur with offshore wind
development. An overall mix of natural gas, solar, wind, and energy storage would likely occur in the
future due to market forces and state energy policies. New Jersey EO 307 (September 22, 2022) sets
a goal of developing 11 GW of offshore wind energy off the coast of New Jersey by 2040. The New
Jersey Energy Master Plan (New Jersey Board of Public Utilities 2019) sets a goal of transitioning New
Jersey to 100 percent renewable electricity by 2050. The New Jersey Global Warming Response Act
(P.L. 2007 c.112; P.L. 2019 c.197) established a goal of reducing statewide greenhouse gas emissions 80
percent below the 2006 level (a reduction of about 97 million metric tons CO,e) by the year 2050.

Cumulative Impacts of Alternative A — No Action

The cumulative impact analysis for the No Action Alternative considered the impacts of the No Action
Alternative, inclusive of ongoing activities, in combination with other planned non-offshore wind
activities and planned offshore wind activities (without the Proposed Action).

Planned non-offshore wind activities within the geographic analysis area that contribute to cumulative
impacts on air quality are generally associated with existing onshore land uses, including residential,
commercial, industrial, and transportation activities, as well as onshore construction activities. Other
planned non-offshore activities that could contribute to air quality impacts include construction of
undersea transmission lines, gas pipelines, and other submarine cables; marine minerals use and
ocean-dredged material disposal; military use; marine transportation; oil and gas activities; and onshore
development activities (Appendix D). These planned non-offshore wind activities have the potential to
affect air quality through their emissions. Impacts associated with climate change could affect ambient
air quality through increased formation of ozone and particulate matter associated with increasing air
temperatures.

Ongoing and planned offshore wind activities within the geographic analysis area that could contribute
to impacts on air quality (based on the scenario shown in Appendix D) include construction and
installation of:

e Ocean Wind 1 (OCS-A 0498) (98 WTGs), ongoing 2026—2030,

e Ocean Wind 2 (OCS-A 0532) (111 WTGs), expected 2026-2030, and

31n 2020, the generation mix of the PJM Interconnection, the regional grid that serves New Jersey, was
approximately 40 percent natural gas, 34 percent nuclear, 19 percent coal, 3 percent wind, 2 percent
hydroelectric, and 2 percent other sources, on an annual average basis (Monitoring Analytics 2021).
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e Atlantic Shores North (OCS-A 0549) (157 WTGs), expected 2026—2028.*
BOEM expects planned offshore wind activities to affect air quality through the following primary IPFs.

Air emissions: Most air pollutant emissions and air quality impacts from ongoing and planned offshore
wind projects would occur during construction, potentially from multiple projects occurring
simultaneously. The only projects currently proposed in the air quality analysis area for which
construction could occur simultaneously with the Project are the Ocean Wind 1, Ocean Wind 2, and
Atlantic Shores North projects. Construction activity would occur at different locations and could overlap
temporally with activities at other locations, including operational activities at previously constructed
projects. As a result, air quality impacts would shift spatially and temporally across the air quality
geographic analysis area.

All projects would be required to comply with the CAA. Primary emission sources would include vessel
traffic, increased public and commercial vehicular traffic, air traffic, combustion emissions from
construction equipment, and fugitive® particle emissions from construction-generated dust. During
operations, emissions from ongoing and planned offshore wind projects within the air quality
geographic analysis area would overlap temporally, but operations would contribute few criteria
pollutant emissions compared to construction and decommissioning. Operational emissions would come
largely from commercial vessel traffic and emergency diesel generators. COP Appendix II-C (Atlantic
Shores 2024) provides details of these emission sources for construction and operations, as well as
regulatory applicability of emissions by geographic area for purposes of NEPA and permitting.

The aggregate O&M emissions for all projects within the air quality geographic analysis area would vary
by year as successive projects begin operation. As wind energy projects come online, power generation
emissions overall would decrease to the extent that wind energy would displace emissions from fossil-
fueled electric generating facilities, and the region as a whole would realize a net benefit to air quality.
The ongoing and planned offshore wind projects other than the Proposed Action that may result in air
pollutant emissions and air quality impacts within the air quality geographic analysis area include
projects within all or portions of the following Lease Areas: OCS-A-0549, OCS-A-0498, and OCS-A-0532
(Appendix D, Table D.A2-4). Projects currently in these Lease Areas are Atlantic Shores North (planned),
Ocean Wind 1 (ongoing), and Ocean Wind 2 (planned), respectively. These projects would produce 4,603
MW of renewable power from the installation of 364 WTGs (Appendix D, Table D.A2-1). Based on the
assumed offshore construction schedule in Appendix D, Table D.A2-1, the three projects within the
geographic analysis area would have overlapping construction periods in 2026 through 2030.

During the construction phase, the total emissions of criteria pollutants and ozone precursors from
offshore wind projects other than Atlantic Shores South (Atlantic Shores North and Ocean Wind 1 and 2)

4 Atlantic Shores Offshore Wind Bight (OCS-A 0541) and Invenergy Wind Offshore (OCS-A 0542) are within the
geographic analysis area; however, annual air emission estimates are not yet available for these two projects (both
of which are in the planning stage).

5 Fugitive emissions are emissions that are not emitted from a stack, vent, or other specific point that controls the
discharge. For example, windblown dust is fugitive particulate matter.

Affected Environment and Environmental Consequences 3.4.1-9 DOl | BOEM



ongoing or proposed within the air quality geographic analysis area, summed over all construction years,
are estimated to be 5,450 tons of CO, 24,618 tons of NOyx, 938 tons of PMyg, 814 tons of PM,s, 190 tons
of SO,, 619 tons of VOCs, and 1,448,447 tons of CO, (Appendix D, Table D.A2-4). Most emissions would
occur from diesel-fueled construction equipment, vessels, and commercial vehicles. The magnitude of
the emissions and the resulting air quality impacts would vary spatially and temporally during the
construction phases. Construction activity would occur at different locations and could overlap
temporally with activities at other locations, including operational activities at previously constructed
projects. As a result, air quality impacts would be minor to moderate, shifting spatially and temporally
across the air quality geographic analysis area.

During operations, emissions from ongoing and planned offshore wind projects within the air quality
geographic analysis area would overlap temporally, but operations would contribute few criteria
pollutant emissions compared to construction and decommissioning. Operational emissions would come
largely from O&M vessel traffic and emergency diesel generators. The aggregate operational emissions
from ongoing and planned offshore wind projects other than Atlantic Shores South would vary by year
as successive projects begin operation. Estimated operational emissions would be 122-239 tons per
year of CO, 521-1,007 tons per year of NOx, 17—-34 tons per year of PMo, 16—31 tons per year of PM;s,
1-3 tons per year of SO,, 9-17 tons per year of VOCs, and 34,949-68,610 tons per year of CO, (Appendix
D, Table D.A2-4). Operational emissions would overall be intermittent and dispersed throughout the
241,609-acre (97,776-hectare) lease areas for Ocean Wind 1 and 2 and Atlantic Shores North combined
and the vessel routes from the onshore O&M facility, and would generally contribute to small and
localized air quality impacts.

Offshore wind energy development, by displacing fossil-fuel energy, would help offset emissions from
fossil fuels, improving regional air quality and reducing GHG emissions. Millstein et al. (2018) estimated
that between 2007 and 2015, wind power in the U.S. avoided as much as 127,698,000 metric tons (MT)
of CO; per year, 147,000 MT of SO, per year, 93,000 MT of NOx per year, and 9,000 MT of PM, s per
year. A study by the U.S. Department of Energy (DOE) estimated emissions for a future scenario with
wind energy supplying 10 percent of total U.S. electricity demand by 2020, 20 percent by 2030, and 35
percent by 2050. The study estimated cumulative emissions reductions from 2013 to 2050 of 2.6 million
MT of SO,, 4.7 million MT of NOx, and 0.5 million MT of PM,s (DOE 2015). Similarly, the study scenario
was estimated to reduce GHG emissions in the electric sector by 130 million MT of CO, equivalent (CO,e)
in 2020, 380 million MT CO.e in 2030, and 510 million MT CO-e in 2050 (DOE 2015).

An analysis by Barthelmie and Pryor (2021) calculated that, depending on global trends in GHG
emissions and the amount of wind energy expansion, development of wind energy could reduce
predicted increases in global surface temperature by 0.5-1.4 °F (0.3—0.8°C) by 2100. These estimated
decreases in temperature rise correspond to development of approximately 5,000 GW (5,000,000 MW)
of wind energy worldwide; the decrease in temperature rise and other climate change effects due to any
single project would be incremental and would not be measurable.

Estimations and evaluations of potential health and climate benefits from offshore wind activities for
specific regions and project sizes rely on information about the air pollutant emission contributions of
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the existing and projected mixes of electric power generation sources, and generally estimate the
annual health benefits of an individual commercial scale offshore wind project to be valued in the
hundreds of millions of dollars (Kempton et al. 2005; Buonocoure et al. 2016).

Construction and operation of other (not the proposed Project) ongoing and planned offshore wind
projects would produce GHG emissions that would contribute incrementally to climate change. CO; is
relatively stable in the atmosphere and, for the most part, mixed uniformly throughout the troposphere
and stratosphere. As such, the impact of GHG emissions does not depend upon the CO, source location.
Increasing energy production from offshore wind projects would likely reduce regional and overall GHG
emissions by displacing energy from fossil fuels. This reduction would be greater than the construction
and operation GHG emissions from offshore wind projects (Appendix D, Table D.A2-4). This reduction in
regional GHG emissions would be noticeable in the regional context, would contribute incrementally to
reducing climate change, and would represent a minor to moderate beneficial impact in the regional
context but a negligible beneficial impact in the global context.

Accidental releases: Ongoing and planned offshore wind activities could release hazardous air pollutants
(HAPs) in the event of accidental chemical spills within the air quality geographic analysis area.

Section 3.4.2, Water Quality, includes a discussion of the nature of releases that could occur. Based on
Appendix D, Table D.A2-3, up to about 1,034,834 gallons (3.9 million liters) of coolants, 2,166,000
gallons (8.2 million liters) of oils and lubricants, and 366,763 gallons (1.4 million liters) of diesel fuel
would be contained in the 378 wind turbine and substation structures for the wind energy projects
within the air quality geographic analysis area (Atlantic Shores North, and Ocean Wind 1 and 2). If
accidental releases occur, they would most likely occur during construction but could occur during
operations and decommissioning of offshore wind facilities. These may lead to short periods (hours to
days)® of HAP emissions through surface evaporation. HAP emissions would consist of VOCs, which may
be important for ozone formation. By comparison, the smallest tanker vessel operating in these waters
(a general-purpose tanker) has a capacity of between 3.2 and 8 million gallons (12.1 million and 30.3
million liters). Tankers are relatively common in these waters, and the total WTG chemical storage
capacity within the geographic analysis area for air quality is much less than the volume of hazardous
liquids transported by ongoing activities (U.S. Energy Information Administration 2014). Moreover,
liquids associated with the Project would be distributed among hundreds of independent marine-grade
containers spread out over many different structures, thus making any kind of full release extremely
unlikely. BOEM expects air quality impacts from accidental releases would be negligible because they
would be short term and limited to the area near the accidental release location. Accidental spills would
occur infrequently over a 34-year period with a higher probability of spills during future project
construction, but they would not be expected to contribute appreciably to cumulative impacts on air
quality.

6 For example, small diesel fuel spills (500-5,000 gallons) usually will evaporate and disperse within a day or less
(NOAA 2006).
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Conclusions

Impacts of Alternative A — No Action. Under the No Action Alternative, air quality would continue to be
affected by existing environmental trends and ongoing activities. Additionally, higher-emitting, fossil-
fuel energy facilities would be kept in service to meet electric power demand, fired by natural gas, oil, or
coal. Although the proposed Project would not be built under the No Action Alternative, BOEM expects
ongoing non-offshore wind activities and offshore wind activities to have continuing regional air quality
impacts primarily through air pollutant emissions and accidental releases.

BOEM anticipates that the impacts of ongoing non-offshore wind activities associated with the No
Action Alternative, such as air pollutant emissions and GHGs, would be minor to moderate because they
would incrementally increase ambient pollutant concentrations, though not by enough to cause a
violation of the NAAQS or New Jersey AAQS. Although the proposed Project would not be built under
the No Action Alternative, BOEM expects ongoing non-offshore wind activities would continue to have
regional air quality impacts primarily through air pollutant emissions, accidental releases, and climate
change.

Cumulative Impacts of Alternative A — No Action. The cumulative impact analysis for the No Action
Alternative considers the impacts of the No Action Alternative in combination with other planned non-
offshore wind activities and ongoing and planned offshore wind activities (without the Proposed Action).
Under the No Action Alternative, existing environmental trends and activities would continue, and air
quality would continue to be affected by natural and human-caused IPFs. The No Action Alternative
would result in minor to moderate impacts on air quality due to emissions from ongoing and planned
activities (including offshore wind). BOEM anticipates that the No Action Alternative combined with all
other ongoing and planned activities (including offshore wind) in the geographic analysis area would
result in minor to moderate adverse impacts due to emissions of criteria pollutants, VOCs, HAPs, and
GHGs, mostly released during construction and decommissioning. Impacts would be minor to moderate
because these emissions would incrementally increase ambient pollutant concentrations (more than
would activities without offshore wind or offshore wind alone), though not by enough to cause a
violation of the NAAQS or New Jersey AAQS. Most air pollutant emissions and air quality impacts from
offshore wind would occur during multiple overlapping project construction phases from 2024 through
2030 (Appendix D, Table D.A2-4). Pollutant emissions associated with offshore wind operations would
be generally lower and more transient.

BOEM expects minor to moderate beneficial impacts on regional air quality after offshore wind projects
are operational because these projects likely would lead to reduced emissions from fossil-fueled power
generating facilities.

34.1.4 Relevant Design Parameters and Potential Variances in Impacts

This Final EIS analyzes the maximum-case scenario; any potential variances in the proposed Project
build-out as defined in the PDE would result in impacts similar to or less than those described in the
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sections below. The following PDE parameters (Appendix C, Project Design Envelope and Maximum-Case
Scenario) would influence the magnitude of the impacts on air quality:

e Emission ratings of construction equipment and vehicle engines;

e Location of construction laydown areas;

e Choice of cable-laying locations and pathways;

e Choice of marine traffic routes to and from the WTA and offshore export cable routes;

e Soil characteristics at onshore excavation areas, which may affect fugitive emissions; and

e Emission control strategy for fugitive emissions due to onshore excavation and hauling operations.

Changes to the design capacity of the WTGs would not alter the maximum potential air quality impacts
for the Proposed Action and other action alternatives because the maximum-case scenario involved the
maximum number of WTGs (200) allowed in the PDE.

3.4.15 Impacts of Alternative B — Proposed Action on Air Quality

Air emissions: The Project would generate emissions that may affect air quality in the New Jersey region
and nearby coastal waters during construction, O&M, and decommissioning activities. Onshore
emissions would occur at the Monmouth and Atlantic Landfall Sites, in the onshore cable corridors, and
at the Larrabee and Cardiff Substation POls. Offshore emissions would be within the OCS and state
offshore waters. Offshore emissions would occur in the Lease Area and the offshore export cable
corridors. COP Volume I, Section 1.1 (Atlantic Shores 2024) provides additional information on the
landfall locations and onshore cable routes. The emissions estimates in this Final EIS have changed from
those in the Draft EIS due to more recent revisions of the COP.

Air quality in the geographic analysis area may be affected by emissions of criteria pollutants from
sources involved in the construction or maintenance of the proposed Project and, potentially, during
operations. These impacts, while generally localized to the areas near the emission sources, may occur
at any location associated with the proposed Project, be it offshore in the WTA or at any of the onshore
construction or support sites. Ozone levels in the region also could be affected.

The proposed Project’s WTGs, OSSs, offshore and onshore cable corridors, and onshore substations
and/or converter stations would not themselves generate air pollutant emissions during normal
operations. (Equipment containing SFs could generate GHG emissions that contribute to climate
change.) However, air pollutant emissions from equipment used in the construction, O&M, and
decommissioning phases could affect air quality in the proposed Project area and nearby coastal waters
and shore areas. Most emissions would occur temporarily during construction, offshore in the WTA,
onshore at the landfall sites, along the offshore and onshore cable routes, at the onshore substations,
and at the construction staging areas. Additional emissions related to the proposed Project could also
occur at ports used to transport material and personnel to and from the Project site. However, the
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proposed Project would provide beneficial impacts on the air quality near the proposed Project location
and the surrounding region to the extent that energy produced by the Project would displace energy
produced by fossil-fueled power plants in the region.

The majority of air pollutant and GHG emissions from the Proposed Action alone would come from the
main engines, auxiliary engines, and auxiliary equipment on marine vessels used during offshore
construction activities and during offshore O&M activities. All engines would meet or exceed applicable
emissions standards (AQ-01; Appendix G, Mitigation and Monitoring, Table G-1). Atlantic Shores would
endeavor to minimize air emissions by using the cleanest vessel engines available for the task (subject to
meeting the safety, efficacy, scheduling, and contracting needs for the task) (AQ-01 through AQ-04;
Appendix G, Table G-1). Atlantic Shores is actively evaluating opportunities to use liquefied natural gas
or hydrogen as the primary fuel for vessels to be used for routine O&M (AQ-03; Appendix G, Table G-1).
Clean fuels would be used to the maximum extent practicable (AQ-04; Appendix G, Table G-1). Marine
diesel fuel and onshore Ultra Low Sulfur Diesel would comply with the USEPA fuel sulfur limit of 15 ppm
(AQ-04, Appendix G, Table G-1). For heavier residual fuel oils used in heavier marine engines, and for
engines on foreign vessels, the Project would comply with the fuel oil sulfur content limit of 1,000 ppm
set in the International Convention for the Prevention of Pollution from Ships, Annex VI protocol
(MARPOL VI) and corresponding USEPA regulations (AQ-04; Appendix G, Table G-1). Atlantic Shores
would use best management practices (BMPs) to minimize air emissions from vessel operations,
including optimizing construction and O&M activities to minimize vessel operating times and loads
(AQ-05; Appendix G, Table G-1). Atlantic Shores would develop a dust control plan for onshore
construction areas to minimize effects from fugitive dust resulting from construction activities (GEO-14;
Atlantic Shores; Appendix G, Table G-1).

Fuel combustion and solvent use would cause construction-related emissions. Excavation and related
earthworks would cause construction-related fugitive dust emissions. The air pollutants would include
criteria pollutants, VOCs, and HAPs, as well as GHGs. During the construction phase, the activities of
additional workers, increased traffic congestion, additional commuting miles for construction personnel,
and increased air-polluting activities of supporting businesses also could have impacts on air quality.
Because the specific combination of ports to be used and the amount of activity that would occur at
each port are unknown, construction emissions were calculated for a maximum-emissions scenario with
heavy vessels using the New Jersey Wind Port and the Paulsboro Marine Terminal, and crew transfer
vessels (CTVs) using the Port of Atlantic City (COP, Volume I, Section 3.1.2; Atlantic Shores 2024). For
purposes of calculating emissions from vessels, the full travel distance from the applicable port to the
Project area was used. Table 3.4.1-3 summarizes estimated construction emissions of each pollutant by
year.
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Table 3.4.1-3. Atlantic Shores South construction emissions (U.S. tons)

Year €O NOx PMio | PMas SO VOC  CO:  CHs N:O  COge

2025 239 880 31 27 3 20 | 66407 1.0 43 67,297
2026 239 880 31 27 3 20 | 66407 1.0 | 43 | 67297
2027 239 880 31 27 3 20 | 66407 1.0 43 | 67297
2028 239 880 31 27 3 20 | 66407 1.0 | 43 | 67297
Total 954 3,519 122 110 10 80 | 265628 3.8 171 269,187

Source: Appendix D, Table D.A2-4; Atlantic Shores 2024.
Sum of individual values may not equal total due to rounding.

The emissions estimates in this section do not include emissions from raw material extraction, materials
processing, and manufacturing of components, i.e., full life-cycle analysis. However, recently published
studies have analyzed the life-cycle impacts of offshore wind (Ferraz de Paula and Carmo 2022; Rueda-
Bayona et al. 2022; Shoaib 2022). These studies concluded that the materials that have the greatest
impact on life-cycle emissions generally are steel and concrete and that materials recycling rates have a
large influence on life-cycle emissions. The National Renewable Energy Laboratory (NREL) harmonized
approximately 3,000 life-cycle assessment studies with around 240 published life-cycle analyses of land-
based and offshore wind technologies (NREL 2021). Although wind energy has higher upstream
emissions than many other generation methods, its life-cycle GHG emissions are orders of magnitude
lower than from other generation methods. NREL (2021) estimated that the central 50 percent of GHG
estimates reviewed were in the range of 9.4-14 grams of CO,e per kilowatt-hour, while life-cycle GHG
estimates for coal and natural gas are on the scale of 1,000 grams of CO,e per kilowatt-hour (Dolan and
Heath 2012) and 480 grams of CO.e per kilowatt-hour (O’Donoughue et al. 2014), respectively.

Onshore activities of the Proposed Action would consist primarily of cable installation (using trenching,
HDD, or other technologies), duct bank construction, cable-pulling operations, and onshore substation
and/or converter station construction, POl construction, and onshore O&M facility construction.

Atlantic Shores is evaluating three potential sites for the proposed Larrabee substation and/or converter
station. The potential cable routes from the landfall location to the Larrabee substation and/or
converter station would differ for each site. Construction emissions could differ for each site depending
on the distance from the landfall site and local conditions along each cable route. Construction of the
O&M facility would involve a new building and associated parking structure, repairs to the existing
docks, and installation of a communication antenna.

Emissions from onshore construction would primarily be from operation of diesel-powered equipment
and vehicle activity such as bulldozers, excavators, and heavy trucks, and fugitive particulate emissions
from excavation and hauling of soil.

These onshore emissions would be highly variable and limited in spatial extent at any given period and
would result in minor to moderate impacts, as they would be short term in nature. Fugitive particulate
emissions would vary depending on the spatial extent of the excavated areas, soil type, soil moisture
content, and magnitude and direction of ground-level winds.
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Emissions from offshore construction activities would vary throughout the construction and installation
of offshore components. Emissions from offshore activities would occur during pile and scour protection
installation, offshore cable laying, turbine installation, and offshore substation installation. Offshore
construction-related emissions also would come from diesel-fueled generators used to temporarily
supply power to the WTGs and offshore substations so that workers could operate lights, controls, and
other equipment before cabling is in place. There also would be emissions from engines used to power
pile-driving hammers and air compressors used to supply compressed air to noise-mitigation devices
during pile driving (if used). Emissions from vessels used to transport workers, supplies, and equipment
to and from the construction areas would result in additional air quality impacts. The Project may need
to operate emergency generators at times, potentially resulting in increased emissions for limited
periods.

During O&M, air quality impacts are anticipated to be smaller in magnitude compared to construction
and decommissioning. The proposed Project’s contribution would be additive with the impact(s) of any
and all other operational activities, including offshore wind activities, that occur within the air quality
geographic analysis area. COP Section 5.4 (Atlantic Shores 2024) provides a more detailed description of
offshore and onshore O&M activities. The annual estimated emissions for O&M are summarized in
Table 3.4.1-4.

Table 3.4.1-4. Atlantic Shores South operations and maintenance emissions (U.S. tons)

Period \ co \ NOx  PMio \ PMzs SO \ voC o, CHi N:O SF6  COse \
Annual 121 | 520 17 16 1 9 33,631 | 0.20 | 1.60 | 0.12 | 40,338

Lifetime | 3,630 | 15,605 | 498 483 42 263 |1,008,930| 6 48 | 3.6 | 1,210,151
(30 years)

Source: COP Volume I, Table 3.1-3; Atlantic Shores 2024.

Atlantic Shores has committed to Applicant-Proposed EPMs to minimize O&M emissions and associated
air quality impacts. Appendix G, Table G-1 lists these measures.

BOEM anticipates that air quality impacts from O&M of the Proposed Action alone would be minor to
moderate, occurring for short periods of time several times per year during the proposed 30-year
Project operating life.

Emissions from onshore O&M activities would be limited to periodic use of construction vehicles and
equipment. Onshore O&M activities would include occasional inspections and repairs to the onshore
substation and splice vaults, which would require minimal use of worker vehicles and construction
equipment. Atlantic Shores intends to use port facilities at Atlantic City, New Jersey, to support O&M
activities. BOEM anticipates that air quality impacts due to onshore O&M from the Proposed Action
alone would be minor to moderate, intermittent, and occurring for short periods.

Offshore O&M activities would consist of WTG operations, planned maintenance, and unplanned
emergency maintenance and repairs. The WTGs operating under the Proposed Action would themselves
have no air pollutant emissions. (Equipment containing SFs could produce GHG emissions that
contribute to climate change.) Emergency generators on the WTGs and the substations would operate
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only during emergencies or testing, so emissions from these sources would be small and transient.
Pollutant emissions from O&M would be mostly the result of operations of ocean vessels and
helicopters used for maintenance activities. CTVs and helicopters would transport crews to the WTA for
inspections, routine maintenance, and repairs. Jack-up vessels, multipurpose offshore support vessels,
and rock-dumping vessels would travel infrequently to the WTA for significant maintenance and repairs.

Increases in renewable energy production could lead to reductions in emissions from fossil-fueled power
plants. Atlantic Shores estimated the emissions avoided as a result of the Proposed Action. The avoided
emissions estimate is based on the annual power generation and the associated grid emissions for each
pollutant. The annual power generation was based on the Project capacity (2,837 MW), the capacity
factor (assumed as 50%), a transmission loss factor (assumed as 4%), and annual operating hours
(assumed as 8,760 hours per year). The capacity is multiplied by the capacity factor and hours per year
and then adjusted down by the transmission loss factor. For the Proposed Action this would be

2,837 MW x 50 percent capacity factor x 8,760 hour/year x (1 minus 4 percent transmission loss factor)
= approximately 11,930,000 MWh generated to the grid. The total annual power generated to the grid is
then multiplied by the grid average non-baseload annual factors for each pollutant for the Reliability
First Corporation — East grid region as found in the USEPA eGRID 2018 v2 data set to get annual
emissions displacement per year for each pollutant.

Once operational, the Proposed Action would result in annual avoided emissions of 3,536 tons of NOx,
250 tons of PMy;5, 4,170 tons of SO,, and 6,484,000 tons (5,882,155 metric tons) of CO,e (COP Volume I,
Table 3.1-7; Atlantic Shores 2024). This estimate is derived assuming the electricity generation mix for
2018. If renewable energy sources make up more of the electricity generation mix in the future, the
amount of avoided emissions would be less. The avoided CO; emissions represent about 6 percent of
the required GHG emissions reduction from 2006 levels by 2050 under the New Jersey Global Warming
Response Act. The avoided CO, emissions are equivalent to the emissions generated by about 1,279,000
passenger vehicles in a year (USEPA 2020a). Through its addition to regional generating capacity and the
avoided GHG emissions the Project would contribute toward meeting New Jersey’s goals of developing
11 GW of offshore wind energy off the coast of New Jersey by 2040 and transitioning New Jersey to 100
percent renewable electricity by 2050. The avoided CO, emissions are expected to contribute
incrementally to reduction in the rate of temperature rise and other climate effects, though the climate
benefits attributable to any single project are too small to be measurable.

Accounting for construction emissions and assuming decommissioning emissions would be the same,
and including emissions from future operations, operation of the Proposed Action would offset criteria
pollutant emissions related to its development and eventual decommissioning within different time
periods of operation depending on the pollutant: NOx would be offset in approximately 2 years of
operation, PM,s in approximately 1 year, SO, in 1 month, and CO; in 2 months. If emissions from future
operations and decommissioning were not included, the times required for emissions to “break even”
would be shorter. From that point, the Project would be offsetting emissions that would otherwise be
generated from another source.
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Reductions in criteria pollutant emissions are associated with decreased health effects on a regional
scale, especially for ozone, NO, and PM;s. Long-term NO, and PM, s exposures are associated with
higher risk for several cancer types, and reducing the emissions of these pollutants may reduce cancer
risk in exposed populations (Wei et al. 2023). The potential health benefits of avoided emissions can be
evaluated using USEPA’s Co-Benefits Risk Assessment (COBRA) health impacts screening and mapping
tool (USEPA 2020b). COBRA is a tool that estimates the health and economic benefits of clean energy
policies. COBRA was used to analyze the avoided emissions that were calculated for the Proposed
Action. Table 3.4.1-5 presents the estimated avoided health effects.

Table 3.4.1-5. COBRA estimate of annual avoided health effects with the Proposed Action

Monetized Total Health Benefits

Discount Ratel Avoided Mortality (cases per year) (million U.S. dollars per year)
Low Estimate? High Estimate? Low Estimate? High Estimate?
3% 22.223 50.307 243.3 550.5
7% 22.233 | 50.307 | 216.7 | 490.3 |

1The discount rate is used to express future economic values in present terms. Not all health effects and associated economic
values occur in the year of analysis. Therefore, COBRA accounts for the “time value of money” preference (i.e., a general
preference for receiving economic benefits now rather than later) by discounting benefits received later (USEPA 2021b).
2The low and high estimates are derived using two sets of assumptions about the sensitivity of adult mortality and non-fatal
heart attacks to changes in ambient PM, 5 levels. Specifically, the high estimates are based on studies that estimated a larger
effect of changes in ambient PM, s levels on the incidence of these health effects (USEPA 2021b).

The overall impacts of GHG emissions can be assessed using “social costs.” The “social cost of carbon,”
“social cost of nitrous oxide,” and “social cost of methane” —together, the “social cost of greenhouse
gases” (SC-GHG)—are estimates of the monetized damages associated with incremental increases in
GHG emissions in a given year. NEPA does not require monetizing costs and benefits but allows the use
of the social cost of carbon, SC-GHG, or other monetized costs and benefits of GHGs in weighing the
merits and drawbacks of alternative actions. In January 2023, CEQ issued interim guidance (CEQ 2023)
that updates its 2016 guidance document (CEQ 2016) on consideration of GHGs and climate change
under NEPA. The interim guidance recommends that agencies provide context for GHG emissions,
including through the use of SC-GHG estimates, to translate climate impacts into the more accessible
metric of dollars.

For federal agencies, the best currently available estimates of SC-GHG are the interim estimates of the
social costs of CO,, CH4, and N0 developed by the Interagency Working Group (IWG) on SC-GHG and
published in its Technical Support Document (IWG 2021). IWG’s SC-GHG estimates are based on
complex models describing how GHG emissions affect global temperatures, sea level rise, and other
biophysical processes; how these changes affect society through, for example, agricultural, health, or
other effects; and monetary estimates of the market and nonmarket values of these effects. The IWG
developed monetary estimates based on models that use damage functions to express mathematically
a simplified relationship between climate variables, such as temperature change, and economic losses.
One key parameter in the models is the discount rate, which is used to estimate the present value of the
stream of future damages associated with emissions in a particular year. The discount rate accounts for
the “time value of money,” i.e., a general preference for receiving economic benefits now rather than
later, by discounting benefits received later. A higher discount rate assumes that future benefits or costs
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are more heavily discounted than benefits or costs occurring in the present (i.e., future benefits or costs
are less valuable or are a less significant factor in present-day decisions). IWG developed the current set
of interim estimates of SC-GHG using three different annual discount rates: 2.5 percent, 3 percent, and
5 percent (IWG 2021).

There are multiple sources of uncertainty inherent in the SC-GHG estimates. Some sources of
uncertainty relate to physical effects of GHG emissions, human behavior, future population growth and
economic changes, and potential adaptation (IWG 2021). To better understand and communicate the
guantifiable uncertainty, the IWG method generates several thousand estimates of the social cost for
a specific gas, emitted in a specific year, with a specific discount rate. These estimates create

a frequency distribution based on different values for key uncertain climate model parameters. The
shape and characteristics of that frequency distribution demonstrate the magnitude of uncertainty
relative to the average or expected outcome.

To further address uncertainty, IWG recommends reporting four SC-GHG estimates in any analysis.
Three of the SC-GHG estimates reflect the average damages from the multiple simulations at each of the
three discount rates. The fourth value represents higher-than-expected economic impacts from climate
change. Specifically, it represents the 95 percentile of damages estimated, applying a 3 percent annual
discount rate for future economic effects. This is a low-probability but high-damage scenario and
represents an upper bound of damages within the 3 percent discount rate model. The estimates below
follow the IWG recommendations.

Table 3.4.1-6 presents the SC-GHG associated with estimated emissions from the Proposed Action.
These estimates represent the present value of future market and nonmarket costs associated with CO5,
CHa, and N,0 emissions. In accordance with the IWG’s recommendation, four estimates were calculated
based on IWG estimates of social cost per metric ton of emissions for a given emissions year and Atlantic
Shores’ estimates of emissions in each year. In Table 3.4.1-6, negative values represent social benefits of
avoided GHG emissions. The negative values for net SC-GHG indicate that the impact of the Proposed
Action on GHG emissions and climate would be a net benefit in terms of SC-GHG. This benefit would be
realized during Project operations.

Table 3.4.1-6. Estimated social cost of GHGs associated with the Proposed Action

Social Cost of GHGs (20209)

95th Percentile

Average Value,

Average Value,

Average Value,

Value,

Description 5% discount rate = 3% discount rate  2.5% discount rate 3% discount rate

SC-CO2

Construction, Operation, $3,765,000 $12,985,000 $19,234,000 $39,030,000

and Decommissioning?

Avoided Emissions -$1,893,344,000 -$7,661,249,000 -$11,749,164,000 | -$23,439,152,000

Net SCC- CO -$1,889,579,000 -$7,648,264,000 -$11,729,930,000 | -$23,400,122,000

SC-CH4

Construction, Operation, $3,000 $6,000 $7,000 $15,000

and Decommissioning®

Avoided Emissions -$6,474,000 -$17,817,000 -$24,393,000 -$47,527,000
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Social Cost of GHGs (20208$)

95th Percentile

Average Value, Average Value, Average Value, Value,
Description 5% discount rate = 3% discount rate  2.5% discount rate 3% discount rate
Net SCC-CHa4 -$6,471,000 -$17,811,000 -$24,386,000 -$47,512,000
SC-N20
Construction, Operation, $97,000 $306,000 $448,000 $808,000
and Decommissioning®
Avoided Emissions -$7,457,000 -$28,068,000 -$42,855,000 -$74,834,000
Net SCC-N20 -$7,360,000 -$27,762,000 -$42,407,000 -$74,026,000
SC-SFs
Construction, Operation, $789,000 $3,192,000 $4,896,000 $9,767,000
and Decommissioning®
Avoided Emissions SO S0 S0 S0
Net SCC-SFs $789,000 $3,192,000 $4,896,000 $9,767,000
SC-GHG
Construction, Operation, $4,654,000 $16,489,000 $24,585,000 $49,620,000
and Decommissioning®
Avoided Emissions -$1,907,275,000 -$7,707,134,000 -$11,816,412,000 -$23,561,513,000
Net SC-GHG -$1,902,621,000 -$7,690,645,000 -$11,791,827,000 -$23,511,893,000

1 Emissions from decommissioning were not quantified. Atlantic Shores anticipates the quantities of emissions during
decommissioning to be significantly lower than the quantities estimated for construction (Atlantic Shores 2024).

Notes:

Estimates are the sum of the social costs for CO,, CH4, N2O, and SF¢ over the Project lifetime. Negative costs indicate benefits.
Estimates are rounded to the nearest $1,000.

SC = social cost.

Table 3.4.1-7 presents the annual emissions, avoided emissions, and net emissions of CO; over the
operational lifetime” of the Project for each alternative. Net emissions are the Project emissions minus
the avoided emissions. The annual net GHG emissions avoided by the Proposed Action, 5,851,705 metric
tons CO, per year (Table 3.4.1-7), would be equivalent to about 1,272,000 additional passenger vehicles
removed from the road per year (USEPA 2020a). Each action alternative is assumed to have the same
nameplate capacity for each WTG. Alternatives with fewer WTGs than the Proposed Action would
reduce the construction and O&M emissions, but also would reduce the net benefits to the grid because
less energy from renewables would be produced compared to the Proposed Action. The estimates of
avoided emissions assume the 2018 grid configuration as noted above, but the actual annual quantity of
avoided emissions attributable to this proposed facility is expected to diminish over time if the electric
grid becomes lower-emitting due to the addition of other renewable energy facilities and retirement of
high-emitting generators.

The No Action Alternative would result in no emissions during construction and O&M because the
Project would not be built, but would also offer no avoided emissions, resulting in higher GHG emissions
over the Project duration due to not displacing fossil-fueled power generation via offshore wind. The

7 The assumed Project operational lifetime is 30 years, while Lease OCS-A 0499 has an operation term of 25 years.
Atlantic Shores would need to request and be granted lease renewal from BOEM in order to operate the proposed
Project for 30 years.
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emissions not avoided relative to the Proposed Action, 5,882,155 metric tons CO; per year

(Table 3.4.1-7), would be equivalent to about 1,279,000 additional passenger vehicles per year.

Table 3.4.1-7. Net emissions of CO.e for each alternative

CO,e Emissions (metric tons)!

Construction

Construction 2025-2028 Operation 2029-2058 + Operation
2025-2058
O&M Avoided Net Operational Total
Total Emissions Emissions Emissions Lifetime Net @ Lifetime Net
Alternative 2025 2026 2027 2028 | Construction | (Annual) (Annual) (Annual) Emissions? Emissions
A
(No Action) 0 0 0 0 0 0 0 0 0 176,464,6543
B (Proposed
Action) 61,050 | 61,050 | 61,050 @ 61,050 244,201 36,594 |-5,882,155 -5,845,561 | -175,366,828 | -175,122,628
C14 56,131 | 56,131 | 56,131 | 56,131 224,526 33,646 | -5,408,237|-5,374,592  -161,237,748 |-161,013,222
c2 57,289 | 57,289 | 57,289 | 57,289 229,155 34,340 |-5,519,747 | -5,485,408 | -164,562,237 | -164,333,082
(6] 59,314 | 59,314 | 59,314 | 59,314 237,257 35,554 | -5,714,890 | -5,679,336  -170,380,094 |-170,142,837
ca 61,050 | 61,050 | 61,050 @ 61,050 244,201 36,594 |-5,882,155 -5,845,561 | -175,366,828 | -175,122,628
D1 54,974 | 54,974 | 54,974 | 54,974 219,896 32,952 | -5,296,727 |-5,263,775  -157,913,258 |-157,693,361
D2 52,081 | 52,081 | 52,081 | 52,081 208,323 31,218 |-5,017,952 | -4,986,734 | -149,602,034 | -149,393,711
D3 59,314 | 59,314 | 59,314 | 59,314 237,257 35,554 | -5,714,890 | -5,679,336  -170,380,094 |-170,142,837
E 59,604 | 59,604 | 59,604 | 59,604 238,414 35,727 |-5,742,768  -5,707,041| -171,211,216 | -170,972,802
F1 61,050 # 61,050 A 61,050 | 61,050 244,201 36,594 | -5,882,155 | -5,845,561 -175,366,828 |-175,122,628
F2 61,050 | 61,050 | 61,050 @ 61,050 244,201 36,594 |-5,882,155 -5,845,561 | -175,366,828 | -175,122,628
F3 61,050 # 61,050 § 61,050 | 61,050 244,201 36,594 | -5,882,155 | -5,845,561  -175,366,828 |-175,122,628
Preferred
Alternative 59,604 | 59,604 | 59,604 | 59,604 238,414 35,727 |-5,742,768  -5,707,041| -171,211,216 | -170,972,802

! Positive values are emissions increases; negative values are emissions decreases.

2 Emissions from decommissioning were not quantified. Atlantic Shores anticipates the quantities of emissions during
decommissioning to be significantly lower than the quantities estimated for construction (Atlantic Shores 2024).

3 Represents emissions from the grid in the absence of the Project.
4 Emissions for Alternatives C through F are estimated as the Proposed Action emissions times the ratio of the number of
foundations for the alternative to the number of foundations for the Proposed Action.

At the end of the operational lifetime of the Atlantic Shores South Project, it would be decommissioned.
Atlantic Shores anticipates that all structures above the seabed level or aboveground would be
completely removed. The decommissioning sequence would generally be the reverse of the
construction sequence, involve similar types and numbers of vessels, and use similar equipment.

Emissions from Project decommissioning were not quantified but are expected to be less than for
construction. The Project anticipates pursuing a separate OCS Air Permit for those activities because it is
assumed that marine vessels, equipment, and construction technology will change substantially in the
next 34 years and in the future will have lower emissions than current vessels and equipment. BOEM
anticipates minor to moderate and short-term air quality impacts from the Proposed Action due to
decommissioning.

Onshore decommissioning activities would include removal of facilities and equipment and restoration
of the sites to pre-Project conditions, where warranted. Because the emissions related to onshore
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activities would be widely dispersed and transient, BOEM expects all air quality impacts to occur close to
the emitting sources. If decommissioning activities for projects overlap in time, then impacts could be
greater for the duration of the overlap.

The dismantling and removal of the turbine components (blades, nacelles, and towers) and other
offshore components would largely be a “reverse installation” process subject to the same constraints
as the original construction phase. BOEM expects that air quality impacts would be similar in nature to
construction impacts but lesser in magnitude.

Ambient pollutant concentrations that could result from emissions associated with the Project are
compared to the NAAQS, USEPA Prevention of Significant Deterioration (PSD) increments, and other
criteria. As part of its OCS air quality permit application (Atlantic Shores 2023a), Atlantic Shores used air
quality dispersion modeling to estimate pollutant concentrations.? The following summarizes the
regulatory requirements that are satisfied using air quality dispersion modeling, the modeling
techniques used, and the results. The modeling analysis documents compliance with all relevant
regulatory standards and demonstrates that the Project would not cause or contribute to any condition
of unhealthy air. The OCS air permit application (Atlantic Shores 2023a) provides further information on
the ambient concentrations analysis.

PSD increments are the amount of increase in air pollution an area is allowed and are intended to
prevent the air quality in clean areas from deteriorating to the level set by the NAAQS. For projects
subject to PSD review, the PSD increments set the maximum allowable increase in concentration that is
acceptable to occur above a baseline concentration for a pollutant. Separate increments apply for Class |
and Class Il areas (all areas other than Class I). As noted above, the nearest Class | area to the WTA is the
Brigantine National Wilderness Area. For the OCS permit, the source must meet the PSD increments for
both Class | and Class Il designated areas (including areas over water).

Atlantic Shores used the Coupled Ocean-Atmosphere Response Experiment (COARE) bulk flux algorithm,
as implemented within the AERCOARE program for use in the American Meteorological
Society/Environmental Protection Agency Regulatory Model (AERMOD). The AERCOARE-AERMOD
modeling system is an alternative for assessing compliance with air quality standards when emission
sources and dispersion occur over water. Prognostic data from the Weather Research and Forecast
Model was used to derive the hourly surface data and upper air data (i.e., humidity, temperature, and
water surface temperature) that is used for meteorological observations. When modeling impacts of
NO,, the analysis used the Ambient Ratio Method (ARM2) screening technique to account for the fact
that not all Project NOx emissions will form NO..

The AECOARE-AERMOD modeling system does not address secondary pollutant formation. For
secondary formation of PM, s, Atlantic Shores used the View QLIK Modeled Emission Rate Precursor

8 As of February 2024, the modeled concentrations are not final because the modeling analyses are undergoing
revisions and have not yet been approved by USEPA.
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(MERP) methodology stack modeling results to derive a project-specific MERP in accordance with USEPA
guidance.

When documenting compliance with NAAQS or New Jersey AAQS, modeled concentrations are added to
the appropriate measured background concentration, and the total is compared to the standard.

Table 3.4.1-8 presents the maximum modeled concentrations across all construction activities and
shows that all estimated concentrations associated with construction would be less than the NAAQS and
New Jersey AAQS. The modeled concentrations in Table 3.4.1-8 do not include potential contributions
from concurrent construction of projects other than Atlantic Shores South. Such contributions
potentially could increase concentrations if construction of other projects were to occur at sufficiently
high activity levels and in sufficiently close proximity to Atlantic Shores South, at times when Atlantic
Shores South construction activity is also occurring.

Table 3.4.1-8. Estimated ambient concentrations for construction (ug/m?%) compared to NAAQS

Maximum Secondary?

Averaging Modeled Impact Background Total Exceeds
Pollutant! Time Concentration | Concentration | Concentration Concentration NAAQS NAAQS?
co 1-hour 1,105 N/A ‘ 2,865 3,970 40,000 No

8-Hour 457 N/A 2,636 3,092 10,000 No
NO; 1-Hour 171.63 N/A Variable 171.6 188 No

hourly

Annual 1.7 N/A 11.87 13.6 100 No
PM1o 24-Hour 7.28 N/A 38 453 150 No
PM2s 24-Hour 5.40 0.024 14.0 19.4 35 No

Annual 0.053 0.0049 5.66 5.7 12 No

Source: Atlantic Shores 2023a.

1 Concentrations of SO, were not modeled because Project SO, emissions would be less than the PSD Significant Emission Rate
established by USEPA.

2Secondary PM is formed by chemical reactions of emissions in the atmosphere and is additional to the modeled PM

concentrations which reflect directly-emitted PM.

3 Includes background concentration.

Sum of concentrations may not equal total due to rounding.

N/A = not applicable

Table 3.4.1-9 presents the maximum modeled concentrations across all 0&M activities and shows that
all estimated concentrations associated with O&M would be less than the NAAQS and New Jersey AAQS.

Table 3.4.1-9. Estimated ambient concentrations for O&M (ug/m3) compared to NAAQS

Maximum

Secondary?

Averaging Modeled Impact Background Total Exceeds
Pollutant?! Time Concentration | Concentration | Concentration Concentration NAAQS NAAQS?
(¢(0] 1-hour 637 N/A ‘ 2,865 3,502 40,000 No

8-Hour 510 N/A 2,636 3,146 10,000 No
NO2 1-Hour 183.4 N/A Variable 183.4 188 No

hourly

Annual 0.61 N/A 11.87 12.5 100 No
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Maximum Secondary?
Averaging Modeled Impact Background Total Exceeds
Pollutant?! Time Concentration | Concentration | Concentration Concentration NAAQS NAAQS?
PM1o 24-Hour 1.73 N/A 38 39.7 150 No
PMas 24-Hour 5.73 0.0077 14 19.7 35 No
Annual 0.021 0.0016 5.66 5.7 12 No

Source: Atlantic Shores 2023a.
1 Concentrations of SO, were not modeled because Project SO, emissions would be less than the PSD Significant Emission Rate
established by USEPA.
2Secondary PM is formed by chemical reactions of emissions in the atmosphere and is additional to the modeled PM
concentrations which reflect directly-emitted PM.
3 Includes background concentration.
Sum of concentrations may not equal total due to rounding.
N/A = not applicable

Table 3.4.1-10 presents the maximum modeled PSD increment results across all construction activities,

and Table 3.4.1-11 presents the maximum modeled PSD increment results across all 0&M activities.

Table 3.4.1-10. Estimated ambient concentration increases for construction (ug/m3) compared to
PSD increments

Maximum Secondary?
Averaging Modeled Impact Total PSD Exceeds
Pollutant! Time Form? Concentration Concentration Concentration Increment Increment?
Class | Increments?
NO: Annual H 0.088 N/A 0.088 2.5 No
24-Hour H2H 0.60 N/A 0.60 8 No
PMa Annual H 0.0031 N/A 0.0031 4 No
24-Hour H2H 0.58 0.024 0.61 2 No
PMas Annual H 0.0030 0.0038 0.0067 1 No
Class Il Increments
NO: Annual H 1.70 N/A 1.70 25 No
24-Hour H2H 8.25 N/A 8.25 30 No
PMu Annual H 0.059 N/A 0.059 17 No
24-Hour H2H 8.1 0.024 8.1 9 No
PMas Annual H 0.057 0.0049 0.062 4 No

Source: Atlantic Shores 2023a.

1Concentrations of CO were not modeled because USEPA has not established PSD increments for this pollutant.

Concentrations of SO, were not modeled because Atlantic Shores estimated that SO, emissions are below the EPA significant

emission rate

S.

2Statistic used for calculation of concentration for the averaging time.
3Secondary PM is formed by chemical reactions of emissions in the atmosphere and is additional to the modeled PM
concentrations which reflect directly emitted PM.
4 Class | increments apply to Brigantine National Wilderness Area only.
Sum of concentrations may not equal total due to rounding.
H = highest daily average; H2H = highest second-highest daily average; N/A = not applicable
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Table 3.4.1-11. Estimated ambient concentration increases for O&M (ug/m3) compared to PSD
increments

Maximum Secondary?

Averaging Modeled Impact Total PSD Exceeds
Pollutant! Time Form? Concentration Concentration Concentration Increment Increment?

Class | Increments?

NO> Annual H 0.613 N/A 0.613 2.5 No

PMis 24-Hour H2H 0.06 N/A 0.06 8 No
Annual H 0.0019 N/A 0.0019 4 No
24-Hour H2H 0.52 0.0077 0.53 2 No

PMzs Annual H 0.0019 0.0012 0.0031 1 No

Class Il Increments

NO2 Annual H 0.61 N/A 0.61 25 No
24-Hour H2H 1.84 N/A 1.84 30 No

PMio Annual H 0.022 N/A 0.022 17 No
24-Hour H2H 7.5 0.007 7.5 9 No

PMzs Annual H 0.021 0.0016 0.023 4 No

Source: Atlantic Shores 2023a.

1Concentrations of CO were not modeled because USEPA has not established PSD increments for this pollutant.
Concentrations of SO, were not modeled because Atlantic Shores estimated that SO, emissions are below the EPA significant
emission rates.

2 Statistic used for calculation of concentration for the averaging time.

3Secondary PM is formed by chemical reactions of emissions in the atmosphere and is additional to the modeled PM
concentrations which reflect directly emitted PM.

4 Class | increments apply to Brigantine National Wilderness Area only.

Sum of concentrations may not equal total due to rounding.

H = highest daily average; H2H = highest second-highest daily average; N/A = not applicable

As part of its OCS air quality permit application (Atlantic Shores 2023a), Atlantic Shores also assessed
project impacts on AQRVs as required under the USEPA PSD regulations (40 CFR 52.21(0)). AQRVs
assessed include acidic deposition, visibility, impacts on soils and vegetation, and impacts from
associated growth. Associated growth is industrial, commercial, and residential growth that would occur
in the area due to the OCS emission sources, and is discussed in Section 3.6.3, Demographics,
Employment, and Economics. The OCS air permit application (Atlantic Shores 2023a) provides further

information on the AQRV analysis.

Modeling to assess the impacts on acidic deposition and visibility in Brigantine was conducted using the
CALPUFF non-steady-state air dispersion model. CALPUFF is well suited for situations involving complex
flows including spatial changes in meteorological fields due to factors such as the presence of complex
terrain or the influence of water bodies, urbanization, plume fumigation (coastal fumigation or inversion
break-up conditions), light wind speed or calm wind impacts, or other factors for which a steady-state-
straight-line modeling approach is not appropriate (Scire et al. 2000). CALPUFF can account for the
cumulative impacts of multiple spatially distributed sources within a large region, transport time, and
the potential for stagnation and recirculation. CALPUFF contains a module to compute visibility effects
as well as wet and dry acid deposition fluxes. Computation of visibility effects is based on the impact of
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particulate matter concentration on light extinction (the reduction due to pollutants in the amount of
light that reaches the observer) and enhanced by the hydroscopic property of particulate matter.

The visibility modeling was conducted in accordance with procedures in the Federal Land Managers’ Air
Quality Related Values Work Group (FLAG) (2010) guidance document using CALPUFF version 5.8.5.
Version 5.8.5 is the most recent regulatory version of CALPUFF approved and recommended by USEPA
and Federal Land Managers (FLM). CALPOST regulatory version 6.221 and POSTUTIL version 1.56 were
used for postprocessing. This version of CALPOST implements FLAG’s 2010 recommendations for
visibility modeling.

To assess potential impacts of acidic deposition on soil and vegetation, modeling of deposition due to
the Project’s emissions was conducted in accordance with FLAG (2010). The deposition of nitrogen and
sulfur was predicted in terms of kilograms per hectare per year (kg/ha/yr). The predicted deposition rate
for each species is compared to the applicable deposition analysis threshold (DAT) appropriate for
eastern areas, 0.010 kg/ha/yr (FLAG 2010) for each species. These nitrogen and sulfur DATs are not
adverse impact thresholds, but do represent conservative screening criteria that allow the FLMs to
identify potential deposition fluxes requiring further consideration on a case-by-case basis.

Table 3.4.1-12 summarizes the maximum modeled deposition rates during Project construction and
O&M. Table 3.4.1-12 shows that all modeled deposition rates are less than the DAT.

Table 3.4.1-12. Modeled acidic deposition rates at Brigantine National Wilderness Area (kg/halyr)

Maximum Annual Nitrogen Maximum Annual Sulfur Nitrogen and Sulfur
Deposition Rate Deposition Rate Deposition Analysis

Modeled Year Construction Construction o&M Threshold
2018 0.0093 0.003 0.0002 0.0001 0.010
2019 0.0067 0.002 0.0001 0.0001 0.010
2020 0.0066 0.003 ‘ 0.0002 0.0001 0.010

Source: Atlantic Shores 2023b.

The FLAG Method 8 procedure (FLAG 2010) was applied to determine the impacts on visibility within
Brigantine. Natural visibility is affected by Rayleigh scattering (scattering of light by air molecules) and by
naturally occurring aerosols. Most natural and anthropogenic aerosols that can affect light extinction fall
into the following categories: sulfates ((NH4).SO4), nitrates (NHsNOs), organic mass, elemental carbon,
soil, sea salt, and coarse particle mass. The FLAG (2010) procedures examine thresholds of visibility
degradation as measured in terms of light extinction to evaluate source impacts on haze. Visibility
conditions are based on the average of the extinction efficiencies of several individual constituents that
affect total extinction.

The analysis used the CALPOST postprocessor for visibility extinction calculations. In the visibility impact
analysis, background extinction coefficients were calculated using annual average natural concentration
values for Brigantine (FLAG 2010). Monthly relative humidity adjustment factors were used to account
for hygroscopic effects (FLAG 2010). Under the FLAG (2010) guidance, the visibility threshold of concern
is the annual 98™ percentile (8" highest daily impact per year) maximum 24-hour change in light
extinction compared to clean natural visibility conditions. The visibility extinction threshold is exceeded
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if the 98™ percentile change in light extinction is equal to or greater than 5 percent for each year
modeled when compared to the annual average natural conditions value for the Class | area.

A second metric used to assess the potential for discernible visibility reduction is the deciview (a
measure of the perceptibility of light extinction). A change in visibility of approximately 1.0 deciview is
assumed to be detectable to a human observer looking at a distant scene or object. Consistent with
USEPA Regional Haze rules (40 CFR Part 51, Appendix Y) and FLAG (2010) guidance, a screening level of
0.5 deciview was used as a benchmark for whether the proposed Project would potentially cause or
contribute to visibility impairment at the Brigantine Class | area. As with the visibility extinction
threshold, the impairment threshold is exceeded if the 98" percentile change in deciviews is equal to or
greater than 5 percent for each year modeled. Exceedance of a threshold does not indicate that a
visibility impact is adverse; rather, that USFWS would evaluate the impact further.

Table 3.4.1-13 summarizes the maximum modeled visibility impacts during project construction and
O&M. Results are presented in terms of percentage and in deciviews. The results show that the FLAG
(2010) thresholds would be exceeded for construction, for the modeled scenario. The construction
modeling results in Table 3.4.1-13 show the number of threshold exceedances if the maximum 24-hour
emissions were emitted every day from the closest emission sources, which is a very conservative
scenario. Actual impacts likely would be much less. The Brigantine Class | area is sufficiently
representative of nearby onshore areas that the analysis specific to Brigantine also indicates the likely
maximum visibility impacts in the rest of the Project region.

Table 3.4.1-13. Modeled visibility impacts at Brigantine National Wilderness Area

Percentage Change Change in Deciviews
98" Percentile
24-Hour Number of Number of 98t Percentile  Number of Number of
Change in Days with Days with 24-Hour Days with Days with
Light Extinction Extinction Delta- Delta- Delta-

Modeled Year Extinction Change >5% Change > 10% Deciview Deciview > 0.5 Deciview > 1.0
Construction
2018 9.1% 19 5 0.87 18 4
2019 6.3% 12 0 0.61 12 0
2020 10.1% 17 8 0.96 17 7
o&M
2018 1.4% 0 0 0.14 0 0
2019 1.0% 0 0 0.10 0 0
2020 1.7% 1 0 0.17 1 0
Threshold
FLAG (2010) 0.5% No threshold | No threshold 0.5 No threshold | No threshold
threshold

Source: Atlantic Shores 2023b.
delta-deciview = change in deciviews.
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Evaluation of impacts on sensitive vegetation is performed by comparing predicted concentration
impacts with screening levels set by USEPA (1980). The USEPA soil and vegetation screening levels are
equivalent to or exceed NAAQS and PSD increments. As a result, impacts that are less than the NAAQS
and PSD increments also indicate compliance with the sensitive vegetation screening levels. Tables
3.4.1-8 through 3.4.1-11 show that predicted concentrations for construction and installation and O&M
would be less than the NAAQS and PSD increments. Accordingly, predicted concentrations also would be
less than the EPA screening levels and no adverse impacts on soils and vegetation are expected.

Atlantic Shores would comply with the requirements of the OCS air permit, when issued, for emissions’
reduction and mitigation. The OCS air permit requirements are discussed in Appendix G, Table G-1,
under AQ-06 and AQ-07. In addition, the OCS air permit requirements may include emission controls
that meet Best Available Control Technology or Lowest Achievable Emission Rate criteria, development
of emission offsets, or other mitigation measures. The OCS air permit requirements will be enforced by
USEPA and NJDEP.

Atlantic Shores has committed to EPMs to avoid, minimize, and mitigate air quality impacts of the
Project. These measures include, among others, compliance with all applicable emissions and fuel-
efficiency standards to minimize combustion emissions and associated air quality impacts, as discussed
in COP Volume I, Section 3.1.2.7 (Atlantic Shores 2024) and in Appendix G, Table G-1, under AQ-01
through AQ-05.

Climate change can make ecosystems, resources, and communities more susceptible as well as lessen
resilience to other environmental impacts apart from climate change. In some instances, this may
exacerbate the environmental effects of a project. Although the Project would produce criteria pollutant
emissions, the predicted impacts would be within applicable standards (see Table 3.4-8 through Table
3.4-11) though some visibility impacts are predicted under a very conservative scenario (Table 3.4-13),
and would be unlikely to contribute substantially to increasing susceptibility or decreasing resilience of
ecosystems. Similarly, foreseeable climate change would be unlikely to contribute substantially to
increasing the impacts of criteria pollutant emissions from the Project.

Accidental releases: The proposed Project could release VOCs or HAPs because of accidental chemical
spills. Based on Appendix D, Table D.A2-3, the Proposed Action would have up to about 830,300 gallons
(3.1 million liters) of coolants, 976,250 gallons (3.7 million liters) of oils and lubricants, and

155,000 gallons (586,737 liters) of diesel fuel in its up to 210 wind turbine and offshore substation
structures. Accidental releases including spills from vessel collisions and allisions may lead to short
periods of VOC and HAP emissions through evaporation. VOC emissions also would be a precursor to
ozone formation. Air quality impacts would be short term and limited to the local area at and around
the accidental release location. BOEM anticipates that a major spill is very unlikely due to vessel and
offshore wind energy industry safety measures, as discussed in Section 3.4.2, as well as the distributed
nature of the material. BOEM anticipates that potential accidental releases would have a negligible air
quality impact as a result of the Proposed Action alone.
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Impacts of the Connected Action

As described in Chapter 2, Alternatives, as part of the Proposed Action, an O&M facility would be
constructed in Atlantic City, New Jersey, on a site previously used for vessel docking or other port
activities. Construction of the O&M facility would involve a new building and associated parking
structure, repairs to the existing docks, and installation of a new bulkhead and new dock facilities.
Installation of a new bulkhead and maintenance dredging in coordination with Atlantic City’s dredging of
the adjacent basins would be conducted regardless of the construction and installation of the Proposed
Action. However, the bulkhead and dredging are necessary for the use of the O&M facility included in
the Proposed Action. Therefore, the bulkhead and dredging activities are considered to be a connected
action under NEPA and are evaluated in this section.

The connected action would affect air quality in the geographic analysis area through the following IPF.

Air emissions: Similar to other construction activities, emissions from bulkhead repair or replacement
and dredging activities would primarily be from operation of diesel-powered equipment and vehicle
activity such as the dredging vessel, bulldozers, excavators, and heavy trucks, and fugitive particulate
emissions from excavation and hauling of soil. Air quality impacts from these emissions would be similar
to the impacts of other construction activities.

Cumulative Impacts of Alternative B — Proposed Action

The cumulative impact analysis of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned activities, including offshore wind activities, and the
connected action.

Air emissions: Table 3.4.1-14 summarizes the total construction emissions over all years of construction
and provides a comparison to regional emissions levels.

Affected Environment and Environmental Consequences  3.4.1-29 DOl | BOEM



Table 3.4.1-14. Offshore wind projects construction emissions (U.S. tons)

Project | CO | NOx PMi PMzs SO VOC | CO2 CHisl N.O | COze

Atlantic Shores South

Total Construction 954 3,519 122 110 10 80 265,628 4 17 269,187

Average Annual 239 880 31 27 3 20 67,297 1 4 67,297

Ocean Wind 1 and 2 plus Atlantic Shores North

Total Construction 6,182 [30,388| 1,000 | 959 | 265 748 1,837,268 | 17 |106| 2,011,518

Average Annual 1,236 6,078 200 192 53 150 367,454 | 1,2 | 6,0 200
36 | 78

Total Atlantic Shores South, Ocean Wind 1 and 2, and Atlantic Shores North

Total Construction 7,136 33,907 | 1,122 | 1,069 | 275 828 2,102,896 | 21 |123| 2,280,705

Average Annual 892 4,238 140 134 34 104 328,874 3 19 354,656

Regional Emissions

Region 288,743 | 44,686 | 18,514 | 9,965 | 2,345 | 100,678 NA NA | NA | 108,578,231

(Annual, Project

Counties)?

Atlantic Shores South 0.1% 2.0% | 0.2% | 0.3% | 0.1% | 0.02% NA NA | NA 0.1%

Average Percent of
Region During
Construction Period

Offshore Wind? 0.3% 9.5% 0.8% | 1.3% | 1.5% 0.1% NA NA | NA 0.2%
Average Percent of
Region During
Construction Period
Sources: Appendix D, Table D.A2-4; COP, Section 3.1.2, Atlantic Shores 2024; USEPA 2022; NJDEP 2022.

1 New Jersey counties that are the nearest onshore areas to the WTA or in which Project facilities or ports would be located.
Includes Atlantic, Burlington, Camden, Cape May, Cumberland, Gloucester, Monmouth, Ocean, and Salem Counties.

2 Includes Atlantic Shores South, Ocean Wind 1, Ocean Wind 2, and Atlantic Shores North.
NA = not available

The incremental impacts contributed by the Proposed Action to cumulative air quality impacts from
ongoing and planned activities associated with onshore construction would be minor to moderate.
Emissions from ongoing and planned activities, including the Proposed Action, would be highly variable
and limited in spatial extent at any given period. Fugitive particulate emissions would vary depending on
the spatial extent of the excavated areas, soil type, soil moisture content, and magnitude and direction
of ground-level winds.

Air quality impacts due to offshore wind projects within the air quality geographic analysis area are
anticipated to be small relative to those of combined impacts of larger emission sources in the region,
such as fossil-fueled power plants. The largest air quality impacts of offshore wind projects are
anticipated during construction, with smaller and more infrequent impacts anticipated during
decommissioning. For the period during which offshore wind construction could occur (2023-2030), the
total construction and O&M emissions of criteria pollutants, ozone precursors, and GHGs from all
offshore wind projects, including the Proposed Action, that are proposed within the air quality
geographic analysis area, summed over all construction years, are estimated to be 8,797 tons of CO,
41,255 tons of NOy, 1,367 tons of PM1g, 1,309 tons of PM,s, 302 tons of SO,, 972 tons of VOCs, and
2,565,906 tons of CO,e (Appendix D, Table D.A2-4). Most emissions would occur from diesel-fueled
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construction equipment, vessels, and commercial vehicles. The magnitude of the emissions and the
resulting air quality impacts would vary spatially and temporally during the construction phases.

The Proposed Action alone would contribute an average of approximately 22 percent of the total
emissions from Ocean Wind 1 and 2, Atlantic Shores South, and Atlantic Shores North that may generate
impacts, depending on the pollutant, due to construction activities within the air quality geographic
analysis area. This suggests that the majority of the air quality impacts, on a regional basis, resulting
from offshore wind development would be due to other offshore wind projects in total, though the
addition of the Proposed Action would contribute to the total air quality impacts.

Construction activity would occur at different locations and could overlap temporally with activities at
other locations, including operational activities at previously constructed projects. As a result, air quality
impacts would vary spatially and temporally across the air quality geographic analysis area. The largest
combined air quality impacts from offshore wind would occur during overlapping construction and
decommissioning of multiple offshore wind projects. The construction schedule of the Proposed Action
is anticipated to overlap with that of Ocean Wind 1, Ocean Wind 2, and Atlantic Shores North projects
for 3 years: 2026 through 2028 (Appendix D, Tables D.A2-1 and D.A2-4). Most air quality impacts would
remain offshore because the highest emissions would occur in the offshore region, and the westerly
prevailing winds would result in most emission plumes remaining offshore for some distance. Although
air quality offshore is subject to the NAAQS in federal waters and the OCS permit area, the amount of
human exposure offshore is typically very low. Ozone and some particulate matter are formed in the
atmosphere from precursor emissions and can be transported longer distances, potentially over land.

The incremental impacts contributed by the Proposed Action to the cumulative impacts on air quality
from ongoing and planned activities including other offshore wind would be noticeable during
construction. During overlapping construction activities, there could be higher levels of impacts, but
these effects would be short term in nature, as the overlap in the air quality geographic analysis area
would be limited in duration.

The annual estimated emissions for O&M once all projects are operating are summarized in
Table 3.4.1-15.

Table 3.4.1-15. Offshore wind projects operations and maintenance emissions (U.S. tons)

Period | CO  NOx PMi| PMas | SO: VOC  CO: CHi | N:O SFs  COze
Atlantic Shores South
Annual 122 | 520 | 17 | 16 | 1 | 9 | 33631 [020] 1.60 | 0.12 | 40,338

Lifetime (30 years) | 3,648 | 15,605 | 501 483 42 | 263 [1,008936| 6 48 4 1,210,151
Ocean Wind plus Atlantic Shores North

Annual 180 746 25 24 3 15 98,934 0.7 | 47 |0.07'| 109,579
Lifetime (35 years) | 6,300 | 26,110 | 875 840 | 105 | 525 |3,462,706 | 23 | 166 | 2.3! | 3,835,272
All Projects

Annual 302 | 1,266 | 42 40 4 24 132,566 | 0.9 | 6.3 | 0.18 | 149,918

Lifetime (35 years) | 9,948 | 41,716 | 1,376 | 1,323 | 147 | 788 | 4,471,642 | 29 214 5.9 | 5,045,424

Sources: Appendix D, Table D.A2-4; COP Volume Il, Section 3.1.2 and Appendix II-C; Atlantic Shores 2024.
1 SF¢ data are for Atlantic Shores North only. SF¢ data are not available for Ocean Wind.
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The incremental impacts contributed by the Proposed Action to the cumulative impacts of ongoing and
planned activities would be noticeable. Using the assumptions in Appendix D, Table D-3, O&M emissions
from ongoing and planned activities, including the Proposed Action, could begin in 2025. Emissions
would largely be due to the same source types as for the Proposed Action, including commercial vessel
traffic, air traffic such as helicopters, and operation of emergency diesel generators. Such activity would
result in intermittent, and widely dispersed, emissions. Planned O&M activities, including the Proposed
Action, are estimated to emit 302 tons per year of CO, 1,266 tons per year of NOx, 42 tons per year of
PM1o, 40 tons per year of PM3s, 4 tons per year of SO,, 24 tons per year of VOCs, and 132,566 tons per
year of CO; when all projects are operating (Table 3.4.1-15). Anticipated impacts on air quality from
O&M emissions would be transient, small in magnitude, and localized. Additionally, some emissions
associated with O&M activities could overlap with other projects’ construction-related emissions.
Comparison of the combined O&M emissions from all offshore wind projects to the emissions
contributions from the Proposed Action alone (as provided in Table 3.4.1-15) shows that the increases in
air quality impacts from the Proposed Action would be less than the combined impacts of the Ocean
Wind 1, Ocean Wind 2, and Atlantic Shores North projects. In summary, the largest magnitude air quality
impacts and largest spatial extent would result from the overlapping operations activities from the
offshore wind projects within the air quality geographic analysis area. However, a net improvement in
air quality is expected on a regional scale as the Project begins operation and displaces emissions from
fossil-fueled sources.

The incremental impacts contributed by decommissioning of the Proposed Action to the cumulative air
quality impacts from ongoing and planned activities including offshore wind are likely to be noticeable,
though the magnitude and extent of impacts from ongoing and planned activities at the time of
decommissioning of the Proposed Action are speculative.

Accidental releases: The Proposed Action would contribute an undetectable increment to the
cumulative accidental release impacts on air quality, which would be negligible due to the short-term
nature and localized potential effects. Accidental spills would occur infrequently over the 34-year period
with a higher probability of spills during construction of projects, but they would not be expected to
contribute appreciably to overall impacts on air quality, as the total storage capacity within the air
quality geographic analysis area is considerably less than the existing volumes of hazardous liquids being
transported by ongoing activities and is distributed among many different locations and containers.

Conclusions

Impacts of Alternative B — Proposed Action. The Proposed Action would result in a net decrease in
overall emissions over the region compared to the installation of a conventional fossil-fueled power
plant. Although there would be some air quality impacts due to various activities associated with
construction, O&M, and eventual decommissioning, including fugitive dust emissions from construction,
emissions from equipment operation, and potential emissions from accidental releases, these emissions
would be relatively small and limited in duration. The Proposed Action would result in air quality—related
health effects avoided in the region due to the reduction in emissions associated with fossil-fueled
energy generation (Table 3.4.1-5). Minor to moderate adverse air quality impacts would be anticipated
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for a limited time because of emissions during construction and installation, O&M, and
decommissioning, but there would be a minor to moderate beneficial impact on air quality near the
WTA and the surrounding region overall to the extent that energy produced by the Project would
displace energy produced by fossil-fueled power plants. Atlantic Shores has committed to EPMs that
would reduce potential impacts through complying with applicable emissions standards (AQ-01, AQ-02,
and AQ-03), potential use of alternative fuels where feasible (AQ-03), complying with applicable fuel
sulfur content standards (AQ-04), implementing BMPs to reduce emissions (e.g., optimizing construction
and O&M activities to minimize vessel operating times and loads) (AQ-05), development of fugitive dust-
control plans for onshore construction areas (AQ-05), and complying with all air quality permit
conditions (AQ-06 and AQ-07) (COP Volume ll, Section 3.1.2.7; Atlantic Shores 2024; Appendix G, Table
G-1). Because of the amounts of emissions, the fact that emissions are spread out in time (4 years for
construction and then lesser emissions annually during 30-year Project operation), and the large
geographic area over which they would be dispersed (throughout the 102,124-acre [41,328-hectare]
Atlantic Shores South Lease Area and the vessel routes from the onshore facilities), air pollutant
concentrations associated with the Proposed Action are not expected to exceed the NAAQS and the
New Jersey AAQS.

BOEM expects that the connected action alone would have minor to moderate impacts on air quality
due to air pollutant emissions and accidental releases, because all concentrations would be below the
NAAQS and New Jersey AAQS.

Cumulative Impacts of Alternative B — Proposed Action. The incremental impacts contributed by the
Proposed Action and the connected action to the cumulative impacts on air quality would range from
undetectable to noticeable, with minor to moderate beneficial impacts. Considering all the IPFs
together, BOEM anticipates that the overall impacts associated with the Proposed Action and the
connected action when combined with the impacts from ongoing and planned activities including
offshore wind would result in noticeable adverse impacts and minor to moderate beneficial impacts.
The main driver for this impact rating is emissions related to construction activities, increasing
commercial vessel traffic, air traffic, and truck and worker vehicle traffic. Combustion emissions from
construction equipment, and fugitive emissions, would be higher during overlapping construction
activities but short term in nature, as the overlap would be limited in time. Therefore, cumulative
adverse impacts on air quality in combination with other ongoing and planned activities would likely be
minor to moderate because the impact that would occur would be small and pollutant concentrations
associated with offshore wind development are not expected to exceed the NAAQS and New Jersey
AAQS. The Proposed Action and connected action and other offshore wind projects would benefit air
quality in the region surrounding the projects to the extent that energy produced by the projects would
displace energy produced by fossil-fueled power plants. Though the benefit would be regional, BOEM
anticipates an overall minor to moderate beneficial impact because the magnitude of the potential
reduction in emissions from displacing fossil-fuel generated electric power would be small relative to
total energy generation emissions in the area.

The Proposed Action would produce GHG emissions, primarily from O&M activities, including vessel and
equipment operation, and leakage of SFs from SFs-containing electrical equipment that contributes to
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climate change; however, its contribution would be less than the emissions displaced during operation
of the Project. The GHG emissions estimates provided in this analysis include estimated loss of SFs from
switchgear, which is conservatively based on 0.5 percent loss of the initial charge of SFs every year of
operation with an initial charge of 1,500 kilograms of SFsto each of the two OSS switchgears (COP
Volume Il, Appendix II-C; Atlantic Shores 2024). Because GHG emissions disperse and mix within the
troposphere, the climatic impact of GHG emissions does not depend upon the source location.
Therefore, regional climate impacts are largely a function of global emissions. Consequently, the
Proposed Action would have negligible impacts on climate change during construction and operation,
and an overall net beneficial impact on criteria pollutant and ozone precursor emissions as well as GHGs,
compared to a similarly sized fossil-fueled power plant or to the generation of the same amount of
energy by the existing grid.

Overall, BOEM anticipates that there would be a net reduction in GHG emissions, and a net beneficial
impact on climate change as a result of offshore wind projects, to the extent that wind energy would
displace fossil-fuel energy. Additional offshore wind projects would likely contribute a relatively small
increase in GHG emissions due to construction, O&M, and eventual decommissioning activities. The
additional GHG emissions anticipated from the planned activities including the Proposed Action over the
next 34-year period would have a negligible incremental contribution to existing GHG emissions. The
incremental impacts contributed by the Proposed Action to the cumulative GHG impacts on air quality
from ongoing and planned activities including offshore wind would be beneficial from the net decrease
in GHG emissions, to the extent that fossil-fueled generating facilities would reduce operations as

a result of increased energy generation from offshore wind projects.

3.4.1.6 Impacts of Alternatives C, D, and E on Air Quality

Impacts of Alternatives C, D, and E. The air quality impacts associated with Alternatives C (Habitat
Impact Minimization/Fisheries Habitat Impact Minimization) including Alternatives C1 through C4, D (No
Surface Occupancy at Select Locations to Reduce Visual Impacts) including Alternatives D1 through D3,
and E (Wind Turbine Layout Modification to Establish a Setback Between Atlantic Shores South and
Ocean Wind 1) would be similar to those of the Proposed Action.

Construction and installation, O&M, and decommissioning of Alternatives C, D, and E would follow the
same methods and procedures and would use similar equipment and vessels as for the Proposed Action.
In addition, these alternatives would include the same onshore substations, converter stations, onshore
interconnection cables, and other onshore facilities as the Proposed Action, and so would have the same
emissions from construction, 0&M, and decommissioning of these facilities.

Alternatives C (except Alternative C4), D, and E could have fewer WTGs and OSSs compared to the
Proposed Action. Offshore construction and installation, O&M, and decommissioning emissions could be
less than for the Proposed Action to the extent that these alternatives would reduce the number of
WTGs and 0SSs. Avoided emissions and the associated benefits also could be less than for the Proposed
Action to the extent that these alternatives would reduce the number of WTGs. For Alternative C4,
avoided emissions and the associated benefits would be similar to those of the Proposed Action.

Affected Environment and Environmental Consequences  3.4.1-34 DOl | BOEM



If Alternatives C, D, and E were to use higher-capacity WTGs to provide similar total generating capacity
with fewer WTGs, then, to the extent those total annual MW-hours generated were diminished due to
differing wind cut-in speeds of higher-capacity WTGs, avoided emissions and the associated benefits
also would be diminished.

Alternatives D1 and D2 could include restrictions on the height of the WTGs. To the extent that height
restrictions could require use of WTGs with less generating capacity, avoided emissions and the
associated benefits also would be diminished.

The climate impacts of Alternatives C, D, and E would be similar to those of the Proposed Action. To the
extent that Alternatives C, D, and E would reduce the number of WTGs or their generating capacity, the
avoided emissions could be less than for the Proposed Action, and accordingly the net reductions in
regional GHG emissions could be less.

The impacts of accidental releases with Alternatives C, D, and E would be similar to those of the
Proposed Action. Alternatives C, D, and E would reduce the number of WTGs, and thus the potential for
accidental releases could be less than for the Proposed Action.

Cumulative Impacts of Alternatives C, D, and E. The contributions of Alternatives C, D, and E to the
cumulative impacts of ongoing and planned activities would be similar to those of the Proposed Action.

Conclusions

Impacts of Alternatives C, D, and E. Expected minor to moderate adverse impacts associated with the
Proposed Action alone would not change under Alternatives C, D, and E. Similar construction and
decommissioning activities, and the same O&M activities would still occur, albeit at slightly differing
scales, as identified. Alternatives C, D, and E could have slightly less, but not materially different, minor
to moderate impacts on air quality compared to the Proposed Action due to a reduced number of
WTGs. Like the Proposed Action, the other action alternatives would result in minor to moderate
beneficial impacts on air quality and climate overall due to reduced emissions from fossil-fueled power
plants.

Overall, the differences in emissions among the Alternatives C, D, and E and the Proposed Action are not
expected to be substantial, and the air quality and climate impacts from all action alternatives are
expected to be substantially similar to those described for the Proposed Action.

Similarly, the quantities of coolants, oils and lubricants, and diesel fuel under Alternatives C, D, and E
would be similar to those of the Proposed Action, and therefore the impacts on air quality from
accidental releases are expected to be similar to those of the Proposed Action.

Cumulative Impacts of Alternatives C, D, and E. The incremental impacts contributed by Alternatives C,
D, and E to the cumulative impacts on air quality would be similar to those of the Proposed Action,
ranging from undetectable to noticeable with minor to moderate impacts. Considering all the IPFs
together, BOEM anticipates that the impacts associated Alternatives C, D, and E when combined with
the impacts from ongoing and planned activities including offshore wind would likely result in minor to
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moderate adverse impacts because of emissions from these activities and minor to moderate beneficial
impacts overall due to reduced emissions from fossil-fueled power plants.

3.4.1.7 Impacts of Alternative F on Air Quality

Impacts of Alternative F. The air quality impacts associated with Alternative F (Foundation Structures)
would be generally similar to those of the Proposed Action. This alternative would have the same
number of WTGs as the Proposed Action. However, there would be some differences among the
Alternative F subalternatives due to the types of foundations proposed.

Construction and installation of subalternatives F1, F2, and F3 would follow the same methods and
procedures and would use similar equipment and vessels as for the Proposed Action, with some
differences among the alternatives due to the types of foundations proposed.

Alternative F would include the same onshore substations, converter stations, onshore interconnection
cables, and other onshore facilities as the Proposed Action, and so would have the same emissions from
construction of these facilities.

Alternative F would have the same number of WTGs as the Proposed Action. However, the
subalternatives would use different types of WTG, OSS, and met tower foundation structures.
Alternative F1 would use piled foundations (monopile or piled jacket), Alternative F2 would use suction
bucket foundations (mono-bucket, suction bucket jacket, or suction bucket tetrahedron base), and
Alternative F3 would use gravity-based foundations (gravity-pad tetrahedron or GBS foundations).
Atlantic Shores may use more than one foundation type within a given alternative. Construction
emissions could differ among these foundation types because of differences in the types of equipment
used, the numbers of vessel trips, and the duration of certain construction tasks. Based on the expected
types of vessels to be used, numbers of vessel trips, and number of operating days in the WTA, BOEM
anticipates that emissions from foundation construction are likely to be greatest for Alternative F3
(gravity-based foundations), less for Alternative F1 (piled foundations), and least for Alternative F2
(suction bucket foundations). However, the total offshore construction emissions are not expected to
differ substantially among Alternatives F1, F2, and F3 from the offshore construction emissions for the
Proposed Action.

O&M and decommissioning for Alternative F would follow the same methods and procedures and would
use similar equipment and vessels as for the Proposed Action. Alternative F includes the same onshore
substations, converter stations, onshore interconnection cables, and other onshore facilities as the
Proposed Action, so emissions from O&M and decommissioning are expected to be the same as for the
Proposed Action.

Alternative F would have the same number of WTGs and OSSs as the Proposed Action, and the O&M
requirements of the subalternative foundation types are expected to be similar, as are the methods and
procedures for decommissioning of the subalternative foundation types. Accordingly, offshore O&M
emissions are expected to be similar to the emissions for the Proposed Action.
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Alternative F would have the same number of WTGs and OSSs and the same onshore facilities as the
Proposed Action, so the climate impacts of the alternative would be the same as for the Proposed
Action.

Alternative F would have the same number of WTGs and OSSs and the same onshore facilities as the
Proposed Action, so the potential for accidental releases for the alternative would be the same as for
the Proposed Action.

Cumulative Impacts of Alternative F. The contributions of Alternative F to the cumulative impacts of
ongoing and planned activities would be similar to those of the Proposed Action.

Conclusions

Impacts of Alternative F. Alternative F would have the same number of WTGs and OSSs, although with
differences in foundation types for subalternatives F1, F2, and F3, and therefore similar minor to
moderate adverse impacts on air quality to those of the Proposed Action. Like the Proposed Action,
Alternative F would result in minor to moderate beneficial impacts on air quality and climate overall
due to reduced emissions from fossil-fueled power plants.

Overall, the differences in emissions between Alternative F and the Proposed Action are not expected to
be substantial, and the air quality and climate impacts from all action alternatives are expected to be
substantially similar to those described for the Proposed Action.

Similarly, the quantities of coolants, oils and lubricants, and diesel fuel under Alternative F would be
similar to those of the Proposed Action, and therefore the impacts on air quality from accidental
releases are expected to be similar to those of the Proposed Action.

Cumulative Impacts of Alternative F. The incremental impacts contributed by Alternative F to the
overall impacts on air quality would be similar to those of the Proposed Action, ranging from
undetectable to noticeable with minor to moderate impacts. Considering all the IPFs together, BOEM
anticipates that the impacts associated with Alternative F when combined with the impacts from
ongoing and planned activities including offshore wind would likely result in minor to moderate adverse
impacts because of emissions from these activities and minor to moderate beneficial cumulative
impacts due to reduced emissions from fossil-fueled power plants.

3.4.1.8 Proposed Mitigation Measures

Additional mitigation measures identified by BOEM and cooperating agencies as a condition of federal
permitting, or through agency-to-agency negotiations, are described in detail in Appendix G, Table G-3
and summarized and assessed in Table 3.4.1-16. If one or more of the measures analyzed below are
adopted by BOEM or cooperating agencies, some adverse impacts on air quality could be further
reduced.
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Table 3.4.1-16. Proposed mitigation measures — air quality

Mitigation Measure Description Effect

SFs-free switchgear

BOEM would require Atlantic Shores to use switchgear
that does not contain SFs to the extent practicable based
on technical, economic, and supply chain considerations.
BOEM proposes this measure to address emissions of
SFs, which is the most potent GHG known. SFe is a
synthetic gas that has been used as an anti-arcing
insulator in electrical systems for 70 years. Emissions are
the result of leaks in switchgear that contains SFe.
Switchgear is available that does not contain SFs;
however, it tends to be more costly and require more
space compared to conventional switchgear, and must
be evaluated on a project-specific basis.

In the event that the applicant is not able to use SFe-free

switch gear, the following mitigation will be required:

e Follow manufacturer recommendations for limiting
leaks and for service and repair of the affected
breakers and switches.

e Perform repairs promptly when significant leaks are
detected.

e Conduct visual inspections of the switchgear and
monitoring equipment according to manufacturer
recommendations.

e Create alarms based on the pressure readings in the
breakers and switches, so leaks can be detected
when substantial SFs leakage occurs. Upon a
detectable pressure drop that is greater than 10% of
the original pressure (accounting for ambient air
conditions), perform maintenance to fix seals as
soon as feasible. If an event requires removal of SFe,
the affected major component(s) will be replaced
with new component(s). An event means when any
component of a switchgear is damaged and results
in SFe leakage.

e Capture and recycle any SFs removed from breakers
and switches during maintenance.

e Keep a log of all detected leaks and maintenance
procedures potentially affecting SFs emissions from
circuit breakers/switches.

Use of SFe-free switchgear
would reduce GHG emissions
and thereby reduce the impact
of the Project on climate
change.

Brigantine
Wilderness Area air
quality related
values (AQRV)
Mitigation
Framework

BOEM, BSEE, USFWS, and the Lessee would develop a
framework for the mitigation of AQRV impacts at
Brigantine Wilderness Area. The framework would
include a description of existing conditions and
monitoring objectives; description of preventive and
compensatory mitigation measures; identification of the
avoidance or offset value for each measure; cost
estimates for each measure; schedule for USFWS
implementation of each measure; the mechanism for the
transfer of funding from the Lessee to USFWS; and

Development of a mitigation
framework and the subsequent
implementation of preventive
and compensatory mitigation
measures would offset
incremental increases in
nitrogen deposition and visibility
reducing particles (e.g., plume
blight) in the Brigantine
Wilderness Area.
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Mitigation Measure Description Effect

reporting to demonstrate completion of
implementation.

Measures Incorporated in the Preferred Alternative

BOEM has identified the measures in Table 3.4.1-16, to be incorporated in the Preferred Alternative.
These measures, if adopted, would reduce or eliminate GHG emissions from SFs leakage and would
result in the coordinated development and implementation of preventive and compensatory mitigation
measures intended to offset air quality impacts. Adoption of these measures would increase the
beneficial GHG impacts of the Preferred Alternative or other action alternatives because GHG emissions
from SF¢ leakage would be reduced or eliminated.

3.4.1.9 Comparison of Alternatives

This section provides a summary comparison of the anticipated impacts of ongoing activities, planned
activities, and Project impacts.

Under the No Action Alternative, air quality would continue to follow current regional trends and
respond to IPFs introduced by other ongoing and planned activities. Ongoing and planned non-offshore
wind activities and offshore wind activities would have continuing regional impacts primarily through air
pollutant emissions and accidental releases. Combined impacts of ongoing and planned non-offshore
wind activities as well as offshore wind activities, including air pollutant emissions and GHGs, would be
minor to moderate because the emissions would incrementally increase ambient pollutant
concentrations, though not by enough to cause a violation of the NAAQS or New Jersey AAQS. Offshore
wind projects likely would lead to reduced emissions from fossil-fueled power generating facilities and
consequently minor to moderate beneficial impacts on air quality and climate.

Under the Proposed Action, air quality impacts would occur due to emissions associated with
construction, O&M, and eventual decommissioning, but these impacts would be relatively small and
limited in duration. Impacts would be minor to moderate because the emissions would incrementally
increase ambient pollutant concentrations, though not by enough to cause a violation of the NAAQS or
New Jersey AAQS. There would be a minor to moderate beneficial impact on air quality in the region
overall to the extent that energy produced by the Project would displace energy produced by fossil-
fueled power plants. The Proposed Action would result in air quality—related health effects avoided in
the region due to the reduction in emissions associated with fossil-fueled energy generation.

Alternatives C (except Alternative C4), D, and E could have fewer WTGs and OSSs compared to the
Proposed Action. Construction, O&M, and decommissioning emissions, and the associated impacts,
could be less than for the Proposed Action to the extent that the number of WTGs and OSSs are
reduced. Regional benefits due to reduced emissions associated with fossil-fueled energy generation
could be less than with the Proposed Action to the extent that a reduced number of WTGs would reduce
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total generating capacity. For Alternative C4, impacts and benefits would be similar to those of the
Proposed Action.

Alternative F would have the same number of WTGs and OSSs as the Proposed Action, but there would
be some differences among subalternatives F1, F2, and F3 due to the types of foundations proposed. As
a result, construction and decommissioning emissions could differ from those for the Proposed Action.
O&M emissions would be similar to those for the Proposed Action. Overall, impacts under Alternative F
are expected to be similar to those for the Proposed Action.

BOEM anticipates that the cumulative impacts associated with the Proposed Action when combined
with the impacts from ongoing and planned activities including offshore wind would result in minor to
moderate adverse impacts and minor to moderate beneficial impacts. The overall adverse impact on air
quality would likely be minor to moderate because pollutant concentrations are not expected to exceed
the NAAQS and New Jersey AAQS. The Proposed Action and other offshore wind projects would benefit
air quality in the region surrounding the projects to the extent that energy produced by the projects
would displace energy produced by fossil-fueled power plants. BOEM anticipates a cumulative minor to
moderate beneficial impact because the magnitude of this potential reduction would be small relative to
total energy generation emissions in the area. Cumulative impacts with Alternatives C, D, and E would
be similar to those with the Proposed Action, except that impacts could be less than for the Proposed
Action to the extent that the number of WTGs and OSSs are reduced. Cumulative impacts with
Alternative F would be similar to those with the Proposed Action.

3.4.1.10 Summary of Impacts of the Preferred Alternative

The Preferred Alternative is a combination of the Proposed Action and Alternatives C4, D3, and E, as well
as two agency-proposed mitigation measures, as described in Section 2.1.7. Under the Preferred
Alternative, 29 WTGs, 1 0SS, and their associated interarray cables would be microsited outside of the
1,000-foot (305-meter) buffer of the sand ridge and swale features within AOC 1 (Lobster Hole) and AOC
2 (NMFS-identified sand ridge complex); WTGs in Project 1 would be restricted to a maximum hub
height of 522 feet (159 meters) AMSL and a maximum blade tip height of 932 feet (284 meters); two
WTGs would be removed and 1 WTG would be microsited to establish a 0.81 nautical mile (1.5
kilometer) setback between WTGs in the Atlantic Shores South Lease Area and WTGs in the Ocean Wind
1 Lease Area; and no permanent structures would be placed in a way that narrows any linear rows and
columns to fewer than 0.6 nautical mile (1.1 kilometers) by 1.0 nautical mile (1.9 kilometers) or in a
layout that eliminates two distinct lines of orientation in a grid pattern. Additionally, one WTG sited
approximately 150 to 200 feet (45.8 to 61 meters) from the observed Fish Haven (Atlantic City Artificial
Reef Site) would be removed. The Preferred Alternative would include up to 195 WTGs,® up to 10 OSSs,
and up to 1 permanent met tower. All permanent structures must be located in the uniform grid spacing

9195 WTGs assumes that 197 total positions are available, and that a minimum of 1 OSS is constructed in each
Project, with 195 remaining positions available for WTGs. Fewer WTGs may be constructed to allow for placement
of additional OSSs and a met tower on grid.
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and the total number of permanent structures constructed (WTGs, OSSs, and met tower) would not
exceed 197.

The air quality and climate impacts associated with the Preferred Alternative would be similar to those
of the Proposed Action, but with slightly lower emissions due to the removal of at least 5 WTGs. Because
of the altered turbine array layout, the Preferred Alternative also would have different locations and
lengths of offshore and onshore cables; therefore, the Preferred Alternative would have different
emissions associated with cable construction and installation compared to the Proposed Action. Overall,
the differences in emissions between the Proposed Action and the Preferred Alternative would be
relatively small, and the air quality and climate impacts from the Preferred Alternative would be
substantially the same as described for the Proposed Action: minor to moderate.

Similarly, the quantities of coolants, oils and lubricants, and diesel fuel under the Preferred Alternative
would be similar to those of the Proposed Action but with somewhat lesser quantities due to the smaller
number of WTGs. Therefore, the impacts on air quality from accidental releases are expected to be
similar to those of the Proposed Action.
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3.4.2 Water Quality

This section discusses potential impacts on water quality from the proposed Project, alternatives, and
ongoing and planned activities in the water quality geographic analysis area. The water quality
geographic analysis area, as shown on Figure 3.4.2-1, includes the coastal and marine waters within

a 10-mile (16-kilometer) buffer around the Offshore Project area and a 15.5-mile (25-kilometer) buffer
around the ports in New Jersey, Virginia, and Texas that may be used by the Project. In addition, the
geographic analysis area includes an onshore component that includes any sub-watershed that is
intersected by the Onshore Project area. The offshore geographic analysis area accounts for some
transport of water masses due to ocean currents. The onshore geographic analysis area was chosen to
capture the extent of the natural network of waterbodies that could be affected by construction and
operation activities of the proposed Project.

3.4.2.1 Description of the Affected Environment and Future Baseline Conditions

The affected environment with respect to potential Project-related water quality impacts includes the
marine waters of the Offshore Project area encompassing the OCS waters of the WTA to the nearshore
and intertidal waters along the ECCs to each of the two landfall sites. The affected environment also
includes water supplies within the area of Onshore Project components. The characterization of water
quality in the affected environment is based on available scientific literature, published state and federal
agency research, online data portals, and online mapping databases.

Surface waters in the geographic analysis area comprise: (1) coastal onshore waterbodies that generally
include freshwater ponds, streams, and rivers; and (2) coastal marine waters that generally include
saline and tidal/estuarine waters, such as Silver Bay, Manahawkin Bay, Great Egg Harbor Bay, Delaware
River, Upper Bay, Lower Bay, East River, Toms River, and the Atlantic Ocean. Surface waters within most
of the geographic analysis area and all of the Onshore Project area are coastal marine waters.

The following key parameters characterize water quality. Some of these parameters are accepted
proxies for ecosystem health (e.g., dissolved oxygen [DO], nutrient levels), while others delineate coastal
onshore waters from coastal marine waters (e.g., temperature, salinity):

e Nutrients: Key ocean nutrients include nitrogen and phosphorous. Photosynthetic marine organisms
need nutrients to thrive (with nitrogen being the primary limiting nutrient), but excess nutrients can
cause problematic algal blooms. Algal blooms can significantly lower DO concentration, and toxic
algal blooms can contaminate human food sources. Both natural and human-derived sources of
pollutants contribute to nutrient excess.
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e Dissolved oxygen: The amount of DO in water determines the amount of oxygen that is available for
marine life to use. Temperature strongly influences DO content, which is further influenced by local
biological processes. For a marine system to maintain a healthy environment, DO concentrations
should be above 5 milligrams per liter (mg/L); lower levels may affect sensitive organisms (USEPA
2000).

e Chlorophyll a: Chlorophyll a is a measure of how much photosynthetic life is present. Chlorophyll a
levels are sensitive to changes in other water parameters, making it a good indicator of ecosystem
health. USEPA considers estuarine and marine levels of chlorophyll a under 5 micrograms per liter
(ug/L) to be good, 5 to 20 pg/L to be fair, and over 20 pg/L to be poor (USEPA 2015).

e Salinity: Salinity, or salt concentration, also affects species distribution. In general, seasonal variation
in the region is smaller than year-to-year variation and less predictable than temperature changes
(Kaplan 2011).

e Water temperature: Water temperature heavily affects species distribution in the ocean. Large-scale
changes to water temperature may affect seasonal phytoplankton bloom:s.

e Turbidity: Turbidity is a measure of water clarity, which is typically expressed as a concentration of
total suspended solids (TSS) in the water column but can also be expressed as nephelometric
turbidity units. Turbid water lets less light reach the seafloor, which may be detrimental to
photosynthetic marine life (CCS 2017). In estuaries, a turbidity level of 0 to 10 nephelometric
turbidity units is healthy while a turbidity level over 15 nephelometric turbidity units is detrimental
(NOAA 2018). Marine waters generally have less turbidity than estuaries.

States also assess a variety of other water quality parameters as part of state requirements to evaluate
and list state waters as impaired under CWA Section 303(d) requirements. Other water quality
parameters assessed typically include, but are not limited to, concentrations of metals, pathogens,
bacteria, pesticides, biotoxins, polychlorinated biphenyls (PCBs), and other chemicals. If a surface water
is considered non-attaining under the assessment, this means a designated beneficial use (e.g.,
recreation, fish consumption) is impaired by an exceedance of one or more water quality parameters.

Water Quality Geographic Analysis Area: Marine Waters

Influences on water quality within the Offshore Project area include the bays and rivers that drain into
the ocean, the composition of atmospheric deposition, and the influx of constituents from sediments
(BOEM 2012). The dispersal, dilution, and biological uptake of inorganic and organic matter deposited in
the ocean is driven by oceanic circulation (influenced by tides), currents, bathymetry, and upwelling.
Offshore water quality in the waters encompassing the offshore portion of the geographic analysis area
is considered “good” and supportive of marine life based on regional monitoring data syntheses for
offshore waters (USEPA 2015). Coastal waters near the shore, within New Jersey’s jurisdictional limits
and closer to recreation areas, population centers, and industrial uses, are monitored closely by federal
and state authorities. Therefore, the water quality within the geographic analysis area, closer to shore, is
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monitored more frequently than the portion of the geographic analysis area further offshore (NJDEP
2019a).

The Barnegat Bay Partnership consists of federal, state, and local government agencies, academic
institutions, nongovernmental organizations, and businesses working together to restore and protect
Barnegat Bay. The Barnegat Bay Partnership revised its Comprehensive Conservation and Management
Plan) for Barnegat Bay-Little Egg Harbor Estuary in January of 2021. One of the goals of the plan with
regards to water quality is to protect and improve water quality throughout Barnegat Bay and its
watershed by reducing the causes of water quality degradation to achieve swimmable, fishable, and
drinkable water, and to support aquatic life. Though Barnegat Bay is within the geographic analysis area,
the proposed Project would not cross the Barnegat Bay-Little Egg Harbor estuary and would not affect
achievement of goals identified in the plan.

Existing Pollution Sources in the Offshore and Onshore Project Areas: The majority of contaminants in
the coastal and marine environment are from both point and nonpoint sources from land-based and
offshore anthropogenic activities. Several permitted surface water discharges are located along the New
Jersey coast within the geographic analysis area. These include domestic (sewage), industrial or
commercial facilities, and petroleum product cleanup site outfalls (NJDEP 2019d) (see Figure 3.4.2-2).
Water quality concerns related to these sources are regulated by permit effluent standards, and any
related water pollution impacts are mitigated by the dilution caused by mixing occurring in the receiving
bays, rivers, and ocean (NJDEP 2015b).

Stormwater is considered a nonpoint source that transports sediment and/or pollutants from the land
to an aquatic system such as wetlands or waterbodies. Most stormwater is not treated; as rainwater or
snowmelt travels over surfaces mobilizing unstabilized soils and pollutants from human and animal
activity (COP Volume Il, Section 3.2.1.1, Atlantic Shore 2024; Mallin et al. 2008). Pollutants frequently
found in stormwater runoff include fertilizers, insecticides, herbicides, oil, gas, sediment, and nutrients
and bacteria from animals. These pollutants drive water quality degradation due to high levels of fecal
coliform, turbidity, orthophosphates, biological oxygen demand, total phosphorus, TSS, surfactant
compounds, and organic carbon (COP Volume Il, Section 3.2.1.1, Atlantic Shores 2024). Acute and
chronic nonpoint source pollution near ocean beaches, coastal bays, and other tidal systems can lead to
harmful algal blooms, threats to human health and wildlife, and destruction of habitat in these sensitive
areas (COP Volume I, Section 3.2.1.1, Atlantic Shores 2024; Mallin et al. 2008). However, in offshore
waters, where depth and circulation drive the transport and dilution of water pollution, impacts from
stormwater runoff are limited.
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Water Quality Assessments: USEPA publishes the National Coastal Condition Assessment (NCCA) report,
which provides regional estimates of coastal water quality conditions for the east coast of the United
States (USEPA 2015). Water quality was evaluated using quantities of DO, dissolved inorganic nitrogen
(DIN), dissolved inorganic phosphorus (DIP), light transmissivity, and turbidity to determine the water

quality index at sampling sites. The results from the NCCA and relevant NJDEP water quality reports are
summarized in Table 3.4.2-1. This data provides an overall water quality characterization for the marine
waters associated with the Offshore Project area components. Twenty-three sampling sites located
along New Jersey’s coast extending from Sandy Hook Bay to Delaware Bay were assessed for water
quality (Figure 3.4.2-3).

Table 3.4.2-1. Results summary of USEPA’s National Coastal Condition Assessment

Water Quality Parameter USEPA NCCA Water Quality Indicator!
Dissolved oxygen (DO)* 2.6-9.1 mg/L 15 sites — “good” condition and
8 sites — “fair” condition
Chlorophyll a* 5.44-120.37 pg/L 15 sites — “fair” condition and
8 sites — “poor” condition
Dissolved inorganic nitrogen (DIN)* 0.02-9.7 pg/L 12 sites — “good” condition,

10 sites — “fair” condition, and
1 site — “poor” condition

Dissolved inorganic phosphorus (DIP)* | 0.007-0.284 pg/L 2 sites — “good” condition,
13 sites — “fair” condition, and
8 sites — “poor” condition

Total Suspended Solids (TSS)A 17.2-35.7 mg/L N/A
Turbidity” (water clarity or Secchi disk | 3.2 feet (1 meter)— “medium” turbidity
reading) 9.8 feet (3 meters)

Source: COP Volume Il, Section 3.2.11; Atlantic Shores 2024; * = USEPA 2015; » = NJDEP 2020e.
1See COP Volume I, Figure 3.2-2 and COP Volume II, Table 3.2-1.
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Algal blooms and excessive levels of bacteria are two water quality conditions that can affect the
capacity of waterbodies to support both human and wildlife uses. A high level of nutrients such as
nitrogen and phosphorus is a key factor contributing to algal blooms. NJDEP has created the Harmful
Algal Bloom Interactive Mapping and Reporting System for monitoring and reporting algal blooms.
According to this system, no algal blooms have been recorded between 2017 and 2020 within estuarine
or coastal environments along the New Jersey coastline within the geographic analysis area (NJDEP
2019b, 2019c, 2020b, 2020c). Bacteria levels can also threaten public health, shellfish, and fish in coastal
environments. Fecal coliform is a common bacterium observed in coastal waters along the east coast of
the United States (NJDEP 2020d; VDH 2020). As part of the National Shellfish Sanitation Program (NSSP),
fecal coliform levels are monitored by the NJDEP. According to this monitoring, the majority of the New
Jersey coastline within the water quality geographic analysis area is open for shell fishing. Areas close to
shore along the northern shore of New Jersey from Sandy Hook Bay to Point Pleasant Beach, south of
Seaside Park, Surf City, Atlantic City, Ocean City, Avalon, Wildwood Crest, and around the U.S. Coast
Guard Training Center have been classified as prohibited areas for shellfish harvesting (NJDEP 2022). The
water quality geographic analysis area does contain prohibited areas for shellfish harvesting close to
shore. See Figure 3.4.2-4 for an illustration of the Shellfish Classification in relation to the geographic
analysis area based on the NJDEP’s water quality monitoring program and fecal coliform levels.

The Integrated Water Quality Assessment Report (IWQAR) published in 2016 by NJDEP and in
accordance with the CWA, New Jersey Water Quality Planning Act, and New Jersey Pollution Control Act
assessed 958 units throughout New Jersey for water quality conditions of fresh, brackish, and marine
environments (NJDEP 2019a). Acceptable water uses such as for public water supply and recreation
were characterized by numerous physical, biological, and chemical parameters. Applicable IWQAR
results for the nearshore and landfall portions of the geographic analysis area were evaluated to
determine current water quality conditions in the vicinity of the Project. Results of this evaluation are
presented in Table 3.4.2-2 and include categories of general aquatic life, recreational use, fish
consumption, and shellfish harvesting.
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Table 3.4.2-2. Results summary of water quality use assessments from the 2016 Integrated Water
Quality Assessment Report for marine waters within the water quality geographic analysis area

Number of

Applicable

Assessment
Units

General Aquatic
Life

Recreational
Use

Use Category and Assessment

Fish
Consumption

Shellfish
Harvesting

Monmouth Landfall Site 1 Unsupportive Supportive Undetermined | Unsupportive
Monmouth ECC 2 Unsupportive Unsupportive Undetermined Supportive
Atlantic Landfall Site 1 Unsupportive Supportive Undetermined | Unsupportive
Atlantic ECC 1 Unsupportive Supportive Undetermined Supportive

Source: COP Volume Il, Section 3.2.1.1, Table 3.2-2; Atlantic Shores 2024.

Salinity and Temperature: The Offshore portion of the geographic analysis area is located within the
Mid-Atlantic Bight region that extends from Cape Hatteras, North Carolina, to Cape Cod, Massachusetts.
Three main water masses are present within this region. Relatively fresh shelf water contains less than
35 parts per thousand (ppt) of salt; the more saline slope water contains between 35 and 36 ppt; and
the Gulf Stream contains more than 36 ppt (Miller et al. 2014). Data collected at the New Jersey WEA
from 2003-2016 show that the median salinity of water within the offshore portion of the geographic
analysis area is 32.2 ppt and ranges from 29.4 to 34.4 ppt. Water temperatures within the offshore
portion of the geographic analysis area demonstrate seasonal temperature variations of up to 68°F
(20°C) at the surface and 59°F (15°C) at the seabed (Guida et al. 2017). According to the World Ocean
Atlas, longer-term data for the offshore portion of the geographic analysis area suggests surface water
temperature varies from 41 to 73°F (5 to 23°C) with salinity ranging from 30.5 to 32.5 ppt (Zweng et al.
2018; Locarnini et al. 2018).

303(d) Listed Impaired Waters: Nearly all water quality assessment units of Barnegat Bay, Great Egg
Harbor Bay, the Delaware River, and associated tidal tributaries within the geographic analysis area in
New Jersey are listed as 303(d) impaired (USEPA 2020). These waters are non-attaining for fish
consumption, ecological function, or recreation, with causes including pathogens, turbidity, oxygen
depletion, pesticides, and PCBs. Waters along all the ocean-side barrier island shorelines in the
geographic analysis area are non-attaining for ecological function due to oxygen depletions (USEPA
2020). Nearly all water quality assessment units of the Chesapeake Bay, James River, Elizabeth River,
Nansemond River and associated tidal tributaries within the geographic analysis area in Virginia are
listed as 303(d) impaired. These waters are non-attaining for fish consumption and ecological function
with causes including noxious aquatic plants, unknown impaired biota, pathogens, pesticides, oxygen
depletion, and PCBs (USEPA 2020). Assessment units of Nueces Bay, Corpus Christi Inner Bay, Oso Bay,
Laguna Madre, the Gulf of Mexico, and associated tributaries within the geographic analysis area of the
Corpus Christi Bay are non-attaining for ecological use, fish consumption or recreation. Causes include
Mercury, metals other than Mercury, pathogens, and oxygen depletion (USEPA 2020). See Figure 3.4.2-5
for a depiction of water quality assessment results within the geographic analysis area.
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Water Quality Specific to Proposed Ports

Areas within the water quality analysis area of the Project generally include Silver Bay, Great Egg Harbor
Bay, the Delaware River, Chesapeake Bay, James River, Nansemond River, Elizabeth River, and Corpus
Christi Bay. Specifically, the existing ports of Repauno Port and Rail Terminal, Paulsboro Marine
Terminal, Portsmouth Marine Terminal, and Port of Corpus Christi are to be used during construction
and O&M of the Project; however, the Port of Corpus Christi would only be used during the construction
phase. Additionally, a new port, the New Jersey Wind Port, is currently being constructed and is planned
to be in operation by the start of construction of the Project (COP Volume Il, Section 7.1.2.5, Table 7.1-
17; Atlantic Shores 2024).

USEPA (2012) assessed water quality conditions along the coasts of the United States and developed

a water quality index (good, fair, or poor) that evaluated five water quality parameters: nitrogen,
phosphorus, chlorophyl a, water clarity (TSS or turbidity), and DO. The overall water quality condition of
the Northeast Coast, which includes the water quality analysis area, is considered fair. Phosphorus,
chlorophyll a, DO, and water clarity ratings are all considered fair, while nitrogen rating is considered
good. The water quality index around Norfolk where the James River empties into Chesapeake Bay is
generally considered fair for all five water quality parameters, with a few sample locations being
considered poor, where two or more of the parameters did not meet standards. The overall water
quality condition of the Gulf Coast, which includes the portion of the water quality geographic analysis
area near the Port of Corpus Christi is rated as fair. Phosphorus, chlorophyll a, and water clarity ratings
are all considered fair, while nitrogen and DO ratings are considered good along the Gulf Coast (USEPA
2012).

Water Quality Geographic Analysis Area: Coastal Onshore Waters

Groundwater reservoirs underlie some areas of the Onshore geographic analysis area (COP Volume I,
Section 3.2.1.2; Atlantic Shores 2024). Many of these groundwater resources are designated and
monitored because they supply water to communities. There are various types of water supplies within
the onshore portion of the geographic analysis area, and New Jersey has different types of public water
supplies. These include both community public systems such as municipalities and communities with at
least 15 year-round service connections and noncommunity transient or non-transient public systems
such as schools, factories, and motels. Noncommunity systems typically obtain water from groundwater
resources (NJDEP 2020). A third type of water supply is a private system, such as an individual well
serving a household (COP Volume I, Section 3.2.1.2; Atlantic Shores 2024).

Coastal onshore waters in the geographic analysis area include North Branch of the Metedeconk River,
Manasquan River, Mingamahome River, Jumping Brook, Stephen Creek, Great Egg Harbor River, Mill
Branch, Patcong Creek and associated tributaries to these waters. The majority of the assessment units
within the water quality geographic analysis area are listed as impaired and 303(d) listed by NJDEP
(USEPA 2020). The impaired assessment units are generally non-supporting for ecological use, fish
consumption, and recreation use caused by factors including, but not limited to, oxygen depletion,
pathogens, and PCB:s.
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Water Quality Geographic Analysis Area: Monmouth County/Larrabee Onshore Project Area

According to the New Jersey Department of Health, as of 2017, more than half of households within
Monmouth County get their drinking water from private groundwater wells. Some of these private wells
may be located at residences and businesses within the geographic analysis area. The municipalities
within this area include the townships of Howell and Wall, and the boroughs of Manasquan and Sea Girt.
Domestic water for these towns and boroughs is taken from groundwater or surface water reservoirs.
Several wellhead protection areas are located within the geographic analysis area in Monmouth County
(COP Volume I, Section 3.2.1.2; Atlantic Shores 2024). As shown on Figure 3.2-4 of the COP, no
community wellhead protection areas or noncommunity water wellhead protection areas intersect the
Onshore Project area (COP Volume I, Section 3.2.1.2; Atlantic Shores 2024).

The private New Jersey American Water company manages a public community water system that
supplies Howell Township with drinkable water. Fourteen groundwater wells and one surface water
source provide water for this system (New Jersey American Water 2020). Those groundwater wells and
surface water are over 1 mile (1.6 kilometers) from the Onshore Project area and are not shown on COP
Volume I, Figure 3.2-4, Section 3.2.1.2 (Atlantic Shores 2024).

Approximately 60 percent of the drinking water for the Monmouth County communities of Sea Girt
Borough and Wall Township, as well as other communities, is sourced from the Manasquan Reservoir in
Howell Township. This reservoir is managed by the New Jersey Water Supply Authority (New Jersey
Water Supply Authority 2017) and is located over 1,000 feet (305 meters) to the northwest of the
Onshore Project area at its nearest point (COP Volume Il, Section 3.2.1.2; Atlantic Shores 2024).

Water Quality Geographic Analysis Area: Atlantic County/Cardiff Onshore Project Area

Both groundwater and surface water sources are used to supply Atlantic City with its public potable
water (Atlantic City Municipal Utilities Authority 2020). The Atlantic City Reservoir, formed by damming
Absecon Creek in two locations, is the surface water that supplies drinkable water to Atlantic City. Up to
13 community and noncommunity groundwater wells also supply public potable water to Atlantic City.
These wells range from 200 to 675 feet (60 to 206 meters) in depth and draw from the Cohansey-
Kirkwood Aquifer, which covers much of the New Jersey Coastal Plain (NJDEP 2009). Access to these
wellhead locations is restricted to protect the water supply. Water from these wells is transported to
and treated at Atlantic City’s Water Treatment Plant (COP Volume Il, Section 3.2.1.2; Atlantic Shores
2024).

As with Monmouth County, several wellhead protection areas are located within the geographic analysis
area in Atlantic County (COP Volume Il, Section 3.2.1.2, Figure 3.2-5; Atlantic Shores 2024). One public
noncommunity wellhead protection area overlaps with an existing railroad ROW where the Cardiff
onshore interconnection cable would be routed (COP Volume Il, Section 3.2.1.2, Figure 3.2-5, Sheet 2;
Atlantic Shores 2024). No community wellhead protection areas intersect with the proposed onshore
substation site; however, the existing Cardiff Substation is located within the outermost Tier 3 (12-year
source assessment) of a community wellhead protection area (COP Volume Il, Section 3.2.1.2, Figure
3.2-5, Sheets 2-3; Atlantic Shores 2024).
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3.4.2.2 Impact Level Definitions for Water Quality

This Final EIS uses a four-level classification scheme to characterize potential impacts of the Proposed
Action, as shown in Table 3.4.2-3. See Section 3.3, Definition of Impact Levels, for a comprehensive
discussion of the impact level definitions. There are no beneficial impacts on water quality.

Table 3.4.2-3. Impact level definitions for water quality

Impact Level ‘ Impact Type ‘ Definition

Negligible Adverse Changes would be undetectable.

Minor Adverse Changes would be detectable but would not result in degradation of water
quality in exceedance of water quality standards.

Moderate Adverse Changes would be detectable and would result in localized, short-term
degradation of water quality in exceedance of water quality standards.

Major Adverse Changes would be detectable and would result in extensive, long-term
degradation of water quality in exceedance of water quality standards.

3.4.2.3 Impacts of Alternative A — No Action on Water Quality

When analyzing the impacts of the No Action Alternative on water quality, BOEM considered the
impacts of ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities
on the baseline conditions for water quality. The cumulative impacts of the No Action Alternative
considered the impacts of the No Action Alternative in combination with other planned non-offshore
wind and offshore wind activities, as described in Appendix D, Ongoing and Planned Activities Scenario.

Impacts of Alternative A — No Action

Under the No Action Alternative, baseline conditions for water quality described in Section 3.4.2.1,
Description of the Affected Environment and Future Baseline Conditions, would continue to follow
current regional trends and respond to IPFs introduced by other ongoing non-offshore wind activities.
Ongoing non-offshore wind activities within the geographic analysis area that contribute to impacts on
water quality are generally associated with onshore construction and include terrestrial runoff, ground
disturbance (e.g., construction) and erosion, terrestrial point- and nonpoint-source discharges,
atmospheric deposition, dredging and port operations and improvements, municipal waste discharges,
marine transportation-related discharges, commercial fishing, submarine cable and pipeline
maintenance, and climate change. Stormwater is an example of a nonpoint source that can transport
sediment or pollutants from the land to aquatic systems such as streams, wetlands, and waterbodies.
Pollutants such as fertilizers, insecticides, herbicides, oil, gas, sediment, and animal waste, which drive
water quality degradation due to increased levels of fecal coliform, turbidity, orthophosphates,
biological oxygen demand, total phosphorus, TSS, surfactant compounds, and organic carbon, are
commonly found in stormwater runoff. Prolonged and intense nonpoint source pollution near coastal
beaches, bays, and other tidal systems can lead to harmful algal blooms, human health and wildlife
threats, and the destruction of habitat in these sensitive areas (Mallin et al. 2008). The deposition of
contaminated runoff into surface waters and groundwater can result in exceedances of water quality
standards that can affect the beneficial uses of the water (e.g., drinking water, aquatic life, recreation).
While water quality impacts may be short term and localized (e.g., construction) and state and federal
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statutes, regulations, and permitting requirements (e.g., CWA Section 402) avoid or minimize these
impacts, issues with water quality can persist.

See Appendix D, Table D.A1-23 for a summary of potential impacts associated with ongoing non-
offshore wind activities by IPF for water quality. There is one ongoing offshore wind project within the
geographic analysis area for water quality: Ocean Wind 1 in Lease Area OCS-A 0498.

Cumulative Impacts of Alternative A — No Action

The cumulative impact analysis for the No Action Alternative considered the impacts of the No Action
Alternative, inclusive of ongoing activities, in combination with other planned non-offshore wind
activities and planned offshore wind activities (without the Proposed Action).

Other planned non-offshore wind activities that affect water quality include onshore development
activities (including urbanization, forestry practices, municipal waste discharges, and agriculture);
marine transportation-related discharges; dredging and port improvement projects; commercial fishing;
military use; new submarine cables and pipelines; and climate change (see Section D.2 in Appendix D,
for a description of planned activities). Water quality impacts from these activities, especially from
dredging and harbor, port, and terminal operations, are expected to be localized and short term to
permanent, depending on the nature of the activities and associated IPFs. Similar to under ongoing
activities, the deposition of contaminated runoff into surface waters and groundwater can result in
exceedances of water quality standards that can affect the beneficial uses of the water (e.g., drinking
water, aquatic life, recreation). State and federal water quality protection requirements and permitting
would result in avoiding and minimizing these impacts. See Table D.A1-23 for a summary of potential
impacts associated with ongoing and planned non-offshore wind activities by IPF for water quality.

The water quality geographic analysis area for the Proposed Action overlaps all of the Atlantic Shores
North (OCS-A 0549) and most of the Ocean Wind 1 (OCS-A 0498) and part of Ocean Wind 2 (OCS-A
0532) Lease Areas. BOEM conservatively assumed in its analysis of water quality impacts that all 364
WTGs estimated for the ongoing Ocean Wind 1 Project and planned Atlantic Shores North and Ocean
Wind 2 Projects would be sited within the water quality geographic analysis area (Appendix D, Table
D.A2-1). Periods of construction overlap could occur between Ocean Wind 1, Ocean Wind 2, and Atlantic
Shores North. There would be a risk of greater cumulative impacts on water quality during these periods
due to an increased risk of accidental releases, resuspension and deposition of sediments from offshore
construction activities, and land disturbance due to construction of onshore components and use of
ports for construction.

BOEM expects planned offshore wind development activities to affect water quality through the
following primary IPFs.

Accidental releases: Ongoing and planned offshore wind activities could expose surface waters to
contaminants (such as fuel, solid waste, or chemicals, solvents, oils, or grease from equipment) in the
event of a spill or release during routine vessel use. Ongoing and planned offshore wind projects would
result in a small incremental increase in vessel traffic, with a short-term peak during construction. Vessel
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activity associated with construction is expected to occur regularly in the New York and New Jersey
lease areas beginning in 2026 and continuing through 2030 and then lessen to near-baseline levels
during operational activities. Increased vessel traffic would be localized near affected ports and offshore
construction areas. Increased vessel traffic in the region associated with offshore wind construction
could increase the probability of collisions and allisions, which could result in oil or chemical spills.

Based on the estimated construction schedules (Appendix D, Table D.A2-1), offshore wind projects could
occur with some overlapping construction schedules between 2026 and 2030.

Based on Appendix D, Table D.A2-3, up to about 1,030,349 gallons (3.9 million liters) of coolants,
2,166,000 gallons (8.2 million liters) of oils and lubricants, and 366,763 gallons (1.4 million liters) of
diesel fuel would be contained in the structures for the wind energy projects within the water quality
geographic analysis area. If accidental releases occur, they would most likely occur during construction
but could occur during operations and decommissioning of offshore wind facilities.

Other chemicals, including grease, paints, and SFs, would also be used at the offshore wind projects, and
black and gray water may be stored in sump tanks on facilities. BOEM has assessed the toxicity of
chemicals used at offshore wind facilities and conducted extensive modeling to determine the likelihood
and effects of a chemical spill at offshore wind facilities at three locations along the Atlantic Coast,
including an area near the proposed Project area (Maryland WEA) (Bejarano et al. 2013). Results of the
model indicated a catastrophic, or maximum-case scenario, release of 129,000 gallons (488,318 liters) of
oil mixture has a “Very Low” probability of occurring, meaning it could occur one time in 1,000 or more
years. In other words, the likelihood of a given spill resulting in a release of the total container volume
(such as from a WTG, OSS, or vessel) is low. The modeling effort also revealed the most likely type of
spill (i.e., non-routine event) to occur is from the WTGs at a volume of 90 to 440 gallons (341 to

1,666 liters), at a rate of one time in 1 to 5 years, or a diesel fuel spill of up to 2,000 gallons (7,571 liters)
at a rate of one time in 91 years. The likelihood of a spill occurring from multiple WTGs and OSSs at the
same time is very low and, therefore, the potential impacts from a spill larger than 2,000 gallons

(7,571 liters) are largely discountable. The modeling effort was conducted based on information
collected from multiple companies and projects and would therefore apply to the other projects in the
water quality geographic analysis area. For the purposes of this discussion, small-volume spills equate to
the most likely spill volume between 90 and 440 gallons (341 to 1,666 liters) of oil mixture or up to
2,000 gallons (7,571 liters) of diesel fuel, while large-volume spills are defined as a catastrophic release
of 129,000 gallons (488,318 liters) of material, based on modeling conducted by Bejarano et al. (2013).
Small-volume spills could occur during maintenance or transfer of fluids, while low-probability small- or
large-volume spills could occur due to vessel collisions, allisions with the WTGs/OSSs, or incidents such
as toppling during a storm or earthquake.

All ongoing and planned offshore wind projects would be required to comply with regulatory
requirements related to the prevention and control of accidental spills administered by USCG and BSEE.
OSRPs are required for each project and would provide for rapid spill response, cleanup, and other
measures that would help to minimize potential impacts on affected resources from spills. Vessels
would also have their own onboard containment measures that would further reduce the impact of an
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allision. A release during construction or O&M would generally be localized and short term and result in
little change to water quality. In the unlikely event an allision or collision involving Project vessels or
components resulted in a large spill, impacts on water quality would be adverse and short term to long
term, depending on the type and volume of material released and the specific conditions (e.g., depth,
currents, weather conditions) at the location of the spill.

Accidental releases of trash and debris would be infrequent and negligible because operators would
comply with federal and international requirements for management of shipboard trash. All vessels
would also need to comply with the USCG ballast water management requirements outlined in 33 CFR
Part 151 and 46 CFR Part 162; allowed vessel discharges such as bilge and ballast water would be
restricted to uncontaminated or properly treated liquids.

In summary, there is potential for moderate water quality impacts due to a maximum-case scenario
accidental release, but due to the very low likelihood of a maximum-case scenario release occurring and
the expected size of the most likely spill to be small and of low frequency, the overall impact of
accidental releases is anticipated to be short term and localized, resulting in minor change to water
quality. As such, accidental releases from ongoing and planned offshore wind development in the water
quality geographic analysis area would not be expected to contribute appreciably to cumulative impacts
on water quality.

Anchoring: Offshore wind activities would contribute to changes in offshore water quality from
resuspension and deposition of sediments from anchoring during construction, installation,
maintenance, and decommissioning of offshore components. BOEM estimates that approximately

728 acres (295 hectares) of seabed could be affected by anchoring within the water quality geographic
analysis area (Appendix D, Table D.A2-2). Disturbances to the seabed during anchoring would
temporarily increase suspended sediment and turbidity levels in and immediately adjacent to the
anchorage area. The intensity and extent of the additional sediment suspension effects would be less
than that of new cable emplacement (see the Cable emplacement and maintenance |PF discussion
below) and would therefore be unlikely to have an incremental impact beyond the immediate vicinity. If
more than one project is being constructed during the same period, the impacts would be greater than
for one project, and multiple areas would experience water quality impacts from anchoring, but, due to
the localized area for sediment plumes, the impacts would likely not overlap each other geographically.
The cumulative impact of increased sediment and turbidity from vessel anchoring is anticipated to be
minor, localized, and short term, resulting in little change to ambient water quality. Anchoring would
not be expected to appreciably contribute to overall impacts on water quality.

Cable emplacement and maintenance: Emplacement of submarine cables would result in increased
suspended sediments and turbidity. Using the assumptions in Table D.A2-2 of Appendix D, ongoing and
planned offshore wind development in the water quality geographic analysis area would result in
approximately 10,397 acres (4,208 hectares) of seabed impact from offshore export and interarray cable
emplacement. As described under the Anchoring IPF, these activities would contribute to changes in
offshore water quality from the resuspension and deposition of sediment. The installation of interarray
and offshore export cables, including site preparation activities, via jet plow, mechanical plow, or
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mechanical trenching, can cause temporary increases in turbidity and sediment resuspension. Due to
the localized areas of disturbances and range of variability within the water column, the overall impacts
of increased sediments and turbidity from cable emplacement and maintenance are anticipated to be
localized, short term, and minor, resulting in little change to ambient water quality. Cable emplacement
and maintenance activities would not be expected to appreciably contribute to cumulative impacts on
water quality.

Discharges/intakes: Ongoing and planned offshore wind projects would result in a small incremental
increase in vessel traffic, with a short-term peak during construction. Vessel activity associated with
offshore wind project construction is expected to occur regularly in the New Jersey lease areas
beginning in 2024 due to ongoing activities and continuing through 2030 due to planned activities, and
then lessen to near-baseline levels during operation. Increased vessel traffic would be localized near
affected ports and offshore construction areas. Planned offshore wind development would result in an
increase in regulated discharges from vessels, particularly during construction and decommissioning, but
the events would be staggered over time and localized. Offshore permitted discharges would include
uncontaminated bilge water and treated liquid wastes such as treated deck drainage and sumps. BOEM
assumes that all vessels operating in the same area will comply with federal and state regulations on
effluent discharge. All offshore wind projects would be required to comply with regulatory requirements
related to the prevention and control of discharges and of nonindigenous species. All vessels would
need to comply with the USCG ballast water management requirements outlined in 33 CFR Part 151 and
46 CFR Part 162. Furthermore, each project’s vessels would need to meet USCG bilge water regulations
outlined in 33 CFR Part 151, and allowable vessel discharges such as bilge and ballast water would be
restricted to uncontaminated or properly treated liquids. Therefore, due to the minimal amount of
allowable discharges from vessels associated with offshore wind projects, BOEM expects impacts on
water quality resulting from vessel discharges to be minimal and to not exceed background levels over
time.

The WTGs and OSSs are self-contained and do not generate discharges under normal operating
conditions. In the event of a spill related to an allision or other unexpected or low-probability event,
impacts on water quality from discharges from the WTGs or OSSs during operation would be short term.
During decommissioning, all offshore wind structures would be drained of fluid chemicals via vessel,
dismantled, and removed. BOEM anticipates decommissioning to have short-term impacts on water
quality, with a return to baseline conditions.

Other offshore wind projects in the geographic analysis area may use HVDC substations that would
convert AC to DC before transmission to onshore project components. As described in a recent white
paper produced by BOEM (Middleton and Barnhart 2022), these HVDC systems are cooled by an
open-loop system that intakes cool sea water and discharges warmer water back into the ocean.
Chemicals such as bleach (sodium hypochlorite) would be used to prevent growth in the system and
keep pipes clean. The warm water discharged is generally considered to have a minimal effect as it
would be absorbed by the surrounding water and returned to ambient temperatures. Even though
localized effects on water quality due to discharge of warmer water that may contain bleach could take
place in the area immediately surrounding the outlet pipe, they are expected to be minimal due to the
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much larger mass of the surrounding ocean. Potential impacts on water quality to surrounding sea water
would require permits through the USEPA National Pollutant Discharge Elimination System (NPDES)
(Middleton and Barnhart 2022).

Due to the staggered increase in vessels from various projects; the current regulatory requirements
administered by USEPA, USACE, USCG, and BSEE; and the restricted allowable discharges, the overall
impact of discharges from vessels is anticipated to be localized and short term. Therefore, BOEM
anticipates discharges/intakes to have a minor impact on water quality, as the level of impact in the
water quality geographic analysis area from ongoing and planned offshore wind development would be
similar to existing conditions and would not be expected to appreciably contribute to cumulative
impacts on water quality.

Land disturbance: Planned offshore wind development could include onshore components that would
lead to increased potential for water quality impacts resulting from accidental fuel spills or
sedimentation during the construction and installation of onshore components (e.g., equipment,
including landfall and onshore cable construction and substation construction). Construction and
installation of onshore components near waterbodies may involve ground disturbance, which could lead
to unvegetated or otherwise unstable soils. Precipitation events could potentially erode the soils,
resulting in sedimentation of nearby surface waters and subsequent increased turbidity. A Stormwater
Pollution Prevention Plan (SWPPP) and erosion and sedimentation control BMPs would be implemented
during the construction period to minimize impacts, resulting in infrequent and short-term erosion and
sedimentation events.

In addition, onshore construction and installation activities would involve the use of fuel and lubricating
and hydraulic oils. Use of heavy equipment onshore could result in potential spills during active use or
refueling activities. A Spill Prevention, Control, and Countermeasures (SPCC) Plan would be prepared for
each project in accordance with applicable regulatory requirements and would outline spill prevention
plans and measures to contain and clean up spills if they were to occur. Additional mitigation and
minimization measures (such as refueling away from wetlands, waterbodies, or known private or
community potable wells) would be in place to decrease impacts on water quality. Impacts on water
quality would be limited to periods of onshore construction and periodic maintenance over the life of
each project.

Overall, the impacts from onshore activities that occur near waterbodies could result in temporary
introduction of sediments or pollutants into coastal waters in small amounts where erosion and
sediment controls fail. Land disturbance for offshore wind developments that are at a distance from
waterbodies and that implement erosion and sediment control measures would be less likely to affect
water quality. In addition, the impacts would be localized to areas where onshore components were
being built near waterbodies. While it is possible that multiple projects could be under construction at
the same time, the likelihood that construction of the onshore components overlaps in time and space is
minimal, and the total amount of erosion that occurs and impacts on water quality at any one given
time could be minimal. Land disturbance from planned offshore wind development is anticipated to be
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localized, short term, and minor, and would not be expected to appreciably contribute to cumulative
impacts on water quality.

Port utilization: Offshore wind development would use nearby ports and could also require port
expansion or modification, resulting in increased vessel traffic or increased suspension and turbidity
from any in-water work. These activities could also increase the risk of accidental spills or discharge.
However, these actions would be localized, and port improvements would comply with all applicable
permit requirements to minimize, reduce, or avoid impacts on water quality. As a result, port utilization
impact would be minor and not expected to appreciably contribute to cumulative impacts on water
quality.

Presence of structures: Using the assumptions in Tables D.A2-1 and D.A2-2 of Appendix D, planned
offshore wind projects are estimated to result in 277 WTG and OSS structures by 2030 within the water
quality geographic analysis area, in addition to the 101 WTG and OSS structures to be constructed as
part of the ongoing Ocean Wind 1 (OCS-A 0498) Project. The construction of these structures (planned
and ongoing) could disturb up to 404 acres (164 hectares) of seabed within the water quality geographic
analysis area from foundation and scour protection installation and disrupt bottom current patterns,
leading to increased movement, suspension, and deposition of sediments (Appendix D, Table D.A2-2).
Scouring, which could lead to impacts on water quality through the formation of sediment plumes
(Harris et al. 2011), would generally occur in shallow areas with tidally dominated currents.

Offshore wind facilities have the potential to impact atmospheric and oceanographic processes through
the presence of structures and the extraction of energy from the wind. There has been extensive
research into characterizing and modeling atmospheric wakes created by wind turbines in order to
design the layout of wind facilities and hydrodynamic wake/turbulence related to predicting seabed
scour, but relatively few studies have analyzed the hydrodynamic wakes coupled with the interaction of
atmospheric wakes with the sea surface. Further, even fewer studies have analyzed wakes and their
impact on regional scale oceanographic processes and potential secondary changes to primary
production and ecosystems. Studies thus far in this topic have focused on ocean modeling rather than
field measurement campaigns.

The general understanding of offshore wind—related impacts on hydrodynamics is derived primarily
from European based studies. A synthesis of European studies by Van Berkel et al. (2020) summarized
the potential effects of wind turbines on hydrodynamics, the wind field, and fisheries. Local to a wind
facility, the range of potential impacts include increased turbulence downstream, remobilization of
sediments, reduced flow inside wind farms, downstream changes in stratification, redistribution of
water temperature, and changes in nutrient upwelling and primary productivity. Human-made
structures, especially tall vertical structures such as foundations, alter local water flow at a fine scale by
potentially reducing wind-driven mixing of surface waters or increasing vertical mixing as water flows
around the structure (Carpenter et al. 2016; Cazenave et al. 2016; Segtnan and Christakos 2015). When
water flows around the structure, turbulence is introduced that influences local current speed and
direction. Turbulent wakes have been observed and modeled at the kilometer scale (Cazenave et al.
2016; Vanhellemont and Ruddick 2014). While impacts on current speed and direction decrease rapidly
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around monopiles, there is a potential for hydrodynamic effects out to 0.6 mile (1 kilometer) from

a monopile (Li et al. 2014). Direct observations of the influence of a monopile extended to at least

984 feet (300 meters); however, changes were indistinguishable from natural variability in a subsequent
year (Schultze et al. 2020). The range of observed changes in current speed and direction 984 to

3,281 feet (300 to 1,000 meters) from a monopile is likely related to local conditions, wind farm scale,
and sensitivity of the analysis. In strongly stratified locations, the mixing seen at monopiles is often
masked by processes forcing toward stratification (Schultze et al. 2020), but the introduction of
nutrients from depth into the surface mixed layer can lead to a local increase in primary production
(Floeter et al. 2017; refer to Section 3.5.5, Finfish, Invertebrates, and Essential Fish Habitat, Section
3.5.6, Marine Mammals, and Section 3.5.7, Sea Turtles, regarding hydrodynamic and atmospheric wake
effects on primary production).

Results from a recent BOEM (2021) hydrodynamic model of four different WTG build-out scenarios of
the offshore Rhode Island and Massachusetts lease areas found that offshore wind projects have the
potential to alter local and regional physical oceanic processes (e.g., currents, temperature
stratification), via their influence on currents from WTG foundations and by extracting energy from the
wind. The results of the hydrodynamic model study show that introduction of the offshore wind
structures into the offshore WEA modifies the oceanic responses of current magnitude, temperature,
and wave heights by (1) reducing the current magnitude through added flow resistance, (2) influencing
the temperature stratification by introducing additional mixing, and (3) reducing current magnitude and
wave height by extracting of energy from the wind by the offshore wind turbines. BOEM conducted

a similar model offshore Rhode Island and Massachusetts that evaluated ocean processes during two
extreme weather events: the February 1978 Nor’easter storm (a 100-year storm) and the August 1991
Hurricane Bob (Chen et al. 2016). The results indicate that the wind turbine facility on the eastern shelf
of Block Island, Rhode Island, can cause more significant local and regional impacts than offshore wind
facilities over the outer shelves off Massachusetts and Rhode Island. Inside the wind turbine area, the
maximum change during the nor’easter storm and hurricane cases can be 0.7 to 1.3 feet (0.2 to

0.4 meter) for surface elevation, 11.5 to 24 feet (3.5 to 7.3 meters) for significant wave height, 2.3 to
5.6 feet per second (0.7 to 1.7 meters per second) for vertically averaged, near-surface and near-bottom
velocities, and 16.8 to 28.2 newtons per square meter for bottom stress (Chen et al. 2016). Alterations
in currents and mixing would affect water quality parameters such as temperature, DO, and salinity, but
would vary seasonally and regionally. WTGs and the OSSs associated with planned offshore wind
projects would be placed in average water depths of 100 to 200 feet (30 to 60 meters) where current
speeds are relatively low, and offshore cables would be buried where possible. Cable armoring would be
used where burial is not possible, such as in hard-bottomed areas. BOEM will require that developers
implement BMPs to minimize seabed disturbance from foundations, scour, and cable installation. As

a result, adverse impacts on offshore water quality would be localized, short term, and minor. Presence
of structures would not be expected to appreciably contribute to cumulative impacts on water quality.

The exposure of offshore wind structures, which are mainly made of steel, to the marine environment
can result in corrosion without protective measures. Corrosion is a general problem for offshore
infrastructures and corrosion protection systems are necessary to maintain structural integrity.
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Protective measures for corrosion (e.g., coatings, cathodic protection systems) are often in direct
contact with seawater and have different potentials for emissions, e.g., galvanic anodes emitting metals,
such as aluminum, zinc, and indium, and organic coatings releasing organic compounds due to
weathering and leaching. The current understanding of chemical emissions for offshore wind structures
is that emissions appear to be low, suggesting a low environmental impact, especially if compared to
other offshore activities, but these emissions may become more relevant for the marine environment
with increased numbers of offshore wind projects and a better understanding of the potential long-term
effects of corrosion protection systems (Kirchgeorg et al. 2018). Based on the current understanding of
offshore wind structure corrosion effects on water quality, BOEM anticipates the potential impact to be
minor.

Offshore aquifers containing brackish water are known to occur along the OCS of the Atlantic Ocean
where wind development is taking place. Although these aquifers underlie areas where WTGs and OSSs
would be installed, offshore aquifers are typically found at depths below the seafloor greater than 328
feet (100 meters). If piles were to penetrate an aquifer, they could potentially create a pathway for
seawater to flow in or out of the aquifer if it was contained. Any water seepage would be very minor
due to the skin friction along the pile. Foundation construction is not expected to reach depths that
would impact the aquifers within the Project area. Due to the difference between the depth of the
aquifers near the Project area and the possible foundation penetration depths, impacts on offshore
aquifers are not anticipated.

Conclusions

Impacts of Alternative A — No Action. Under the No Action Alternative, existing environmental trends
and ongoing activities would continue, and water quality would continue to be affected by natural and
human-caused IPFs. BOEM expects ongoing activities to have continuing localized temporary to
permanent impacts on water quality, ranging from minor to moderate depending on the nature of the
activities and associated IPFs. These impacts would result primarily through accidental releases and
sediment suspension related to vessel traffic, port utilization, presence of structures, discharges, and
runoff from land disturbance. Therefore, the No Action Alternative would result in minor to moderate
impacts on water quality.

Cumulative Impacts Alternative A — No Action. BOEM anticipates the cumulative impacts on water
quality under the No Action Alternative would range from minor to moderate. Water quality would
continue to follow current regional trends and respond to current and future environmental and societal
activities. BOEM expects ongoing and planned activities to have temporary impacts on water quality.
BOEM anticipates these water quality impacts would be minor to moderate due to accidental releases
and sediment suspension related to anchoring, cable emplacement and maintenance,
discharges/intakes, land disturbance, port utilization, and presence of structures. A moderate impact
could occur if there was a large-volume, catastrophic accidental release. However, the probability of
catastrophic release occurring is very low; the expected size of the most likely spill would be very small,
and such a spill would occur infrequently. BOEM anticipates that the impacts of ongoing activities, such
as vessel traffic, military use and survey, commercial activities, recreational activities, and land
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disturbance, would be minor due to the staggered increase in vessels from various projects; the current
regulatory requirements administered by USEPA, USACE, USCG, and BSEE; and the restricted allowable
discharges. In addition to ongoing activities, planned activities other than offshore wind may also
contribute to minor impacts on water quality. Planned activities other than offshore wind include
increasing vessel traffic, new submarine cables and pipelines, increasing onshore development, marine
surveys, port improvement, and the installation of new offshore structures. BOEM anticipates that the
impacts of reasonably foreseeable activities other than offshore wind would be minor to moderate.

BOEM anticipates the cumulative impacts of the No Action Alternative on water quality would be minor
to moderate because water quality would continue to follow current regional trends and respond to
current and future environmental and societal activities. Moderate impacts on water quality would
primarily be driven by the unlikely event of a large-volume, catastrophic release.

3.4.2.4 Relevant Design Parameters and Potential Variances in Impacts

This Final EIS analyzes the maximum-case scenario; any potential variances in the proposed Project
build-out as defined in the PDE would result in impacts similar to or less than those described in the
sections below. The following proposed Project design parameters (Appendix C, Project Design Envelope
and Maximum-Case Scenario, Table C-1) would influence the magnitude of the impacts on water quality:

e The amount of vessel use during installation, operations, and decommissioning.

e The number of WTGs and OSSs and the amount of cable laid determines the area of seafloor and
volume of sediment disturbed by installation. In the maximum-case scenario, there would be
a maximum of 200 WTGs installed, up to 10 OSSs, 1 met tower, 4 temporary metocean buoys,
547 miles (880 kilometers) of interarray cable, and 37 miles (60 kilometers) of interlink cable.
Approximately 342 miles (550 kilometers) of offshore export cable would be installed for the
Monmouth ECC and approximately 99 miles (160 kilometers) for the Atlantic ECC (COP Volume |,
Table E-1; Atlantic Shores 2024). These numbers represent Project 1 and Project 2 cumulatively.

e |[nstallation methods chosen and the duration of installation.

e Proximity to sensitive water sources and mitigation measures used for onshore proposed Project
activities.

e Inthe event of a non-routine event such as a spill, the quantity and type of oil, lubricants, or other
chemicals contained in the WTGs, vessels, and other proposed Project equipment.

Variability of the proposed Project design as a result of the PDE includes the exact number of WTGs and
0SSs (determining the total area of foundation footprints); the number of piled, suction bucket, and
gravity foundations; the total length of interarray cable; the total area of scour protection needed; and
the number, type, and frequency of vessels used in each phase of the proposed Project. Changes in the
design may affect the magnitude (number of structures and vessels), location (WTG and other Project
element layouts), and mechanism (installation method, non-routine event) of water quality impacts.
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3.4.2.5 Impacts of Alternative B — Proposed Action on Water Quality

The Proposed Action would contribute to impacts through all of the identified IPFs in Section 3.4.2.3,
Impacts of Alternative A — No Action on Water Quality. The most impactful IPFs would likely include
cable emplacement and maintenance that could cause noticeable short-term impacts during
construction through increased suspended sediments and turbidity, the presence of structures that
could result in alteration of local water currents and lead to the formation of sediment plumes, and
discharges that could result in localized turbidity increases during discharges or bottom disturbance
during dredged material disposal.

Accidental releases: Similar to other offshore wind projects, chemicals (e.g., coolants, oils, diesel fuel)
would be used and stored in facilities, and black and gray water may be stored in sump tanks on
facilities. Chemicals such as coolants, oils, and diesel fuels used during construction activities could have
negative impacts on offshore water quality. The Proposed Action would have a maximum of

857,960 gallons (3,247,732 liters) of coolants, 1,356,220 gallons (5,133,851 liters) of oils and lubricants,
and 360,000 gallons (1,362,748 liters) of diesel stored within WTG foundations and OSSs within the
water quality geographic analysis area (Appendix D, Table D.A2-3). As discussed previously, the risk of a
spill from any single offshore structure would be low, and any effects would likely be localized. Modeling
conducted for an area near the Project (Maryland WEA) indicates that the most likely type of spill (i.e.,
non-routine event) to occur during the life of a project is 90 to 440 gallons (341 to 1,666 liters) at a rate
of one time in 5 years, which would have brief, localized impacts on water quality (Bejarano et al. 2013).
One difference between the Proposed Action and the Maryland WEA is that there would be more WTGs
under the Proposed Action (up to 200 instead of 125), which could lead to an increased likelihood of spill
events compared to the Bejarano et al. (2013) model. Overall, the probability of an oil or chemical spill
occurring that is large enough to affect water quality is extremely low and the degree of impact on
water quality would depend on the spill volume. The impacts of the Proposed Action alone on water
quality from accidental releases would be localized, short term, and minor.

The use of HDD during installation of the export cables at the landfall locations will require HDD drilling
fluid, usually made up of a water and bentonite mixture. The mixture is not anticipated to considerably
affect water quality if released. Atlantic Shores would implement BMPs during construction to minimize
potential release of the fluid. These methods may include returning the drilling fluid to surface pits and
collecting it for reuse. The HDD also creates a potential for frac-out during drilling activities. A frac-out
occurs when the drilling fluids migrate unpredictably to the surface through factures, fissures, or other
conduits in the underlying rock or unconsolidated sediments. In the unlikely event of a frac-out, the
inadvertent release of bentonite into the water column could result in short-term and localized impacts
on water quality in the nearshore marine environment. However, design considerations, operational
controls, and contingency planning would greatly diminish the likelihood of accidental releases.
Furthermore, HDD activities would be managed by an HDD Contingency Plan for the Inadvertent Release
of Drilling Fluid to ensure the protection of marine and inland surface waters from an accidental release
of drilling fluid. All drilling fluids would be collected and recycled upon HDD completion (WAT-04,
Appendix G, Mitigation and Monitoring, Table G-1). Therefore, with implementation of BMPs and the
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development and implementation of the contingency plan, potential impacts from chemical release
would be localized, short term, and minor.

Increased vessel traffic in the region associated with the Proposed Action could increase the probability
of collisions and allisions, which could possibly result in oil or chemical spills. However, collisions and
allisions are anticipated to be unlikely based on the following factors that would be considered for the
proposed Project: USCG requirement for lighting on vessels, NOAA vessel speed restrictions, the
proposed spacing of WTGs and OSSs, the lighting and marking plan that would be implemented, and the
inclusion of proposed Project components on navigation charts. Atlantic Shores would implement its
OSRP that meets USCG and the BSEE requirements (COP Volume |, Appendix |-D; Atlantic Shores 2024),
which would provide for rapid spill response, cleanup, and other measures to minimize any potential
impact on affected resources from spills and accidental releases, including spills resulting from
catastrophic events (WAT-03, Appendix G, Table G-1). In the unlikely event an allision or collision
involving vessels or components associated with the Proposed Action resulted in a large spill, impacts
from the Proposed Action alone on water quality would be short term to long term and minor to
moderate depending on the type and volume of material released and the specific conditions (e.g.,
depth, currents, weather conditions) at the location of the spill.

Onshore construction activities would require heavy equipment use or HDD activities, and potential
spills could occur as a result of an inadvertent release from the machinery or during refueling activities.
The Proposed Action would store onshore a maximum of 2,550 gallons (9,653 liters) of coolants,
545,020 gallons (2,063,125 liters) of oils and lubricants, and 3,000 gallons (11,356 liters) of diesel fuel for
the two onshore substations and/or converter stations (one per POI) within the water quality
geographic analysis area (Table 3.4.2-4). Atlantic Shores would develop and implement an SPCC Plan and
OSRP to minimize impacts on water quality (prepared in accordance with applicable regulations such as
NJDEP Site Remediation Reform Act, Linear Construction Technical Guidance, and Spill Compensation
and Control Act) (WAT-03, Appendix G, Table G-1). In addition, all wastes generated onshore would
comply with applicable federal regulations, including the Resource Conservation and Recovery Act and
the U.S. Department of Transportation Hazardous Material regulations. Therefore, BOEM anticipates the
Proposed Action alone would result in negligible, short-term, and long-term impacts on water quality as
a result of releases from heavy equipment during construction and other cable installation activities.
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Table 3.4.2-4. List of potential chemical products used for onshore substations and converter
stations.

Approximate Quantity per Onshore
Substation and/or Converter

Station
Component Description Gallons Liters
Diesel fuel storage Diesel fuel 1,500 5,678
Diesel engines Internal motor lubrication 10 38
Main power transformers, | Biodegradable dielectric insulating fluid, 162,500 615,129
earthing transformers mineral oil, or synthetic ester oil
Reactors Biodegradable dielectric insulating fluid, 110,000 416,395
mineral oil, or synthetic ester oil
UPS batteries Electrolyte inside lead/acid batteries or 400 1,514
valve-regulated lead acid battery
Diesel engine cooling Water/glycol 25 95
Equipment cooling system | Water/glycol 1,250 4,732

Atlantic Shores would use a new onshore O&M facility in Atlantic City, New Jersey, sited on a parcel that
was previously used for vessel docking and other port activities. The O&M facility would include offices,
control rooms, warehouses, workshop space, and potentially an associated parking structure. The O&M
facility may utilize the parking lot on South California Avenue at the Atlantic Landfall Site or other
existing surface lots in Atlantic City supported by shuttles to and from the O&M facility. Construction
and operation of the O&M facility could result in accidental fuel spills or sedimentation that could cause
impacts on water quality. Construction would be separately reviewed and authorized by USACE and
local authorities, as needed. Atlantic Shores would ensure that any action that would affect surface
waters, including those listed as impaired under Section 303(d), would not result in exceedances of
water quality standards, and would comply with any existing total maximum daily load requirements for
any waters designated as impaired under CWA Section 303(d). BOEM anticipates negligible impacts on
water quality in the event of a potential release at the facility because the terms and conditions of
permits for construction and any in-water work would require measures to avoid and minimize
sedimentation, turbidity, and accidental release impacts on surface waters.

Anchoring: There would be increased vessel anchoring during the construction and installation, O&M,
and decommissioning of offshore components of the Proposed Action. Anchoring would cause increased
turbidity levels from the positioning of anchors and anchor chain contact with the seafloor. Impacts on
water quality from the Proposed Action alone due to anchoring would be localized, short term, and
minor during construction and decommissioning. Anchoring during operation would decrease due to
fewer vessels required during operation, resulting in reduced impacts. Atlantic Shores has not yet
selected the specific vessels that would carry out construction activities. Because the number of vessels
and the number of vessel trips depend on the specific vessels used, estimates were generated using
sample vessels and preliminary Project plans. Currently, maximum estimates for the total number of
vessels required for any single offshore construction activity range from 2 vessels for scour protection
installation to up to 16 vessels for OSS installation. For export cable installation, it is estimated that up to
6 vessels could be operating at once. In the unlikely event that all Project 1 and Project 2 construction
activities were to occur simultaneously, a total of 51 vessels could be present at any one time (COP
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Volume I, Section 7.6.2.1; Atlantic Shores 2024). The number of vessels is anticipated to result in
714 acres (289 hectares) of impact from anchoring (Appendix D, Table D.A2-2). Atlantic Shores has
proposed to use anchor midline buoys on anchored construction vessels, where feasible, to minimize
disturbance to the seafloor and sediments (WAT-01, Appendix G, Table G-1).

Cable emplacement and maintenance: The installation of interarray cables and offshore export cables
would include site preparation activities (e.g., sandwave clearance, boulder removal) and cable
installation via jet plow, mechanical plow, or mechanical trenching, which can cause temporary
increases in turbidity and sediment resuspension. Other projects using similar installation methods (e.g.,
jet plowing, pile driving) have been characterized as having minor impacts on water quality due to the
short-term and localized nature of the disturbance (Latham et al. 2017). Additionally, Atlantic Shores
proposes to use dynamically positioned vessels and jet plow embedment to the maximum extent
practicable to minimize sediment disturbance and alteration during cable laying process (WAT-02,
Appendix G, Table G-1).

Based on the Sediment Transport Modeling results, suspended sediment concentrations resulting from
cable installation, HDD activities, and sandwave clearing are predicted to remain close to the route
centerline or HDD pit, be constrained to the bottom of the water column, and occur for durations of less
than 24 hours (COP Volume Il, Appendix 1l-J3; Atlantic Shores 2024). Simulations of possible interarray
cable or offshore export cable installation methods using jet trenching installation or mechanical
trenching installation predicted above-ambient TSS of 210 mg/L stayed relatively close to the route
centerline. According to Balthis et al. (2009), 10 mg/L is considered within the range of ambient TSS
concentrations in the Mid-Atlantic Bight. TSS concentrations of 210 mg/L traveled a maximum distance
of approximately 1.8 miles (2.9 kilometers), 1.6 miles (2.6 kilometers), and 1.1 miles (1.7 kilometers) for
installation of interarray cables, Monmouth ECC cables, and Atlantic ECC cables, respectively. The use of
an excavator without a cofferdam was assumed and sediment was assumed to be introduced at the
surface for the landfall approaches. Results showed a maximum distance for the predicted above-
ambient TSS concentrations =10 mg/L to be approximately 2.1 miles (3.3 kilometers) and 1.2 miles

(1.9 kilometers) for the Monmouth and Atlantic HDD pits, respectively (COP Volume Il, Section 3.2.2.1;
Atlantic Shores 2024). The Atlantic ECC and interarray cable model scenarios showed above-ambient TSS
concentrations significantly dissipated within 2 to 4 hours and fully dissipated in 6 or less hours.
Above-ambient TSS concentrations substantially dissipated within 2 to 6 hours but required up to

13 hours to fully dissipate for the Monmouth ECC model scenarios. The landfall approach scenarios
results showed that tails of sediment plumes, with concentrations of 210 mg/L, were transported away
from the source and were brief, while concentrations around the HDD pits dissipated within 11 hours for
the Atlantic HDD pit and 12 hours for the Monmouth HDD pit (COP Volume Il, Section 3.2.2.1; Atlantic
Shores 2024). Above-ambient TSS concentrations stemming from sandwave clearance activities were
also predicted to be short lived and remain relatively close to the route centerline. The maximum
distances for the predicted above-ambient TSS concentrations of 210 mg/L and 100 mg/L were
approximately 2.0 miles (3.2 kilometers) and 1.3 miles (2.1 kilometers), respectively. The models
showed that above-ambient TSS concentrations were projected to considerably dissipate within 4 to

6 hours and fully dissipate in less than 12 hours for most areas (COP Volume I, Section 3.2.2.1; Atlantic
Shores 2024). These modeling results are similar to modeling predictions conducted for similar projects
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in similar conditions (COP Volume Il, Section 3.2.2.1; Atlantic Shores 2024). Based on Elliot et al. (2017),
actual suspended sediment concentrations and transport during installation may be even lower.
Environmental monitoring surveys conducted during installation of the Block Island Wind Farm
submarine cable found that suspended sediment levels during jet plow installation were measured to be
up to 100 times lower than those predicted by the modeling (COP Volume I, Section 3.2.2.1; Atlantic
Shores 2024).

Atlantic Shores would select cable installation techniques (e.g., jet plow embedment) that minimize
sediment suspension to the maximum extent practicable (WAT-02; Appendix G, Table G-1). Atlantic
Shores would also use anchor midline buoys (WAT-01) and dynamically positioned vessels to the extent
practicable (WAT-02) to minimize seafloor disturbance (Appendix G, Table G-1). Sediments disturbed
during construction activities are not expected to contain contaminants considering sediments are
predominantly sandy and known sources of anthropogenic contaminants such as ocean disposal sites
would be avoided.

Discharges/intakes: Contaminants in the coastal and marine environments are generally from point and
nonpoint sources from both onshore and offshore human activities. Numerous permitted point source
surface water discharges are located along the coast in the geographic analysis area. These discharges
include petroleum product cleanup site, sewage, and industrial or commercial facilities outfalls (NJDEP
2019d). None of these discharges are located within either of the proposed ECCs or the WTA, These
discharges are regulated by effluent standards, and related water pollution is mitigated through the
dilution and mixing that takes place in the receiving streams, bays, and ocean (NJDEP 2015b).

During construction of the Proposed Action, vessel traffic would increase in and around the WTA,
leading to potential discharges of uncontaminated water and treated liquid wastes. Tables 7.0-1 through
7.0-3 in COP Volume I list the types of wastes that could potentially be produced by the Proposed Action
(Atlantic Shores 2024). The Project’s solid and liquid wastes would be treated, released, stored, or
disposed of in accordance with applicable federal, state, and local regulations. Vessels may discharge
some liquid wastes such as domestic wastewater, uncontaminated bilge water and ballast water,
treated deck drainage and sumps, and uncontaminated fresh or seawater from vessel air conditioning.
Waste—such as sewage, solid waste, or chemicals, solvents, oils, and greases from equipment, vessels,
or facilities—would be stored and properly disposed of onshore or incinerated offshore. All vessels for
the Project would comply with USCG waste and ballast water management regulations and oil and
hazardous material pollution prevention regulations, in addition to other regulations. Project vessels
covered under the NPDES Vessel General Permit (VGP) are also subject to effluent limits contained in
Section 2 of the VGP. Atlantic Shores would also require offshore contractors to participate in a marine
trash and debris prevention training program. With implementation of these mitigation measures and
the regulatory requirements described herein, the short-term impact of routine vessel discharge is
expected to be minor.

The WTGs and OSSs are generally self-contained and do not generate discharges under normal
operating conditions. In the event of a spill related to an allision or other unexpected or low-probability
event, impacts on water quality from discharges from the WTGs or OSSs during operation would be
short term.
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Any onshore waste that could likely cause environmental harm would be stored in containers situated in
designated, secure, and bermed locations away from depressions and drainage lines that carry surface
water until collected by the selected waste contractor. Spill kits would be provided at all locations where
hazardous materials are held to control foreseeable spills, and protocols would be in place to minimize
the chance of such spills (see COP, Volume |, Section 1.5.3.2; Atlantic Shores 2024). Waste required to
be removed for use away from storage areas would be kept in portable bunds (temporary spill berms),
and waste oils would be recycled where appropriate. BMPs would be utilized to adequately contain
excavated soils and sediments during onshore construction. Disturbed soil areas would be stabilized to
avoid potential sedimentation and runoff into waterbodies or wetlands. See Appendix G, for proposed
environmental protection measures that would be adhered to during construction of onshore
components.

Overall, the impacts on water quality from the Proposed Action alone would be short term and minor
during construction and, to a lesser degree, during decommissioning. During operations, the number of
vessels in use would decrease even more, resulting in fewer impacts.

Land disturbance: Construction and installation of onshore components (e.g., substations, cable
installation) would disturb ground and lead to unvegetated or otherwise unstable soils. Precipitation
events could potentially mobilize the soils into nearby surface waters, leading to potential erosion and
sedimentation effects and subsequent increased turbidity. Two onshore interconnection cables (one per
POI) would be installed underground primarily along existing roadways, bike paths, and utility ROWs
from both the Monmouth and Atlantic Landfall Site(s) to their respective onshore substations. The
Cardiff Onshore Interconnection Cable Route would be approximately 12.4 to 22.6 miles (20 to

36.4 kilometers), and the Larrabee Onshore Interconnection Cable Route would be approximately 9.8 to
23 miles (15.8 to 37 kilometers) in length. Utilizing existing roads, paths, and ROWs would minimize
potential disturbance to onshore waterbodies and impacts on water quality. Atlantic Shores has also
proposed to use trenchless technologies to install onshore cables in certain areas to avoid impacts on
wetlands and water quality (WAT-08, Appendix G, Table G-1). These trenchless techniques would be
used to install onshore cables under wetlands and waterbodies, minimizing soil disturbance in these
sensitive areas. Atlantic Shores would implement appropriate BMPs such as silt fence, filter socks, inlet
protection, dust abatement, and other approved BMPs in accordance with the approved Soil Erosion
and Sediment Control Plan to properly contain excavated soils and sediments and stabilize disturbed
land areas, to avoid erosion and sediment runoff into waterbodies and impacts on water quality (WAT-
09, Appendix G, Table G-1). Additionally, the Project would be constructed in accordance with an
approved New Jersey Division of Land Resource Protection Stormwater Management Control Plan (New
Jersey Pollutant Discharge Elimination System [NJPDES] and SWPPP) and County Soil Conservation
District BMPs to avoid and minimize Project-related water quality impacts on nearby aquatic habitats
(WAT-09, WAT-11, Appendix G, Table G-1). The installation of onshore cables may require dewatering
activities and road openings during construction. Atlantic Shores is aware of NJDEP water allocation
requirements and would abide by all federal, state, and local laws related to ground and surface water
quality standards by obtaining all applicable permits. Temporarily disturbed areas would be restored
(i.e., reseeding or repaving) in accordance with an approved Soil Erosion and Sediment Control Plan and
SWPPP within the Onshore Project area. Construction would lead to an increased potential for water
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quality impacts resulting from accidental fuel spills or sedimentation in waterbodies. The incremental
increases in land disturbance from the Proposed Action would be small, and mitigation measures, such
as the use of an SPCC Plan, Erosion and Sedimentation Control Plan, and SWPPP, would be
implemented. As such, impacts from the Proposed Action alone on water quality from land disturbance
would be short term and negligible to minor.

Port utilization: During construction the port facilities of Paulsboro Marine Terminal and the Repauno
Port and Rail Terminal in New Jersey, the Portsmouth Marine Terminal in Virginia, and the Port of
Corpus Christi in Texas would be used for construction staging of activities associated with the Project.
The State of New Jersey is building a new offshore wind port in Salem County, approximately 7.5 miles
(12.1 kilometers) southwest of Salem. The port is expected to be complete in late 2024 (New Jersey
Wind Port 2021). The Virginia Department of Mines Minerals and Energy commissioned a study that was
published in 2015 that evaluated ports in Virginia based on their readiness to supply offshore wind
construction activities. The Portsmouth Marine Terminal was identified as having a high level of
readiness to support offshore wind activities; however, the State of Virginia plans to upgrade this port to
make it even more suitable for offshore wind manufacturing, handling, and transportation (Appendix D,
Table D-8). The impacts on water quality could include accidental fuel spills or sedimentation during port
use. The incremental increases in vessel traffic at the ports would be small; multiple authorities regulate
water quality impacts from these operations (BOEM 2019). Therefore, the impacts of the Proposed
Action alone on water quality from port utilization would be localized, short term, and negligible.

Presence of structures: Existing stationary facilities that present allision risks are limited in the open
waters of the geographic analysis area. Dock facilities and other structures are concentrated along the
coastline. The Proposed Action would add up to 200 WTGs, 10 0OSSs, 1 permanent met tower,

4 temporary metocean buoys and related Project elements, which would increase seabed disturbance
and potential water quality impacts. As described in Section 3.4.2.3, results from a recent BOEM (2021)
hydrodynamic model of four different WTG build-out scenarios of the offshore Rhode Island and
Massachusetts lease areas found that offshore wind projects have the potential to alter local and
regional physical oceanic processes (e.g., currents, temperature stratification) via their influence on
currents from WTG foundations and by extracting energy from the wind. Similarly, as described in
Section 3.4.2.3, the presence of WTGs during an extreme weather event can affect oceanic processes
(Chen et al. 2016). The presence of WTGs also has the potential to alter the spatial distribution and
aggregation of Chlorophyll-a and dissolved inorganic nutrients in coastal waters. A recent study was
conducted at 38 offshore wind farms in Europe and China with regards to offshore wind structures and
Chlorophyll-a (Lu et al. 2022). The study found that offshore wind farms have the potential to alter the
spatial distribution and aggregation of Chlorophyll-a. The study also concluded that for 10 of the 38
offshore wind farms studied, no significant trends in spatial distribution patterns of Chlorophyll-a were
found after construction. The effects from offshore wind farms to Chlorophyl-a seems to be situationally
dependent.

Two onshore substations or converter stations (one per POI) and one O&M facility are proposed for the
Project. Onshore facilities locations would be in previously disturbed and developed areas away from
surface waters and water supplies to minimize soil disturbance and risk of sediment deposition in
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nearby water resources. Atlantic Shores also proposes to use specialized cable installation technologies
(e.g., trenchless technologies) in some areas to minimize environmental impacts. For example, HDD
would be used to complete export cable landfall (i.e., offshore-to-onshore transition), which would
minimize the amount of sediment and soil disturbance at the landfall sites, both offshore and onshore
(WAT-04; Appendix G, Table G-1). Atlantic Shores would also use trenchless techniques (e.g., pipe
jacking, jack-and-bore, and HDD) to install the onshore interconnection cables under wetlands,
waterbodies, or roadways, which would minimize soil disturbances at these locations (WAT-08;
Appendix G, Table G-1). See Figures 3.2-4 and 3.2-5 in Section 3.2.1.2 of COP Volume Il for a depiction of
the proposed routes of the onshore interconnection cables (Atlantic Shores 2024).

Impacts on water quality could result primarily from sedimentation due to ground disturbance and
contamination due to accidental releases from heavy equipment during construction. Atlantic Shores
would implement erosion and sedimentation BMPs and an SPCC Plan during the construction period in
order to minimize potential impacts on onshore water resources. The proposed Project’s contribution to
impacts on water quality due to the presence of onshore structures would be additive with the impacts
of all structures, including those of offshore wind activities, that occur within the water quality
geographic analysis area and that would remain in place during the life of the proposed Project. The
impacts from the Proposed Action alone on water quality due to the presence of onshore structures
would be negligible during construction, decommissioning, and operations.

As previously mentioned, offshore aquifers containing brackish water are known to occur along the OCS
of the Atlantic Ocean where wind development is taking place. Although these aquifers underlie areas
where WTGs and OSSs would be installed, construction is not expected to reach depths that would
impact the aquifers within the Project area. Due to the difference between the depth of the aquifers
near the Project area and the possible foundation penetration depths, impacts on offshore aquifers are
not anticipated.

The proposed Project’s contribution to impacts on water quality due to the presence of structures
would be additive with the impacts of all structures, including those of offshore wind activities, that
occur within the water quality geographic analysis area and that would remain in place during the life of
the proposed Project. These disturbances would be localized but, depending on the hydrologic
conditions, have the potential to affect water quality through altering mixing patterns and the formation
of sediment plumes. Scour protection may be necessary at the base of constructed WTG and OSS
foundations to protect them from sediment transport or erosion caused by water currents. The need for
and selected types of scour protection would be determined by the final design of the foundations and
through ongoing agency consultation as part of state and federal permitting processes. The addition of
scour protection would further minimize effects on local sediment transport. Foundations and scour
protection may be removed during decommissioning or left in place to serve as artificial reefs, pending
future environmental assessments. The removal of scour protection would have similar impacts on
water quality as construction activities. The impacts from the Proposed Action alone on water quality
due to the presence of structures would be negligible during construction, decommissioning, and
operations. In addition, as described in Section 3.4.2.3, the exposure of offshore wind structures to the
marine environment can result in emissions of metals and organic compounds from corrosion protection
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systems. However, the current understanding of chemical emissions for offshore wind structures is that
emissions appear to be low, suggesting a low environmental impact (Kirchgeorg et al. 2018). The
contributions of the Proposed Action to the cumulative structure placement impacts on water quality
from ongoing and planned activities would likely be constant over the lifespans of the reasonably
foreseeable activities.

Impacts of the Connected Action

As described in Chapter 2, Alternatives, bulkhead repair or replacement and maintenance dredging
activities have been proposed as a connected action under NEPA, per 40 CFR 1501.9(e)(1). The existing
bulkhead consists of multiple sections that are made from steel sheet piles, timbers, and concrete. It is
missing sections, making it unstable and increasing the potential for erosion. Repair and/or replacement
of the existing bulkhead would take place in order to stabilize the shoreline and prevent additional
erosion. This activity would be necessary regardless of whether the Proposed Action is implemented.
Independently of the Proposed Action, Atlantic Shores is pursuing a USACE Nationwide Permit 13 to
install an approximately 541-foot (165-meter) bulkhead composed of corrugated steel sheet pile. The
proposed design for new shoreline structures consisting of three floating docks, 9.0 feet (2.7 meters)
wide and extending 92.7 feet (28.3 meters) from the shoreline. Each floating dock will be equipped with
a 37.0-foot (11.3-meter) gangway and stabilized by two 4.0-foot (1.2-meter) diameter steel piles. This
dock area will also include 16 dolphin structures each with seven 1.0-foot (0.3-meter) timber clusters.
Impact pile driving may be required for installing each of the six 4.0-foot (1.2-meter) steel piles and 112
1.0-foot (0.3-meter) timber piles. The final design and scope of proposed activities, including
dimensions, areas, volumes, construction methodologies, mitigation measures, and other details are
subject to change following ongoing design work and permit review and approval. Final details will be
included in the approved permit. Additionally, the City of Atlantic City obtained a USACE approval
(CENAP-OPR-2021-00573-95) and a NJDEP Dredge Permit (No. 0102.20.0001.1 LUP 210001) to perform
10-year maintenance dredging of 13 city waterways, including the area associated with the proposed
O&M facility. Dredging would reestablish a water depth of 15 feet (4.6 meters) below the plane of MLW
plus 1.0 foot (0.3 meter) of allowable overdredge and 4:1 slide slopes within the site. Maintenance
dredging activities would serve to maintain safe navigational depths for transiting vessels by re-
establishing in-water depths consistent with depths historically maintained in collaboration with
dredging activities of adjacent harbors and waterways. These activities would be implemented
independently from the Proposed Action.

BOEM expects the connected action to affect water quality through the accidental releases,
discharges/intakes, and land disturbance IPFs.

Accidental releases: Accidental releases of fuel, fluids, or hazardous materials could occur during staging
and construction of the new bulkhead and during dredging activities. NJDEP would develop and
implement a SWPPP or SPCC Plan to manage accidental spills or releases of oil, fuel, or hazardous
materials during construction of the new bulkhead and dredging activities, which would include
measures related to the potential release of materials to Clam Creek. As previously mentioned, the City
of Atlantic City obtained approval of a USACE Individual Permit and a NJDEP Dredge Permit to perform
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maintenance dredging, inclusive of the area associated with the proposed O&M facility. BOEM
anticipates the connected action would result in negligible, short-term impacts on water quality as
a result of releases from heavy equipment, dredging, and other in-water work during construction.

Discharges/intakes: Sediment resuspension during dredging and installation of the bulkhead and piles
would also result in release of sediment contaminants to the water column. The release of contaminants
would be minimized by BMPs during dredging to minimize sediment resuspension. The dredged material
would be removed and disposed of at Dredged Hole #86, a subaqueous borrow pit restoration site, in
Beach Thorofare in Atlantic City, New Jersey, and in accordance with Department of the Army Permit
Number NAP-2020-00059-95. The total suspended sediments and associated contaminant
concentrations generated by the in-water activities would be temporary and would result in minor
short-term impacts on water quality.

Localized increases in TSS resulting in localized turbidity would be expected during dredging and during
installation of the bulkhead and piles. Dredging would be accomplished via hydraulic cutterhead dredge
with pipeline or mechanical dredge. The hydraulic cutterhead dredge would be the primary dredge
method, with the mechanical dredge utilized to access small marina, canal, or lagoon areas. Pile driving
typically results in minimal increases in TSS and would not result in significant impacts on water quality.
Turbidity associated with these activities would be minimal and temporary in nature and would result in
localized, short-term, and minor impacts on water quality, as resuspended sediments would dissipate
relatively quickly with the tidal currents.

Land disturbance: Connected action—related construction would disturb the ground, which can lead to
unstable soils and sedimentation that could reach nearby surface waters, causing turbidity. However,
the area where the connected action would take place is already heavily disturbed with concrete debris
and impervious surfaces, and little actual soil disturbance is anticipated. A SWPPP would be developed
and implemented and the appropriate NPDES permit obtained to avoid and minimize water quality
impacts during construction. Any impact on water quality from land disturbance is anticipated to be
temporary, lasting only the duration of construction. Therefore, due to the nature of the location and
conditions of the site where the connected action activities would occur, BOEM anticipates negligible
impacts on water quality.

Cumulative Impacts of Alternative B — Proposed Action

The cumulative impact analysis of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned activities and the connected action. Ongoing and planned
non-offshore wind activities related to onshore development, terrestrial runoff and discharges, marine
transportation-related discharges, dredging and port improvement projects, commercial fishing, military
use, submarine cables and pipelines, atmospheric deposition, and climate change would contribute to
impacts on water quality through the primary IPFs of accidental releases, anchoring, cable emplacement
and maintenance, port utilization, discharges, and land disturbance. The construction, O&M, and
decommissioning of both onshore and offshore infrastructure for offshore wind activities in the
geographic analysis area would also contribute to the primary IPFs of accidental releases, anchoring,
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cable emplacement and maintenance, port utilization, discharges, presence of structures, and land
disturbance. However, given the low probability of accidental releases, the temporary impacts of
suspended sediment, and the regulatory and permitting requirements to avoid and minimize impacts on
water quality (e.g., NPDES permits; Vessel General Permit; Oil Spill Response Plan; Spill Prevention,
Control, and Countermeasure Plan), adverse impacts on water quality would be minimized. Construction
and operations related to the connected action would include accidental releases, discharges, and
runoff impacts related to land disturbance.

Accidental releases: The contribution of the Proposed Action to the cumulative accidental release
impacts on water quality would likely be short term but noticeable due to the low risk and localized
nature of the most likely spills, and the use of an OSRP for the Project. These impacts would occur
primarily during construction but also during operation and decommissioning, to a lesser degree. In the
unlikely event that an allision or collision involving Project vessels or components resulted in an oil or
chemical spill, it would be expected that a small spill would have minor, short-term impacts, while

a larger spill would have potentially increased impacts for a longer duration. Given the low probability of
these spills occurring, BOEM does not expect ongoing and planned activities, including the Proposed
Action, to appreciably contribute to impacts on water quality resulting from oil and chemical spills.

Anchoring: The contribution of the Proposed Action to the cumulative anchoring impacts on water
quality from ongoing and planned activities is anticipated to be localized, short term, and noticeable,
primarily during construction and decommissioning.

Cable emplacement and maintenance: The contribution from the Proposed Action to increased
sediment concentration and turbidity would be additive with the impact(s) of all other cable installation
activities, including offshore wind activities, that occur within the water quality geographic analysis area
and that would have overlapping timeframes during which sediment is suspended.

Discharges/intakes: Impacts on water quality from the Proposed Action due to discharges would be
additive with the impact(s) of any and all discharges, including those of offshore wind activities, that
occur within the water quality geographic analysis area during the same timeframe. Vessel traffic (e.g.,
fisheries use, recreational use, shipping activities, military uses) in the region would overlap with vessel
routes and port cities expected to be used for the Proposed Action, and vessel traffic would increase
under the Proposed Action. Discharge events would mostly be staggered over time and localized, and all
vessels would be required to comply with regulatory requirements related to prevention and control of
discharges, accidental spills, and nonindigenous species administered by USEPA, USACE, USCG, and
BSEE. Therefore, BOEM expects that the contribution of the Proposed Action to the cumulative
discharge impacts on water quality would likely be short term, localized, and noticeable, primarily during
construction and to a lesser extent during O&M and decommissioning.

Land disturbance: The contribution of the Proposed Action to the cumulative land disturbance impacts
on water quality would likely be localized, short term, and negligible due to the low likelihood that
construction of onshore components would overlap in time or space, and the minimal amount of
expected erosion into nearby waterbodies.
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Overall, the Proposed Action could contribute a detectable increment to the cumulative accidental
release (in the event of a large-volume catastrophic release) and cable emplacement impacts (turbidity)
on water quality.

Port utilization: In context of reasonably foreseeable environmental trends and due to the need for
minimal port modifications or expansions (except for construction of the New Jersey Wind Port) and the
small increase in ship traffic, the contribution of the Proposed Action to the cumulative port utilization
impact on water quality from ongoing and planned activities during the construction and installation of
onshore components would likely be localized, short term, and noticeable.

Presence of structures: The proposed Project’s contribution to impacts on water quality due to the
presence of structures would be additive with the impacts of all structures, including those of offshore
wind activities, that occur within the water quality geographic analysis area and that would remain in
place during the life of the proposed Project. In the water quality geographic analysis area, ongoing and
planned offshore wind activities including the Proposed Action would result in 693 acres (281 hectares)
of impact from installation of foundations and scour protection and 1,484 acres (601 hectares) of impact
from hard protection for offshore cables and interarray cables (Appendix D, Table D.A2-2). These
disturbances would be localized but, depending on the hydrologic conditions, have the potential to
affect water quality through altering mixing patterns and the formation of sediment plumes. Scour
protection may be necessary at the base of constructed WTG and OSS foundations to protect them from
sediment transport or erosion caused by water currents. The need for and selected types of scour
protection would be determined by the final design of the foundations and ongoing agency consultation
as part of the state and federal permitting processes. The addition of scour protection would further
minimize effects on local sediment transport. Foundations and scour protection may be removed during
decommissioning or left in place to serve as artificial reefs, pending future environmental assessments.
The removal of scour protection would have similar impacts on water quality as construction activities.
The impacts from the Proposed Action alone on water quality due to the presence of structures would
be negligible to minor during construction, decommissioning, and operations. In addition, as described
in Section 3.4.2.3, the exposure of offshore wind structures to the marine environment can result in
emissions of metals and organic compounds from corrosion protection systems. However, the current
understanding of chemical emissions for offshore wind structures is that emissions appear to be low,
suggesting a low environmental impact (Kirchgeorg et al. 2018).

Conclusions

Impacts of Alternative B — Proposed Action. BOEM anticipates the impacts on water quality resulting
from the Proposed Action would be minor to moderate. Impacts from routine activities including
sediment resuspension during construction and decommissioning, both from regular cable laying and
from prelaying; dredging; vessel discharges; sediment contamination; discharges from the WTGs or OSSs
during operation; sediment plumes due to scour; and erosion and sedimentation from onshore
construction, would be negligible to minor. Impacts from non-routine activities, such as accidental
releases, would be minor from small spills. While a larger spill could have moderate impacts on water
quality, the likelihood of a spill this size is very low. The impacts associated with the Proposed Action are
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likely to be temporary or small in proportion to the geographic analysis area and the resource would
recover completely after decommissioning.

BOEM anticipates negligible to minor water quality impacts for the connected action due to the nature
of the location and conditions of the site, and the required dredging, water quality permits, and
regulatory requirements for protection of water quality.

Cumulative Impacts of Alternative B — Proposed Action. The cumulative impacts of the Proposed Action
considered the impacts of the Proposed Action in combination with other ongoing and planned
activities, including offshore wind activities, and the connected action at the Inlet Marina in Atlantic City,
New Jersey. BOEM anticipates that the cumulative impacts on water quality in the geographic analysis
area would be moderate. The incremental impacts contributed by the Proposed Action to the
cumulative impacts on water quality would be detectable should a large-volume, catastrophic release
occur. Considering all the IPFs together, BOEM anticipates that the contribution of the Proposed Action
to these impacts from ongoing and planned activities would be minor. The main drivers for this impact
rating are the temporary, localized effects from increased turbidity and sedimentation due to anchoring
and cable emplacement during construction, and alteration of water currents and increased
sedimentation during operations due to the presence of structures. BOEM has considered the possibility
of a moderate impact resulting from accidental releases; this level of impact could occur if there was

a large-volume, catastrophic release. While it is an impact that should be considered, it is unlikely to
occur. The Proposed Action would contribute to the overall minor to moderate impact rating because of
increased turbidity and sedimentation due to anchoring and cable emplacement during construction,
and alteration of water currents and increased sedimentation during operation due to the presence of
structures.

3.4.2.6 Impacts of Alternatives C, D, E, and F on Water Quality

Impacts of Alternatives C, D, E, and F. The impacts resulting from individual IPFs under all of the action
alternatives would be either the same or less than those described under the Proposed Action due to
the same (Alternative F [Foundation Structures]) or potentially reduced (Alternatives C [Habitat Impact
Minimization/Fisheries Habitat Impact Minimization], D [No Surface Occupancy at Select Locations to
Reduce Visual Impacts], and E [Wind Turbine Layout Modification to Establish a Setback Between
Atlantic Shores South and Ocean Wind 1]) number of WTGs, OSSs, and interarray/export cables in the
WTA. While the reduced number of structures may slightly reduce localized water quality impacts during
construction and installation, operations, and decommissioning, the difference in impacts compared to
the Proposed Action would not be substantially different. Therefore, BOEM does not anticipate that
impacts from any of the action alternatives would be substantially different from those described under
the Proposed Action.

Cumulative Impacts of Alternatives C, D, E, and F. The cumulative impacts on water quality would be
the same or less than those described under the Proposed Action. The incremental impacts contributed
by Alternatives C, D, E, and F to the cumulative impacts on water quality would not be significantly
different from those described under the Proposed Action. As described for the Proposed Action,
Atlantic Shores’ existing commitments to mitigation measures and BOEM’s potential additional
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mitigation measures could further reduce impacts from the action alternatives but would not change
the impact ratings.

Conclusions

Impacts of Alternatives C, D, E, and F. As discussed in the above sections, the expected minor to
moderate impacts associated with the Proposed Action alone would not change substantially under
Alternatives C, D, E, and F. The same construction, 0O&M, and decommissioning activities would still
occur, albeit at differing scales in some cases. Alternatives C, D, and E may result in slightly less, but not
materially different, minor to moderate impacts on water quality due to a reduced number of offshore
structures that would need to be constructed and maintained. Alternative F would have similar minor to
moderate impacts on water quality due to the same number of proposed structures as the Proposed
Action. Therefore, the overall minor to moderate impacts would be the same across all action
alternatives due to the same or fewer structures that would be constructed and maintained.

Cumulative Impacts of Alternatives C, D, E, and F. The incremental impacts contributed by Alternatives
C, D, E, and F to the cumulative impacts on water quality would be similar to the Proposed Action
because the majority of the water quality impacts within the geographic analysis area would come from
other planned offshore wind development, which does not change between alternatives. However, the
differences in impacts among action alternatives would still apply when considered alongside the
impacts of other ongoing and future activities. Therefore, cumulative impacts on water quality would be
about the same or less under Alternative F, and slightly lower but not materially different under
Alternatives C, D, and E. The cumulative impacts resulting from individual IPFs associated with any
action alternative would range from minor to moderate due to the same or fewer structures that would
be constructed and maintained during the Project.

3.4.2.7 Proposed Mitigation Measures
No measures to mitigate impacts on water quality have been proposed for analysis.
3.4.2.8 Comparison of Alternatives

Construction of any of the action alternatives would have the same minor impacts on water quality as
described under the Proposed Action. Alternative C would result in slightly less effects on water quality
due to the potential removal of up to 29 WTGs, 1 0SS, and associated interarray cables to avoid and
minimize impacts on sensitive habitats. Alternative D would include an alteration in the layout and
number of WTGs to reduce visual impacts. Alternative D1 would remove up to 21 WTGs sited within

12 miles (19.3 kilometers) of the shore, Alternative D2 would remove up to 31 WTGs sited within

12.75 miles (20.5 kilometers) of the shore, and Alternative D3 would remove up to 6 WTGs sited within
10.8 miles (17.4 kilometers) of the shore. These subalternatives would all result in slightly less impacts
on water quality than the Proposed Action. Alternative E would result in slightly less impacts on water
quality due to the potential exclusion or micrositing of up to 5 WTGs. The Alternative F options would
result in the same or less impacts on water quality due to potentially minimizing the amount of seabed
disturbance during construction of offshore structures.
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3.4.2.9 Summary of Impacts of the Preferred Alternative

The Preferred Alternative is a combination of the Proposed Action and Alternatives C4, D3, and E, as well
as two agency-proposed mitigation measures, as described in Section 2.1.7. Under the Preferred
Alternative, 29 WTGs, 1 0SS, and their associated interarray cables would be microsited outside of the
1,000-foot (305-meter) buffer of the sand ridge and swale features within AOC 1 (Lobster Hole) and AOC
2 (NMFS-identified sand ridge complex); WTGs in Project 1 would be restricted to a maximum hub
height of 522 feet (159 meters) AMSL and a maximum blade tip height of 932 feet (284 meters); 2 WTGs
would be removed and 1 WTG would be microsited to establish a 0.81-nautical mile (1,500-meter)
setback between WTGs in the Atlantic Shores South Lease Area and WTGs in the Ocean Wind 1 Lease
Area; and no permanent structures would be placed in a way that narrows any linear rows and columns
to fewer than 0.6 nautical miles (1.1 kilometers) by 1.0 nautical mile (1.9 kilometers) or in a layout that
eliminates two distinct lines of orientation in a grid pattern. Additionally, one WTG sited approximately
150 to 200 feet (45.8 to 61 meters) from the observed Fish Haven (Atlantic City Artificial Reef Site)
would be removed. The Preferred Alternative would include up to 195 WTGs,* up to 10 OSSs, and up to
1 permanent met tower. All permanent structures must be located in the uniform grid spacing and the
total number of permanent structures constructed (WTGs, OSSs, and met tower) would not exceed 197.

The quantities of coolants, oils and lubricants, and diesel fuel under the Preferred Alternative would be
of lesser quantities than those anticipated for the Proposed Action due to the smaller number of WTGs.
The reduced number of structures may slightly reduce localized water quality impacts during
construction and installation, operations, and decommissioning, however, the anticipated impacts under
the Preferred Alternative would not be measurably different from those anticipated under the Proposed
Action. Therefore, the impacts of the Preferred Alternative would be minor to moderate for water
quality.

BOEM anticipates that the cumulative impacts of ongoing and planned activities, including the Preferred
Alternative and connected action, would result in similar impacts as the Proposed Action: minor to
moderate.

1195 WTGs assumes that 197 total positions are available, and that a minimum of 1 OSS is constructed in each
Project, with 195 remaining positions available for WTGs. Fewer WTGs may be constructed to allow for placement
of additional OSSs and a met tower on grid.
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3.5 Biological Resources

3.5.1 Bats

This section discusses potential impacts on bats from the proposed Project, alternatives, and ongoing
and planned activities in the bat geographic analysis area. The bat geographic analysis area, as shown on
Figure 3.5.1-1, includes the United States coastline from Maine to Florida, and extends 100 miles

(161 kilometers) offshore and 5 miles (8 kilometers) inland. The geographic analysis area for bats was
established to capture most of the movement range for migratory species. The offshore limit was
established to capture the migratory movements of most species in this group, while the onshore limits
cover onshore habitats used by species that may be affected by onshore and offshore components of
the proposed Project.

3.5.1.1 Description of the Affected Environment and Future Baseline Conditions

The number of bat species in the geographic analysis area varies by state, ranging from 8 species in
Rhode Island, New Hampshire, and Maine to 17 species in Virginia and North Carolina (Rhode Island
Department of Environmental Management n.d.; Maine Department of Inland Fisheries and Wildlife
2021; New Hampshire Fish and Game n.d.; Virginia Department of Wildlife Resources 2021; North
Carolina Wildlife Resources Commission 2017). New Jersey has 8 bat species whose ranges overlap with
the onshore or offshore components of the Proposed Action (or both), as shown in Table 3.5.1-1. They
include the big brown bat (Eptesicus fuscus), eastern small-footed bat (Myotis leibii), little brown bat (M.
lucifugus), northern long-eared bat (M. septentrionalis), tricolored bat (Perimyotis subflavus), eastern
red bat (Lasiurus borealis), silver-haired bat (Lasionycteris noctivagans), and northern hoary bat
(Lasiurus cinereus). The federally endangered Indiana bat (M. sodalis) also occurs in New Jersey, but only
in northern portions of the state (USFWS 2007). Big brown bat, eastern small-footed bat, little brown
bat, northern long-eared bat, and tricolored bat are short-distance migrants that hibernate in the region
during winter (“cave-hibernating bats”) whereas eastern red bat, silver-haired bat, and northern hoary
bat are long-distance migrants that overwinter mainly in the southeastern U.S. (“migratory tree bats”).
Both groups are nocturnal insectivores that use a variety of forested and open habitats for foraging
during the summer (CWFNJ 2008).
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Figure 3.5.1-1. Bats geographic analysis area

Affected Environment and Environmental Consequences 3.5.1-2

DOI | BOEM



Table 3.5.1-1. Bats present in New Jersey and their conservation status

Common Name Scientific Name State Status® Federal Status
Cave-Hibernating Bats

Eastern small-footed bat Myotis leibii SC, PE2 -

Little brown bat Myotis lucifugus PE2 Under Review?
Northern long-eared bat Myotis septentrionalis E4 E4

Indiana bat Myotis sodalis E E

Tricolored bat Perimyotis subflavus PE? PE®

Big brown bat Eptesicus fuscus Psc? -

Migratory Tree Bats

Eastern red bat Lasiurus borealis PSC? -

Northern hoary bat Lasiurus cinereus PSC? -
Silver-haired bat Lasionycteris noctivagans PSC? --

Source: CWFNJ 2008.

LAll bats in Table 3.5.1-1 are classified as Species of Greatest Conservation Need (SGCN) in New Jersey.

2NJDEP has proposed to classify the eastern small-footed bat, little brown bat, and tricolored bat as endangered and
anticipates a decision in 2024 (NJDEP 2013, 2023; Hall, pers. comm.).

3 Currently under a USFWS discretionary status review. Results of the review may be to propose listing, make a species

a candidate for listing, provide notice of a not warranted candidate assessment, or other action as appropriate. USFWS
anticipates a decision in Fiscal Year 2024.

4USFWS elevated to endangered status, effective March 31, 2023, which gives the species automatic State Endangered species
status.

5 USFWS proposed to classify the tricolored bat as endangered on September 14, 2022, and a final determination is anticipated
in Fiscal Year 2024.

E = Endangered; PE = Proposed Endangered; PSC = Proposed Special Concern; SC = Special Concern; SGCN = Species of Greatest
Conservation Need; T = Threatened. All nine species are on NJDEP’s list of Species of Greatest Conservation Need (NJDEP 2018).

Bats are terrestrial species that spend the majority of their lives on or over land. Occasionally, tree bats
may occur offshore during spring and fall migration and under very specific conditions, such as high
temperatures and low wind; however, 80 percent or more of acoustic detections occur in August and
September (Dowling et al. 2017; Hatch et al. 2013; Pelletier et al. 2013; Stantec 2016; Normandeau
2022). In contrast to tree bats, the likelihood of detecting a Myotis species or other cave bats is
considerably less in offshore environments (Pelletier et al. 2013).

The occurrence of bats has been recorded in the offshore marine environment in the United States
(Cryan and Brown 2007; Dowling et al. 2017; Hatch et al. 2013; Pelletier et al. 2013). Bats have been
documented temporarily roosting on structures, such as lighthouses, on nearshore islands, and there is
evidence of eastern red bats migrating offshore in the Atlantic. During the spring and fall of 2009 and
2010, a mid-Atlantic bat acoustic study conducted for a total of 86 nights, found the maximum distance
bats were detected from shore was 13.6 miles (21.9 kilometers) and the mean distance was 5.2 miles
(8.4 kilometers) (Sjollema et al. 2014). Bats were detected on Maine islands up to 25.8 miles

(41.6 kilometers) from the mainland (Peterson et al. 2014). In the mid-Atlantic acoustic study, eastern
red bat represented 78 percent of all bat findings offshore, and bat activity decreased as wind increased
(Sjollema et al. 2014). Additionally, eastern red bats were detected in the mid-Atlantic up to 27.3 miles
(44 kilometers) offshore by high-definition video aerial surveys (Hatch et al. 2013). During post-
construction bat monitoring at the Coastal Virginia Offshore Wind Pilot Project (CVOW), approximately
27 miles (44 kilometers) offshore, nearly all bat detections occurred in the fall and were limited to
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eastern red bat, northern hoary bat, and silver-haired bat (Normandeau 2022). Bat activity was
negatively related to wind speed, significantly declining when winds were above 6 meters per second,
and no collisions of bats with the WTGs were observed on thermal or visible-light video cameras
(Normandeau 2022). While some uncertainty regarding the level of bat use of the OCS still remains, all
available data indicate that bat activity levels are substantially lower offshore compared to onshore. For
example, a study in the North Sea off Belgium found that bat detections were 24 times higher at
onshore locations than offshore sites (Brabant et al. 2021). During shipboard acoustic surveys conducted
at the operational BIWF in Rhode Island, 911 bat passes were detected offshore. Bats were detected
during 41 of 125 (33 percent) surveyed nights (Stantec 2018a). The average bat detection rate
(passes/detector night) was 7.3. This is a small fraction of the average bat detection rates typically
observed onshore (e.g., Johnson et al. 2011; Haddaway and McGuire 2022).

Cave-hibernating bats overwinter in regional caves, mines, and other structures (e.g., buildings) and
feed mostly on insects in terrestrial and freshwater habitats. These species generally display lower
activity in the offshore environment than the migratory tree bats (Sjollema et al. 2014), with movements
mainly during the fall months. The maximum distance Myotis bats were detected offshore in the
mid-Atlantic was 7.2 miles (11.5 kilometers) (Sjollema et al. 2014). A recent nano-tracking investigation
on Martha’s Vineyard documented little brown bat movements off the island in late August and early
September, with one individual traveling from Martha’s Vineyard to Cape Cod (Dowling et al. 2017). Big
brown bats were also recorded migrating from the island as late as October through November (Dowling
et al. 2017). These findings are supported by an acoustic study conducted on islands and buoys off the
Gulf of Maine that demonstrated the highest percentage of activity occurs during the months of July—
October (Peterson et al. 2014). Offshore acoustic bat surveys were conducted in the Lease Area (OCS-A
0499) in 2020 and 2021 (Table 3.5.1-2). During these surveys, 26 big brown bats, 5 tricolored bats, and 3
bats belonging to Myotis spp. were detected. Due to insufficient information, which otherwise would
allow for a species identification, 478 recordings were categorized into the big brown/silver bat group.
Cave-hibernating bats were likely among those categorized in this group; however, based on the
number of positively identified silver-haired bats (80) compared to the number of positively identified
big brown bats (26), big brown bats likely only proportionally account for one-third (an estimated 157
recordings) of the recordings in this group. Given the use of coastlines as migratory routes by cave-
hibernating bats is likely limited to their fall migration period, that acoustic studies indicate lower use of
the offshore environment, and that cave-hibernating bats do not habitually feed on insects over the
ocean, exposure to the proposed Project is likely low for cave-hibernating bats.

Tree bats migrate south to winter and have been recorded in the offshore environment (Hatch et al.
2013). Eastern red bats have been detected migrating from Martha’s Vineyard in late fall, with one
individual tracked as far south as Maryland. These outcomes are supported by past observations of
eastern red bats offshore and recent acoustic and survey results (Hatch et al. 2013, Peterson et al. 2014,
Sjollema et al. 2014, Normandeau 2022). During offshore acoustic bat surveys conducted in the Lease
Area (OCS-A 0499) in 2020 and 2021 (Table 3.5.1-2), eastern red bat represented the most detections
(495), followed by big brown/silver-haired bat group (478), silver-haired bat (80), northern hoary bat
(37), big brown bat (26), tricolored bat (5), and Myotis spp. (3). As mentioned above, silver-haired bats
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likely accounted for the majority of detections in the big brown/silver-haired bat group observations.

Detections occurred from July to October, with peak activity in August and September, and the latest

detection occurring on November 1. These results suggest that tree bats, particularly eastern red and

silver-haired bats, are more likely to pass through the Lease Area than cave-hibernating bats, and mostly

during the fall migration period (late summer/early fall) (COP Volume Il, Appendix lI-F4; Atlantic Shores

2024). Overall, there were 1,124 total bat detections identified to species or species group across the

180 survey nights in the Lease Area. This averages to 6.2 bat detections per detector-night, which is a

small fraction of bat passage rates typically found onshore during migration in eastern North America.

For a nearby onshore comparison, Johnson et al. (2011) found bat activity along the coast of Maryland

to average 25 passes per detector-night over the span of an entire year. During fall migration, the

number of bat passes there commonly exceeded 500 per detector-night and peaked around 1,000

(Johnson et al. 2011), compared to an average of only 6.2 bat passes per night in the Lease Area during a

similar time of year. As another comparison, a recent study farther inland, along Lake Erie, reported an

average of 155 bat passes per detector-night during the fall migration period of 2020 (Haddaway and

McGuire 2022). As such, while some individuals may take offshore routes during migration and can be

present in the Lease Area, they appear to represent a very small percentage of their species' total

population onshore.

Table 3.5.1-2. Total number of bat detections in the Lease Area (OCS-A 0499) in 2020 and 2021

Species 2020 2021
Northern hoary bat 13 24
Big brown bat 17 9
Silvered-hair bat 26 54
Big brown/Silver-haired bat 163 315
Eastern red bat 148 347
Evening bat 0 0
Tricolored bat 3 2
Little brown bat 0 0
Eastern small-footed bat 0 0
Indiana bat 0 0
Northern long-eared bat 0 0
Myotis species 1 2
Total 371 753

Source: COP Volume IlI, Appendix F4, Table 3 (Atlantic Shores, 2024).

Note: Results show the number of files vetted for each category that were recorded in the study area.

Onshore coastal areas throughout the geographic analysis area provide an assortment of habitats that

support a variety of bat species, including coastal wetlands, forested wetlands, forested uplands,

forested lowlands, barrier beaches, and bay island habitats. This includes the urbanized and residential

landscape in which the existing Cardiff and Larrabee onshore substations and proposed new substation

and/or converter station sites are located. The woodland fragments in these areas are potential non-

hibernating habitat for big brown bat, little brown bat, northern long-eared bat, eastern red bat, silver-

haired bat, and northern hoary bat. Big brown bat, little brown bat, eastern red bat, and northern hoary
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bat are the most urban-adapted and disturbance-tolerant of these species, and therefore are the most
likely to occur in the area. The disturbed and fragmented habitat around the existing Cardiff and
Larrabee onshore substations and proposed new substation and/or converter station sites does not
represent high-quality, critical, or limited habitat for any bat species, and bat abundance and diversity
there are expected to be low. Moreover, occurrences of bats in this area would be limited to the April
through October active period, as there are no known hibernacula for cave bats nearby and the area is
well north of the wintering grounds of migratory tree bats.

The northern long-eared bat is the only currently ESA-listed bat species with the potential to occur in the
Onshore or Offshore Project areas. The tricolored bat, which was proposed by the USFWS for listing as
endangered under the ESA on September 13, 2022, also has potential to occur in the Onshore and
Offshore Project areas.

There are acoustic records of northern long-eared bats in surrounding townships around the existing
Cardiff and Larrabee substations and proposed new onshore substation and/or converter station sites
(COP Volume I, Section 4.4.1.2; Atlantic Shores 2024). There are no known records of northern long-
eared bat hibernacula, roost trees, or maternity colonies in Absecon, Pleasantville City, or Wall;
however, records of roost trees, including maternity colonies, exist in Howell Township, but they are all
within the grounds of the Earle Naval Weapon Station or farther north (COP Volume I, Section 4.4.1.2;
Atlantic Shores 2024). There are no known hibernacula within the designated buffer of the Onshore
Project area and no known maternity roost trees within 150 feet (45 meters) of any planned onshore
activities (COP Volume I, Section 4.4.1.2; Atlantic Shores 2024). The nearest maternity colony to
Onshore Project structures associated with the Atlantic City Landfall to Cardiff POl route is
approximately 2.88 miles (4.64 kilometers) from the Cardiff Onshore Interconnection Cable Route. The
nearest maternity colonies to Onshore Project structures associated with the Monmouth Landfall to
Larrabee POl route are approximately 6 miles (9.66 kilometers) from the Larrabee Onshore
Interconnection Cable Route, approximately 8 miles (12.87 kilometers) from the existing Larrabee
substation (POI), and approximately 7 miles (11.27 kilometers) from the three substation and/or
converter station options. As such, northern long-eared bats are expected to be potentially present in
wooded areas near the proposed Cardiff and Larrabee onshore substation and/or converter station
sites. Occupancy modeling has suggested the occurrence of northern long-eared bats in coastal New
Jersey and coastal areas of other mid-Atlantic and northeastern states is low relative to inland areas
(USGS 2019). However, there is increasing recognition that northern long-eared bat occurrence in
low-lying coastal areas may be much greater than previously expected and that coastal areas may be
providing an important refuge from white-nose syndrome (WNS) because of their milder winter climate
(e.g., Grider et al. 2016; Dowling and O'Dell 2018; Jordan 2020; Gorman et al. 2021). Because northern
long-eared bats in coastal areas have been found to be overwintering there (Grider et al. 2016; Dowling
and O'Dell 2018; Jordan 2020; Gorman et al. 2021), their potential to occur in the vicinity of the Cardiff
and Larrabee onshore substation and/or converter station sites is year-round. Under the programmatic
Biological Opinion that assists with Section 7 consultation for this ESA-listed species, the USFWS has
determined that activities away from known roost trees and hibernacula are not likely to impact the
species (USFWS 2018). Therefore, if the Project can avoid removing trees 0.5 mile (0.8 kilometer) from
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known hibernacula, or 150 feet (46 meters) around a known roost tree from June 1 to July 31, formal
Section 7 consultation may be unnecessary (USFWS 2018). It should be noted, however, that USFWS
elevated the listing of northern long-eared bat from threatened to endangered, effective March 31,
2023, and current regulations and mitigation requirements for the species may therefore be subject to
change in the near future.

Northern long-eared bats are not likely to occur in the Offshore Project area given that none were
detected there during acoustic surveys in 2020 and 2021 (COP Volume I, Appendix II-F4; Atlantic Shores
2024) and offshore records of northern long-eared bats elsewhere in the geographic analysis area are
extremely rare (e.g., Dowling et al. 2017; Tetra Tech 2021,2022). For example, post-construction
acoustic and video monitoring of bats at the CVOW pilot project from the spring of 2021 through winter
of 2022 found no northern long-eared bats (or other Myotis species) among the 519 bats detected
(Normandeau 2022). During acoustic surveys performed in support of the South Fork Wind Farm
(SFWF), one northern long-eared bat call was detected at the southeastern edge of the SFWF and 33
calls were detected along the export cable route, which represents 3.8 percent of the 896 passes that
were able to be identified to species level (Stantec 2018b).If northern long-eared bats were to migrate
over water, movements would likely be close to the mainland. The related little brown bat has been
documented to migrate from Martha’s Vineyard to Cape Cod, and northern long-eared bats may
likewise migrate to mainland hibernacula from these islands in August through September (Dowling

et al. 2017). In addition, while in a different area, the Vineyard Wind 1 BA concluded that “it is extremely
unlikely northern long-eared bats would traverse offshore portions” of that project (BOEM 2019).
Additional, stationary acoustic detectors positioned on two WTGs within the operational BIWF in Rhode
Island did not detect any northern long-eared bat calls over a 3-year period (Stantec 2020); similarly,
acoustic detectors on WTGs in a CVOW-pilot off Virginia did not detect northern long-eared bat during a
1-year survey period (Tetra Tech 2021, Normandeau 2022). Given that there is little evidence of use of
the offshore environment by northern long-eared bat, exposure to the offshore components of the
Proposed Action is anticipated to be minimal. Consultation with USFWS pursuant to Section 7 of the ESA
concluded with the issuance of a Biological Opinion from USFWS in December 2023 (USFWS 2023). In
the Biological Opinion, USFWS concluded that the Proposed Action is not likely to adversely affect the
northern long-eared bat and the tricolored bat.

Tricolored bat habitat is very similar to habitats used by the northern long-eared bat. The occurrence of
tricolored bat in the vicinity of the Onshore Project area is predicted to be relatively low (USGS 2019).
The USFWS’ Species Status Assessment Report for the tricolored bat indicates that prior to WNS in 2000
there were several occupied hibernacula in northern New Jersey, with one estimated occupied
hibernaculum in 2019 in New Jersey (USFWS 2021). More recent surveys during the winters of 2021—
2022 and 2022-2023 in areas of historic tricolored bat presence found that five of eight surveyed
hibernacula were occupied by tricolored bats (Hall, pers. comm.). None of the hibernacula are close to
the Onshore Project area.

Although there were five detections of this species during offshore acoustic surveys conducted as part
of the proposed Project in 2020 and 2021 (COP Volume Il, Appendix 1I-F4; Atlantic Shores 2024), other
available survey data and the ecology of the species suggest there is little evidence of use of the
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offshore environment. Offshore surveys recorded several observations of bats in the nearshore portion
of the New Jersey Coast, but none were identified as tricolored bat (Geo-Marine Inc. 2010). There are
records of tricolored bat in Nantucket, Massachusetts (Dowling and O’Dell 2018), indicating that some
individuals traveled over open water to the islands, but their occurrence over the ocean is rare. During
the offshore construction of the BIWF, bats were monitored with acoustic detectors on boats; no
tricolored bats were detected among the 1,546 bat passes (Stantec 2018a). Preliminary results of the
first year of post-construction monitoring at BIWF indicated low numbers of tricolored bat calls (33 out
of 1,086 calls) (Stantec 2018a). In addition, recent data from 3 years of post-construction monitoring
around BIWF found relatively low numbers of bats present only during the fall (Stantec 2020); although
80 passes were labeled as tricolored bats, none had characteristics that were diagnostic of the species,
and these were more likely to be eastern red bats (Stantec 2020). During acoustic surveys performed in
support of the SFWF, 31 tricolored bat calls (of 896 total passes) were detected in the offshore project
area (Stantec 2018b). Post-construction acoustic and video monitoring of bats at the Coastal Virginia
Offshore Wind Pilot Project from the spring of 2021 through winter of 2022 similarly found no tricolored
bats among the 519 bats detected (Normandeau 2022).

Collectively, this information indicates that tricolored bat could occur in the terrestrial components of
the Project area during non-hibernation periods, although presence would be very limited and in very
small numbers. Any occurrence of tricolored bat in the offshore component of the Project area would be
very rare and in very small numbers.

The northern long-eared bat, tricolored bat, and other cave bats are experiencing drastic declines due to
WNS, which occurs in New Jersey and every other state in the geographic analysis area besides Florida.
Impacts associated with the Project have the potential to affect cave bat populations already affected by
WNS. The unprecedented mortality of more than 5.5 million bats in northeastern North America as of
2015 reduces the likelihood of many individuals being present within the onshore portions of the Project
area (USFWS 2015). However, given the drastic reduction in cave bat populations in the region, the
biological significance of mortality resulting from the Project, if any, may be increased.

3.5.1.2 Impact Level Definitions for Bats

As described in Section 3.3, Definitions of Impact Levels, this Final EIS uses a four-level classification
scheme to characterize potential adverse impacts of alternatives, including the Proposed Action. The
definitions of potential adverse impact levels for bats are provided in Table 3.5.1-3. There are no
beneficial impacts on bats.

Table 3.5.1-3. Impact level definitions for bats

Impact Level ‘ Impact Type Definition

Negligible Adverse Impacts would be so small as to be unmeasurable.

Minor Adverse Most impacts would be avoided; if impacts occur, the loss of one or a few
individuals or temporary alteration of habitat could represent a minor impact,
depending on the time of year and number of individuals involved.

Moderate Adverse Impacts are unavoidable but would not result in population-level effects or
threaten overall habitat function.
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Major Adverse Impacts would result in severe, long-term habitat or population-level effects
on species.

3.5.1.3 Impacts of Alternative A — No Action on Bats

This section explains the approach to predicting impacts related to the No Action Alternative. When
analyzing the impacts of the No Action Alternative on bats, BOEM considered the impacts of past and
ongoing trends and activities, including ongoing non-offshore wind and ongoing offshore wind activities
on the baseline conditions for bats. BOEM separately analyzes how resource conditions will be affected
over time as reasonably foreseeable activities are implemented. The cumulative impacts of the No
Action Alternative considered the impacts of the No Action Alternative in combination with other
planned non-offshore wind and offshore wind activities, as described in Appendix D, Ongoing and
Planned Activities Scenario. Separate impact conclusions are presented for both scenarios.

Impacts of Alternative A — No Action

Under the No Action Alternative, baseline conditions for bats described in Section 3.5.1.1, Description of
the Affected Environment and Future Baseline Conditions, would continue to follow current regional
trends, and respond to IPFs introduced by other ongoing non-offshore wind and offshore wind activities.
Ongoing non-offshore wind activities within the geographic analysis area that contribute to impacts on
bats are generally associated with onshore construction and climate change. Onshore construction
activities and associated impacts are expected to continue at current trends and have the potential to
affect bat species through temporary and permanent habitat removal and temporary noise impacts,
which could cause avoidance behavior and displacement. Mortality of individual bats could occur, but
population-level effects would not be anticipated. Impacts associated with climate change have the
potential to reduce reproductive output and increase individual mortality and disease occurrence.

Ongoing offshore wind activities in the geographic analysis area that contribute to impacts on bats
(based on the scenario shown in Appendix D) include:

e Continued O&M of the BIWF (five WTGs) installed in Massachusetts state waters;

e Continued O&M of the CVOW pilot project (two WTGs) installed in OCS-A 0497 approximately
27 miles (44 kilometers) off the coast of Virginia Beach, Virginia; and

e Ongoing construction of six offshore wind projects: the Vineyard Wind 1 Project (62 WTGs and
1 0SS) in OCS-A 0501 approximately 14 miles (23 kilometers) offshore of Nantucket, Massachusetts,
and approximately 14 miles (23 kilometers) offshore Martha’s Vineyard, Massachusetts; the SFWF
Project (12 WTGs and 1 OSS) in OCS-A 0517 approximately 19 miles (31 kilometers) southeast of
Block Island, Rhode Island, and 35 miles east of Montauk Point, New York; the Ocean Wind 1 Project
(98 WTGs and 3 0SSs) in OCS-A 0498 approximately 15 miles (24 kilometers) southeast of Atlantic
City, New Jersey; the Revolution Wind Project (65 WTGs and 2 OSSs) in OCS-A 0486 approximately
18 miles (29 kilometers) southeast of Point Judith, Rhode Island and approximately 15 miles (24
kilometers) east of Block Island, Rhode Island; the Empire Wind Project (147 WTGs and 2 OSSs) in
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OCS-A 512 approximately 14 miles (23 kilometers) south of Long Island, New York and 19.5 miles (31
kilometers) east of Long Branch, New Jersey; and the CVOW Commercial (CVOW-C) Project (202
WTGs and 3 0SSs) in OCS-A 0483 approximately 27 miles (44 kilometers) east of Virginia Beach,
Virginia.

The effects of approved projects have been evaluated through previous NEPA review and are
incorporated by reference. Ongoing O&M of the BIWF and CVOW Pilot projects and ongoing
construction of the Vineyard Wind 1, South Fork, Ocean Wind 1, Revolution Wind, Empire Wind, and
CVOW-C projects would affect bats through the primary IPFs of noise, presence of structures, and land
disturbance. Ongoing offshore wind activities would have the same type of impacts from noise,
presence of structures, and land disturbance described in detail in the Cumulative Impacts of Alternative
A — No Action section for planned offshore wind activities, but the impacts would be of lower intensity.

The northern long-eared bat and tricolored bat are the only ESA-listed or proposed threatened or
endangered bat species that may occur within the proposed Project area. Planned onshore and offshore
activities without the Proposed Action are not expected to significantly impact populations of the
northern long-eared bat or tricolored bat. WNS remains the primary threat to these species, and
summer habitat availability is not considered to be a factor regulating the species’ population sizes
(USFWS 2015, 2021). As such, coastal development and other onshore activities without the Proposed
Action would not be expected to impact northern long-eared bat or tricolored bat populations. Future
offshore wind development without the Proposed Action also would not be expected to impact
northern long-eared bat or tricolored bat populations because offshore records of these species are rare
and exposure to WTGs would be minimal (Dowling et al. 2017; BOEM 2019; Tetra Tech 2021, 2022,;
Normandeau 2022; COP Volume I, Appendix II-F4; Atlantic Shores 2024).

Cumulative Impacts of Alternative A — No Action

The cumulative impact analysis for the No Action Alternative considered the impacts of the No Action
Alternative, inclusive of ongoing activities, in combination with other planned non-offshore wind
activities and planned offshore wind activities (without the Proposed Action).

Other planned non-offshore wind activities that could affect bats include new submarine cables and
pipelines, oil and gas activities, increasing onshore construction, marine minerals extraction, port
expansions, and installation of new structures on the OCS (see Section D.2 in Appendix D for

a description of planned activities). These activities could result in short-term and permanent onshore
habitat impacts and short-term or permanent displacement and injury of or mortality to individual bats,
but population-level effects would not be expected.

The sections below summarize the potential impacts of planned offshore wind activities on bats during
construction, O&M, and decommissioning of the projects. The federally listed northern long-eared bat is
the only bat species listed under the ESA that may be affected by other offshore wind activities. Impacts
on the northern long-eared bat would most likely be limited to onshore impacts, and generally during
onshore facility construction.
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In addition to the eight ongoing offshore wind projects, 27 additional offshore wind projects are planned
to be constructed in the geographic analysis area for bats. These 27 planned projects, along with the
ongoing offshore wind projects, would result in an additional 2,940 WTGs and 41 OSSs/ESPs in the
geographic analysis area (Appendix D, Tables D.A2-1 and D.A2-2). The impacts of planned offshore wind
projects are discussed in this section.

BOEM expects other offshore wind activities to affect bats through the following primary IPFs:

Land disturbance: A small amount of infrequent construction impacts associated with onshore power
infrastructure would be required over the next 8 years to connect future offshore wind energy projects
to the electrical grid. Typically, this would require only small amounts of habitat removal, if any, and
would generally occur in previously disturbed areas. Short-term and long-term impacts associated with
habitat loss or avoidance during construction may occur, but no injury or mortality of individuals would
be expected. As such, onshore construction activities associated with future offshore wind development
would not be expected to appreciably contribute to overall impacts on bats.

In addition to electrical infrastructure, some amount of habitat conversion may result from port
expansion activities required to meet the demands for fabrication, construction, transportation, and
installation of wind energy structures. The overall trend along the coastal region from Virginia to Maine
is that port activity will increase modestly and require some conversion of undeveloped land to meet
port demand. This conversion will result in permanent habitat loss for local bat populations. However,
the increase in permanent habitat loss from future offshore wind development would be a minimal
contribution to the port expansion that already will be required to meet increased commercial,
industrial, and recreational demand (BOEM 2019).

Noise: Anthropogenic noise on the OCS associated with offshore wind development, including noise
from pile driving and construction activities, has the potential to affect bats on the OCS. Additionally,
onshore construction noise has the potential to affect bats there. BOEM anticipates that these impacts
would be temporary and highly localized.

The 2,940 offshore WTGs and up to 41 OSSs or ESPs from ongoing and planned offshore wind projects
would create noise and may temporarily affect some migrating tree bats, if conducted at night during
spring or fall migration. The greatest impact of noise is likely to be caused by pile-driving activities during
construction. Noise from pile driving would occur during installation of foundations for offshore
structures at a frequency of 7 to 9 hours per monopile and 2 monopiles per day, and 3 to 4 hours per pin
pile and up to 4 pin piles per day over an 8-year period. Construction activity would be temporary and
highly localized. Auditory impacts are not expected to occur, as recent research has shown that bats
may be less sensitive to temporary threshold shifts (TTS) than other terrestrial mammals (Simmons et al.
2016). Habitat-related impacts (i.e., displacement from potentially suitable habitats) could occur as a
result of construction activities, which could generate noise sufficient to cause avoidance behavior by
individual migrating tree bats (Schaub et al. 2008). These impacts would likely be limited to behavioral
avoidance of pile-driving or construction activity, and no temporary or permanent hearing loss would be
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expected (Simmons et al. 2016). However, these impacts are highly unlikely to occur, as little use of the
OCS is expected, and only during spring and fall migration.

Short-term and localized habitat impacts arising from onshore construction noise would be possible;
however, no auditory impacts on bats would be anticipated. Recent literature suggests that bats are less
susceptible to temporary or permanent hearing loss from exposure to intense sounds (Simmons et al.
2016). Nighttime work may be required on an as-needed basis. Some temporary displacement or
avoidance of potentially suitable foraging habitat could occur, but these impacts would not be expected
to be biologically substantial. Some bats roosting in the vicinity of construction activities may be
disturbed during construction but would be expected to move to a different roost farther from
construction noise. This would not be expected to result in any impacts, as frequent roost switching is

a natural behavior that is common among bats (Hann et al. 2017; Whitaker 1998).

Non-routine activities associated with the offshore wind facilities would normally require intense,
temporary activity to address emergency conditions. The noise made by onshore construction
equipment or offshore repair vessels could temporarily deter bats from approaching the site of a given
non-routine event. Impacts on bats, if any, would be short term and last only as long as repair or
remediation activities were necessary to address these non-routine events.

Given the short term and localized nature of potential impacts and the expected biologically insignificant
response to those impacts, no individual fitness or population-level impacts would be expected to occur

as a result of onshore or offshore noise associated with planned offshore wind development; therefore,

impacts would be expected to be negligible.

Presence of structures: Ongoing and planned offshore wind-related activities would add up to 2,940
WTGs and up to 41 OSSs on the OCS (Appendix D, Tables D.A2-1 and D.A2-2), and the presence of these
structures could result in potential long-term effects on bats. Cave bats (including the federally
endangered northern long-eared bat and proposed endangered tricolored bat) do not tend to fly
offshore (even during fall migration), and, therefore, exposure to construction vessels during
construction or maintenance activities, or the RSZ of operating WTGs in the offshore wind lease areas, is
expected to be negligible, if exposure occurs at all (BOEM 2015; Pelletier et al. 2013).

However, tree bats may pass through the offshore wind lease areas during fall migration, with limited
potential to encounter vessels during construction and decommissioning of WTGs, 0SSs, and offshore
export cable corridors, even though structure and vessel lights may attract bats due to increased prey
availability. As previously discussed, while bats have been documented at offshore islands, relatively
little bat activity has been documented in open water habitat. The frequency of bat passes recorded
offshore has been found to be a minor fraction of that which is commonly observed over shorelines and
inland.

At onshore wind farms, bats have sometimes been observed to be attracted to WTGs, and several
authors (e.g., Cryan and Barclay 2009, Cryan et al. 2014, and Kunz et al. 2007) have proposed
hypotheses of why this may occur. Many, including the creation of linear corridors, altered habitat
conditions, or thermal inversions, do not apply to WTGs on the Atlantic OCS (Cryan and Barclay 2009;
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Cryan et al. 2014; Kunz et al. 2007). Other hypotheses regarding bat attraction to WTGs include bats
perceiving the WTGs as potential roosts, potentially increased prey base, visual attraction, disorientation
due to EMFs or decompression, or attraction due to mating strategies (Arnett et al. 2008; Cryan 2007;
Kunz et al. 2007). However, no definitive answer as to why, if at all, bats are attracted to WTGs has been
postulated, despite intensive studies at onshore wind facilities. As such, it is possible that some bats may
encounter, or perhaps be attracted to, OSSs and non-operational WTG towers to opportunistically roost
or forage. However, bats’ echolocation abilities and agility make it unlikely that these stationary objects
(OSSs and non-operational WTGs) or moving vessels would pose a collision risk to migrating individuals;
this assumption is supported by the evidence that bat carcasses are rarely found at the bases of onshore
turbine towers (Choi et al. 2020).

Tree bat species that may encounter the operating WTGs in the offshore wind lease areas include the
eastern red bat, northern hoary bat, and silver-haired bat. Offshore O&M would present a seasonal risk
factor to migratory tree bats that may utilize the offshore habitats during fall migration. While some
potential exists for migrating tree bats to encounter operating WTGs during fall migration, the overall
occurrence of bats on the OCS is very low (Stantec 2016). Acoustic surveys in the Lease Area found bat
activity there to average only a small fraction of that which occurs onshore. Furthermore, unlike with
terrestrial migration routes, there are no landscape features that would concentrate bats and thereby
increase exposure to the offshore wind lease areas. Given the expected infrequent and limited use of
the OCS by migrating tree bats, very few individuals would be expected to encounter operating WTGs or
other structures associated with future offshore wind development. With the proposed up to 1-nautical-
mile (1.9-kilometer) spacing between structures associated with future offshore wind development and
the distribution of anticipated projects, individual bats migrating over the OCS within the RSZ of WTGs
would likely pass through with only slight course corrections, if any, to avoid operating WTGs because,
unlike with terrestrial migration routes, there are no landscape features that would concentrate
migrating tree bats and increase exposure to offshore wind lease areas on the OCS (Baerwald and
Barclay 2009; Cryan and Barclay 2009; Fiedler 2004; Hamilton 2012; Smith and McWilliams 2016 As seen
with some birds (Masden et al. 2012, Peschko et al. 2021), it is reasonable to expect that wide spacing
between WTG rows would provide bats ample space to fly through wind farms while staying far away
from the nearest WTG. Additionally, the potential collision risk to migrating tree bats varies with climatic
conditions; for example, bat activity both onshore and offshore is known to be associated with relatively
low wind speeds and warm temperatures (COP Volume I, Appendix II-F4; Atlantic Shores 2024; Arnett
et al. 2008; Brabant et al. 2021; Cryan and Brown 2007; Fiedler 2004; Kerns et al. 2005; Sjollema et al.
2014; Normandeau 2022). Post-construction acoustic and video monitoring of bats at the Coastal
Virginia Offshore Wind Pilot Project from the spring of 2021 through winter of 2022 found bat activity to
decline with increasing wind speed and no video evidence of collisions with the WTGs (Normandeau
2022). Given the relatively low numbers of tree bats in the offshore environment, the likelihood of
collisions is expected to be low; therefore, impacts on bats would be expected to be negligible.
Additionally, the likelihood of a migrating individual encountering one or more operating WTGs during
adverse weather conditions is extremely low, as bats onshore and offshore have been shown to
suppress activity during periods of strong winds, low temperatures, and rain (COP Volume I, Appendix
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[I-F4; Atlantic Shores 2024; Arnett et al. 2008; Brabant et al. 2021; Erickson et al. 2002; Sjollema et al.
2014; Normandeau 2022).

Conclusions

Impacts of Alternative A — No Action. Under the No Action Alternative, bats would continue to be
affected by existing environmental trends and ongoing activities. See Appendix D, Table D.A1-2 for

a summary of potential impacts associated with ongoing non-offshore wind activities by IPF for bats.
BOEM expects ongoing activities to have continuing temporary, long-term, and permanent impacts
(disturbance, displacement, injury, mortality, and habitat conversion) on bats primarily through the
onshore construction impacts, the presence of structures, and climate change. Given the infrequent and
limited anticipated use of the OCS by migrating tree bats during spring and fall migration, and given that
cave bats do not typically occur on the OCS, ongoing offshore wind activities would not appreciably
contribute to impacts on bats. Temporary disturbance and permanent loss of habitat onshore may occur
as a result of offshore wind development. However, habitat removal is anticipated to be minimal, and
any impacts resulting from habitat loss or disturbance would not be expected to result in individual
fitness or population-level effects within the geographic analysis area. The No Action Alternative is
anticipated to have negligible impacts on bats.

Cumulative Impacts of Alternative A — No Action. The cumulative impact analysis for the No Action
Alternative considers the impacts of the No Action Alternative in combination with other planned
non-offshore wind activities and planned offshore wind activities (without the Proposed Action). Under
the No Action Alternative, existing environmental trends and ongoing activities would continue, and
bats would continue to be affected by natural and human-caused IPFs. Planned activities would
contribute to the impacts on bats due to habitat loss from increased onshore construction. Due to
limited anticipated bat presence on the OCS and minimal expected onshore bat habitat impacts, BOEM
anticipates cumulative impacts of the No Action Alternative would likely be negligible because any
impacts on bats would be too small to be measurable.

3.5.1.4 Relevant Design Parameters and Potential Variances in Impacts

This Final EIS analyzes the maximum-case scenario; any potential variances in the proposed Project
build-out as defined in the PDE would result in impacts similar to or less than those described in the
sections below. The following proposed PDE parameters (Appendix C, Project Design Envelope and

Maximum-Case Scenario) would influence the magnitude of the impacts on bats:

e The onshore export cable routes, including routing variants, and extent of ground disturbance for
the proposed new onshore substations or converter stations, which could require the removal of
trees suitable for roosting and foraging;

e The number, size, and location of WTGs;

e The number, size, and location of the planned met tower and metocean buoys; and
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e The time of year during which construction occurs.

Variability of the proposed Project design exists as outlined in Appendix C. Below is a summary of
potential variances in impacts:

e WTG number, size, and location: The level of hazard related to WTGs is proportional to the number
of WTGs installed; fewer WTGs would present less hazard to bats.

e Met tower and metocean buoy number, size, and location: The level of hazard related to met towers
and metocean buoys is proportional to the number of met towers and metocean buoys installed;
fewer met towers and metocean buoys would present less hazard to bats.

e Onshore export cable routes and substation footprints: The route chosen (including variants within
the general route) and substation footprints would determine the amount of habitat affected.

e Season of construction: The active season for bats in this area is from April through October.
Construction outside of this window would have lesser potential impact on bats than construction
during the active season.

3.5.1.5 Impacts of Alternative B — Proposed Action on Bats

The following sections summarize the potential impacts of the Proposed Action on bats during the
various phases of the Project, onshore and offshore. Routine activities would include construction and
installation, O&M, and decommissioning of the Project, as described in Chapter 2, Alternatives.

Onshore Activities and Facilities

Land disturbance: Land disturbance impacts associated with construction of onshore elements of the
Proposed Action could occur if construction activities took place during the active season of bats
(generally April through October), and may result in injury or mortality of individuals, particularly
juveniles who are unable to flush from a roost, if occupied by bats at the time of removal. The primary
potential effect on bats from the Onshore Project components is localized and involves minor habitat
modification. The majority of the proposed onshore export and interconnection cable routes are in
disturbed areas (e.g., roadways) where there is no vegetated habitat suitable for bats, and
anthropogenic sources of noise already exist (GEO-12, Appendix G, Mitigation and Monitoring, Table G-
1). Tree clearing and other land disturbance for two of the proposed substations and/or converter
stations would occur in an urbanized, fragmented landscape, have a small footprint, and would not
eliminate high-quality roosting or foraging habitat for bats. This long-term but negligible effect on bat
habitat would occur for the duration of the Project’s operational lifetime. Approximately 18 acres (7.3
hectares) of permanent tree clearing could occur at the Fire Road Onshore Substation/Converter Station
site. No more than 14 acres (5.7 hectares) of permanent tree clearing could occur at either the Lanes
Pond Road Substation/Converter Station site or the Randolph Road Substation/Converter Station site.
Tree clearing at the potential Brook Road parcel would be performed by the SAA-awardee (or the
designated lead state or federal agency, as appropriate) as part of the development under the SAA and
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is thereby not included as part of the Proposed Action. Because tree clearing would be anticipated to
occur during the winter period when bats are not active and present in the area (BAT-08, Appendix G,
Table G-1), there would be no potential for direct impacts on bats that could result from the removal of
an active roost tree. Other minimization measures include siting Onshore Project components in
disturbed areas as much as practicable and minimizing tree clearing (BAT-07, Appendix G, Table G-1).
With these measures in place and given the small area of marginal-quality bat habitat that would be
affected, the fragmented and disturbed conditions in the surrounding landscape, and existing sources of
anthropogenic activity in the area, BOEM anticipates that disturbance to bats from construction and
installation of the Onshore Project facilities would not result in individual fitness or population-level
effects.

O&M of the onshore facilities and interconnection cable routes is not expected to affect bats, as it
would entail highly localized, temporary, and small-scale activities. No tree clearing or other major
habitat disturbance is anticipated to result from O&M. Overall, 0&M of onshore facilities for the
Proposed Action is not expected to have measurable impacts on bats at the individual or population
level. Potential impacts on bats during decommissioning would be similar to those discussed above for
construction and installation, but without additional removal of trees or other habitat expected.
Decommissioning would be temporary and have only negligible potential effects on bats at the
individual and population level.

Noise: Noise associated with the construction, O&M, and decommissioning of onshore elements of the
Proposed Action is expected to result in short-term and highly localized impacts. Auditory impacts are
not expected to occur, as recent research has shown that bats may be less sensitive to TTS than other
terrestrial mammals (Simmons et al. 2016). Impacts, if any, are expected to be limited to behavioral
avoidance of pile-driving or construction activity, and no temporary or permanent hearing loss would be
expected (Simmons et al. 2016). Additionally, Atlantic Shores would implement reasonable efforts to
minimize onshore construction noise (BAT-11, Appendix G, Table G-1). Noise from O&M operations at
onshore facilities is not anticipated to have any adverse impacts on bats.

Presence of structures: There are no anticipated impacts associated with bats interacting with onshore
structures such as substations during construction, O&M, and decommissioning. Atlantic Shores will
employ the following applicant-proposed measures to further minimize disturbances to bats related to
onshore structures: minimization of night-time activities (BAT-12, Appendix G, Table G-1), the use of
down-shielding and down-lighting on onshore structures to the maximum extent practicable (BAT-04,
Appendix G, Table G-1), the limiting of light during onshore O&M to the minimum required by regulation
and for safety (BAT-02, Appendix G, Table G-1) and ensuring that onshore construction lighting is
temporary and localized to the work area (BAT-09, Appendix G, Table G-1). In addition, the
communication antennae at the O&M facility would be designed in accordance with USFWS guidelines,
to the extent practicable, including lighting and support system characteristics (BAT-14, Appendix G,
Table G-1). These measures would minimize the potential for any light-driven attraction of bats or their
insect prey and therefore reduce the effects of light on potential collisions of bats at night.
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Offshore Activities and Facilities

Noise: Construction and installation and decommissioning of the offshore facilities of the Proposed
Action would generate potential noise disturbances during pile driving and other loud construction
activities. This would be expected to result in short-term and highly localized potential impacts on bats,
which are not abundant offshore and are primarily limited in occurrence to the fall migration period.
Auditory impacts are not expected to occur, as recent research has shown that bats may be less
sensitive to TTS than other terrestrial mammals (Simmons et al. 2016). Impacts, if any, are expected to
be limited to temporary behavioral avoidance of pile-driving or construction activity, with no temporary
or permanent hearing damage (Simmons et al. 2016). Noise associated with offshore O&M activities is
not anticipated to have negative effects on bats.

Construction and decommissioning of the offshore facilities would involve increased vessel activity and
noise. The increased activity and noise associated with the construction and decommissioning of
offshore facilities would be highly localized and short term and would not be expected to affect the low
number of bats potentially in the airspace above. Effects, if any, would likely be limited to temporary
avoidance of the areas of decommissioning activity, which would be expected to have only negligible
impacts on individual bats. Decommissioning of the offshore facilities would not be expected to have
impacts on bats at the population level.

Presence of structures: The various types of impacts on bats that could result from the presence of
structures during the life of the Proposed Action, such as migration disturbance and turbine strikes, are
described in detail under Section 3.5.1.3, Impacts of Alternative A — No Action on Bats. The up-to

200 WTG structures, along with one permanent met tower and up to 10 OSSs, associated with the
Proposed Action would remain at least until decommissioning of the Project is complete. While the up
to 200 WTGs would be aligned in a uniform grid with rows in an east-northeast to west-southwest
direction spaced 1.0 nautical mile (1.9 kilometers) apart and rows in an approximately north to south
direction spaced 0.6 nautical mile (1.1 kilometers) apart, the OSSs and met tower would be sited in off-
grid positions within the Lease Area. These structures associated with the Proposed Action could pose
long-term effects on bats. At this time, there is some uncertainty regarding the level of bat use of the
OCS and the consequences to bats, if any, from operating offshore WTGs and associated offshore
structures on the OCS. Migratory tree bats have the potential to pass through the Lease Area, but in low
numbers because of its distance from shore (BOEM 2014). While there is evidence of bats visiting WTGs
and other associated offshore wind structures close to shore (2.5 to 4.3 miles [4 to 7 kilometers]) in the
Baltic Sea (enclosed by land) (Ahlén et al. 2009; Rydell and Wickman 2015), the individual bats would be
expected to enter the Lease Area in low numbers during late summer/fall migration. As discussed above,
acoustic surveys in the Lease Area found bat activity levels to be only a small fraction of those typically
found onshore. In addition, recent data from 3 years of post-construction monitoring around BIWF
found relatively low numbers of bats and only during the fall, and none of the bats were the ESA-listed
northern long-eared bat (Stantec 2020). Atlantic Shores would implement measures to avoid and
minimize bat impacts, including implementing a monitoring program (COP Volume Il, Section 4.4.2.5;
Atlantic Shores 2024; BAT-13, Appendix G, Table G-1) and reporting dead and injured bats to NJDEP and
USFWS to further understand the long-term effects of structures. Additional measures include the use of
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red flashing FAA lights and yellow flashing marine navigation lights on WTGs rather than constant white
lights to reduce eastern red bat fatality rates (BAT-03, Appendix G, Table G-1), the use of an ADLS
system to reduce the number of hours that FAA lighting would be illuminated (BAT-03, Appendix G,
Table G-1), limiting lighting during offshore O&M activities to minimize the potential for any light-driven
attraction of bats and their insect prey (BAT-02, Appendix G, Table G-1), and the use of down-shielding
and down-lighting (BAT-04, Appendix G, Table G-1) to the maximum extent practicable. Therefore,
population-level impacts are unlikely given the small numbers of bats offshore relative to onshore and
the measures that would be implemented to avoid and minimize bat impacts.

Impacts of Alternative B — Proposed Action on ESA-Listed Bats

As discussed in Section 3.5.1.1, northern long-eared bats and tricolored bats are not likely to occur in
the Offshore Project area given that, respectively, zero and five were detected there during acoustic
surveys in 2020 and 2021 (COP Appendix lI-F4; Atlantic Shores 2024) and offshore records of these
species elsewhere in the geographic analysis area are rare (e.g., Dowling et al. 2017;, Tetra Tech 2021,
2022; Normandeau 2022). If northern long-eared bats or tricolored bats were to migrate over water,
movements would likely be in proximity to the mainland. Northern long-eared bats have the potential to
occur in the vicinity of the Onshore Project facilities, but there are no known hibernacula nearby and
tree removal during construction would be limited to periods outside of the species’ active season to
avoid potential for direct impacts that could result from the removal of an active roost tree. BOEM
prepared a BA for the potential effects on USFWS federally listed species, which concluded that the
Proposed Action may affect, but is not likely to adversely affect ESA-listed bat species (BOEM 2023).
There is no critical habitat designated for this species. Consultation with USFWS pursuant to Section 7 of
the ESA concluded with the issuance of a Biological Opinion from USFWS in December 2023 (USFWS
2023). In the Biological Opinion, USFWS concluded that the Proposed Action is not likely to adversely
affect the northern long-eared bat and the tricolored bat.

Impacts of the Connected Action

As described in Chapter 2, bulkhead repair and/or replacement and maintenance dredging activities
have been proposed as a connected action under NEPA, per 40 CFR 1501.9(e)(1). The bulkhead site and
dredging activities are in-water activities that would be conducted within an approximately 20.6-acre
(8.3-hectare) site within Atlantic City’s Inlet Marina area, with a majority of that area consisting of
maintenance dredging. BOEM expects the connected action to affect bats through the noise IPF.
Because there is no bat habitat in the vicinity of the Inlet Marina area, land disturbance and presence of
structures IPFs would not pose a risk to bats.

Noise: As stated for the Proposed Action, pile-driving noise and onshore construction noise alone are
expected to be temporary and highly localized. However, because there is no bat habitat in the Inlet
Marina area due to the highly developed nature of the area, noise impacts on bats are not anticipated.
Even if a bat were flying close to the Inlet Marina area where construction noise could be detected
above ambient urban noise conditions, auditory impacts are not expected to occur, as recent research
has shown that bats may be less sensitive to TTS than other terrestrial mammals (Simmons et al. 2016).
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Impacts, if any, are expected to be limited to behavioral avoidance of pile-driving or construction
activity, and no temporary or permanent hearing loss would be expected (Simmons et al. 2016).

Cumulative Impacts of Alternative B — Proposed Action

The cumulative impact analysis of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned activities, including offshore wind activities, and the
connected action. Ongoing and planned non-offshore wind activities related to submarine cables and
pipelines, oil and gas activities, marine minerals extraction, onshore development, and port expansions
would contribute to impacts on bats through the primary IPFs of noise, presence of structures, and land
disturbance. Construction related to the connected action would generate temporary and localized
noise impacts on bats. The construction, 0&M, and decommissioning of both onshore and offshore
infrastructure for offshore wind activities across the geographic analysis area would also contribute to
the primary IPFs of noise, presence of structures, and land disturbance. Given the infrequent and limited
anticipated use of the OCS by migrating tree bats during spring and fall migration and given that cave
bats do not typically occur on the OCS, offshore wind activities would not appreciably contribute to
impacts on bats. Temporary disturbance and permanent loss of onshore habitat may occur as a result of
constructing onshore infrastructure such as onshore substations and onshore export cables for offshore
wind development. However, habitat removal is anticipated to be minimal, and any impacts resulting
from habitat loss or disturbance would not be expected to result in individual fitness or population-level
effects within the geographic analysis area. Ongoing and planned offshore wind activities in combination
with the Proposed Action would result in an estimated 3,140 WTGs (Appendix D, Table D.A2-1), of which
the Proposed Action would contribute 200, or about 6.3 percent.

The cumulative impacts on bats would likely be negligible because the occurrence of bats offshore is low
and onshore habitat loss is expected to be minimal. The Proposed Action would contribute an
undetectable increment to the cumulative noise, presence of structures, and land disturbance impacts
on bats.

Conclusions

Impacts of Alternative B — Proposed Action. Construction and installation, O&M, and decommissioning
of the Proposed Action alone would be expected to have negligible impacts on bats, especially if
conducted outside the active season. The main significant risk would be from operation of the offshore
WTGs and potential onshore removal of habitat, which could lead to negligible long-term impacts in the
form of mortality, although BOEM anticipates this to be rare. Noise effects from construction are
expected to be limited to temporary and localized behavioral avoidance that would cease once
construction is complete. Similarly, the connected action is anticipated to have negligible impacts on
bats with the potential for temporary and localized noise impacts during construction.

Cumulative Impacts of Alternative B - Proposed Action. The cumulative impacts of the Proposed Action
considered the impacts of the Proposed Action in combination with other ongoing and planned
activities, including offshore wind activities, and the connected action at the Inlet Marina in Atlantic City,
New Jersey. The contribution of the Proposed Action to the cumulative impacts of individual IPFs
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resulting from ongoing and planned activities would be expected to be negligible. The primary IPFs are
noise, presence of structures, and land disturbance. Considering all the IPFs together, due to limited
anticipated bat presence on the OCS and minimal expected onshore bat habitat impacts, BOEM
anticipates that the cumulative impacts of ongoing and planned activities, including the Proposed
Action, would result in negligible impacts on bats in the geographic analysis area because any impacts
on bats would be too small to be measurable.

3.5.1.6 Impacts of Alternatives C, D, E, and F on Bats

Impacts of Alternatives C, D, E, and F. Impacts on bats resulting from individual IPFs associated with
construction and installation, 0&M, and decommissioning of the Project under Alternatives C (Habitat
Impact Minimization/Fisheries Habitat Impact Minimization), D (No Surface Occupancy at Select
Locations to Reduce Visual Impacts), E (Wind Turbine Layout Modification to Establish a Setback
Between Atlantic Shores South and Ocean Wind 1), and F (Foundation Structures) would be the same as
those described for the Proposed Action. Under Alternatives C, D, and E potential impacts on bats from
the presence of structures could be reduced if the number of WTGs was reduced, but any such
difference compared to the Proposed Action would likely be immeasurable. None of the differences
between these other alternatives and the Proposed Action would have the potential to significantly
reduce or increase impacts on bats from the analyzed IPFs. All conclusions reached for the Proposed
Action with regard to impacts on bats would also apply to Alternatives C, D, E, and F.

Cumulative Impacts of Alternatives C, D, E, and F. The contribution of Alternatives C, D, E, and F to the
cumulative impacts of the individual IPFs resulting from ongoing and planned activities would be similar
to those described under the Proposed Action, which would be undetectable.

Impacts of Alternatives C, D, E, and F on ESA-listed Bats

Impacts on the ESA-listed northern long-eared bat or proposed endangered tricolored bat resulting from
individual IPFs associated with construction and installation, 0&M, and decommissioning of the Project
under Alternatives C, D, E, and F would be the same as those described for the Proposed Action. Under
Alternatives C, D, and E potential impacts on northern long-eared bats and tricolored bats from the
presence of structures could be reduced if the number of WTGs was reduced, but any such difference
compared to the Proposed Action would likely be immeasurable. None of the differences between these
other alternatives and the Proposed Action would have the potential to significantly reduce or increase
impacts on northern long-eared bats or tricolored bats from the analyzed IPFs. All conclusions reached
for the Proposed Action with regard to impacts on northern long-eared bats and tricolored bats would
also apply to Alternatives C, D, E, and F.

Conclusions

Impacts of Alternatives C, D, E, and F. The impacts on bats resulting from individual IPFs associated with
construction and installation, 0&M, and decommissioning of the Project under Alternatives C, D, E, and
F would be the same or substantially similar to those described under the Proposed Action. None of the
differences between these alternatives and the Proposed Action would have the potential to
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significantly reduce or increase overall impacts on bats from the analyzed IPFs. As with the Proposed
Action, the main significant risks would be from operation of the offshore WTGs and potential onshore
removal of habitat, which could lead to negligible long-term impacts in the form of mortality, although
BOEM anticipates this to be rare. All conclusions reached for the Proposed Action also apply to
Alternatives C through F, with impacts on bats anticipated to be negligible for each IPF, Project stage,
and location (onshore, offshore).

Cumulative Impacts of Alternatives C, D, E, and F. The incremental impacts contributed by Alternative
C, D, E, or F to the cumulative impacts on bats would be undetectable. Because the impacts of the
Proposed Action would not change under Alternatives C, D, E, and F, BOEM anticipates that the
cumulative impacts of Alternatives C, D, E, and F would be the same as described for the Proposed
Action: negligible due to limited anticipated bat presence on the OCS and minimal expected onshore bat
habitat impacts, and because any impacts on bats would be too small to be measurable.

3.5.1.7 Proposed Mitigation Measures

Additional mitigation measures identified by BOEM and cooperating agencies as a condition of state and

federal permitting, or through agency-to-agency negotiations, are described in detail in Appendix G,

Tables G-2 through G-4 and summarized and assessed in Table 3.5.1-4. If one or more of the measures

analyzed below are adopted by BOEM or cooperating agencies, some adverse impacts on bats could be

further reduced.

Table 3.5.1-4. Proposed mitigation measures — bats

Mitigation Measure Description

Tree clearing
restrictions

Because many wildlife species overwinter
in cavities and nests, any mature trees
slated for removal should be checked
(including for vacant raptor nests) and
avoided if possible. If the tree must be
taken down, the Lessee will coordinate
with USFWS and clearing would occur
between October 1 and March 31.
Mature trees are defined as live trees
and/or snags >3 inches diameter at
breast height (dbh).

Effect

While this mitigation measure would reduce
impacts on roosting bats located in the

Project area, it would not reduce the impact
rating for any of the Proposed Action’s IPFs.

Bird and Bat
Monitoring Plan
(BBMP)

A BBMP will be implemented that will
include monitoring, annual monitoring
reports, post-construction quarterly
progress reports, monitoring plan
revisions, operational reporting, and raw
data sharing.

The monitoring plan will determine if
revisions are needed, including technical
refinements and/or additional monitoring in
order to reduce impacts incurred on bird
and bat resources.

Light impact
reduction

The Lessee must use lighting technology
that minimizes impacts on avian species
to the extent practicable including
lighting designed to minimize upward
illumination and will use an FAA-
approved vendor for the ADLS, which will

While this mitigation measure would reduce
Project-related offshore illumination in the
Project area, it would not reduce the impact
rating for any of the Proposed Action’s IPFs
due to the already low presence of bats in
the offshore Project area.
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Mitigation Measure

Description

activate the FAA hazard lighting only
when an aircraft is in the vicinity of the
wind facility to reduce visual impacts at
night. The Lessee must provide USFWS
with a courtesy copy of the final Lighting,
Marking, and Signaling Plan, and the
Lessee’s approved application to USCG to
establish Private Aids to Navigation and
will confirm the use of an FAA-approved
vendor for ADLS on WTGs and OSSs in
the FDR.

Pre-construction
surveys

The Lessee will conduct pre-construction
surveys for ESA-listed bats and
implement avoidance and minimization
measures in coordination with USFWS
and NJDEP.

The pre-construction surveys would
determine the presence of bats in the
onshore and offshore Project areas and aid
in avoiding and minimizing impacts on bats.

Replanting Plan

The Lessee must develop and implement
a replanting plan in areas of temporary
deforestation. The replanting plan must
include the identification of specific tree
species and densities, timing of planting,
protection of saplings from herbivory,
monitoring, and invasive species control
in order to provide high-quality bat
habitat and must be provided to USFWS
for approval prior to commencing
onshore construction activities.

While this mitigation measure would reduce
impacts on bats located in the Project area,
it would not reduce the impact rating for
any of the Proposed Action’s IPFs.

Structure
demolition

The Lessee must contact USFWS to assess
the potential risk to ESA-listed bat
species should any onshore structures
require demolition during the O&M or
decommissioning phase. If USFWS
determines that adverse effects exist, the
Lessee must coordinate with USFWS to
develop appropriate mitigation measures
that the Lessee is required to implement
to avoid adverse effects on listed bat
species.

While this mitigation measure would reduce
impacts on roosting bats located in the

Project area, it would not reduce the impact
rating for any of the Proposed Action’s IPFs.

Bat mortality
reporting

Any occurrence of a dead or injured ESA-
listed bird or bat must be reported to
BOEM, BSEE, and USFWS as soon as
practicable (taking into account crew and
vessel safety), but no later than 72 hours
after the sighting, and, if practicable, the
dead specimen will be carefully collected
and preserved in the best