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0.1 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; land use and
coastal infrastructure; navigation and vessel traffic; 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 O 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 miles (40 kilometers) of the
Lease Area and the airshed within 15.5 miles (25 kilometers) of onshore construction areas and ports
that may be used for the Project. The geographic analysis area encompasses the geographic region
subject to USEPA review as part of an OCS permit for the Project under the Clean Air Act (CAA) (42 USC
7409). The geographic analysis area also considers potential air quality impacts associated with the
onshore construction areas and the marshalling port(s) outside of the OCS permit area. Given the
generally low emissions of the sea vessels and equipment that would be used during proposed
construction activities, any potential air quality impacts would likely be within a few miles of the source.
BOEM selected the 15.5-mile (25-kilometer) distance to provide a reasonable buffer.

34.1.1 Description of the Affected Environment

The geographic analysis area for air quality covers most of Rhode Island, southeastern Massachusetts
eastward across Cape Cod, southward across Martha’s Vineyard, and over the open ocean south and
west of Martha’s Vineyard. This includes the air above the Wind Farm Area and adjacent OCS area, the
offshore export cable routes and onshore cable routes, the onshore converter stations/substations, the
construction staging areas, the onshore construction and proposed Project-related sites, and the ports
used to support proposed Project activities. COP Volume 2, Table A-1 (SouthCoast Wind 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 area and vicinity.

Air quality within a region is measured in comparison to the National Ambient Air Quality Standards
(NAAQS), which are standards established by USEPA pursuant to the CAA for several common
pollutants, known as criteria pollutants, to protect human health and welfare. The criteria pollutants are
carbon monoxide (CO), lead, nitrogen dioxide (NO;), ozone, particulate matter 10 microns or less in
diameter (PMyo), particulate matter 2.5 microns or less in diameter (PM35), and sulfur dioxide (SO,).
Massachusetts has established ambient air quality standards (AAQS) that are similar to the NAAQS.
Table 3.4.1-1 shows the NAAQS. 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 EIS.
Ozone is not emitted directly but is formed in the atmosphere from precursor chemicals, primarily
nitrogen oxides (NOx) and volatile organic compounds (VOCs), 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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Table 3.4.1-1. National Ambient Air Quality Standards

A .
Criteria Pollutant ve'r Sl Level Form of Standard
Secondary Time
8 hours 9 ppm
Carbon monoxide (CO) | Primary Not to be exceeded more than once per year
1 hour 35 ppm
Primary and Rolling 3-
Lead (Pb) ¥ month 0.15 ug/m3? | Not to be exceeded
secondary
average
(it ile of 1-h il i
T 1 hour 100 ppb 98 percen.tl eo our daily maximum
concentrations, averaged over 3 years
Nitrogen dioxide (NO2) ori g
rimary an &
e 1 year 53 ppb Annual mean
Pri A | fourth-high il i -h
Ozone (0) rimary and 8 hours 0.070 ppm ¢ nnua ou.rt ighest daily maximum 8-hour
secondary concentration, averaged over 3 years
Primary 1 year 9.0 ug/m3 | Annual mean, averaged over 3 years
Secondary 1 year 15.0 ug/m? | Annual mean, averaged over 3 years
Particle PM:s ' y
pollution Primary an 24 hours 35 ug/m3 | 98t percentile, averaged over 3 years
(PM) secondary
PM1o Primary and 24 hours 150 pg/m? Not to be exceeded more than once per year
secondary on average over 3 years
th ile of 1-h il i
Primary 1 hour 75 ppb ¢ 99 percen.tl eo our daily maximum
Sulfur dioxide (SO2) concentrations, averaged over 3 years
Secondary 3 hours 0.5 ppm Not to be exceeded more than once per year

Source: 40 CFR 50.

a |In areas designated nonattainment for the Pb standards prior to the promulgation of the current (2008) standards, and for
which implementation plans to attain or maintain the current (2008) standards have not been submitted and approved, the
previous standards (1.5 pug/m3 as a calendar quarter average) also remain in effect.

b The level of the annual NO, standard is 0.053 ppm. It is shown here in terms of ppb for the purposes of clearer comparison to

the 1-hour standard level.

¢ Final rule signed October 1, 2015, and effective December 28, 2015. The previous (2008) O3 standards are not revoked and

remain in effect for designated areas. Additionally, some areas may have certain continuing implementation obligations under
the prior revoked 1-hour (1979) and 8-hour (1997) O3 standards.

d The previous SO, standards (0.14 ppm 24-hour and 0.03 ppm annual) will additionally remain in effect in certain areas: (1) any
area for which it is not yet 1 year since the effective date of designation under the current (2010) standards, and (2)any area for
which an implementation plan providing for attainment of the current (2010) standard has not been submitted and approved
and which is designated nonattainment under the previous SO, standards or is not meeting the requirements of a SIP call under
the previous SO, standards (40 CFR 50.4(3)). A SIP call is a USEPA action requiring a state to resubmit all or part of its State
Implementation Plan to demonstrate attainment of the required NAAQS.

pg/m3 = micrograms of pollutant per cubic meter of air; ppb = parts per billion; ppm = parts per million.

USEPA designates all areas of the country as being in attainment or nonattainment, or as 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 are regulated as attainment areas. An area can be in attainment for some pollutants
and nonattainment for others. If an area was in nonattainment at any point in the last 20 years but is
currently in attainment or is unclassified, then the area is designated a maintenance area.
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Nonattainment and maintenance areas are required to prepare a State Implementation Plan, which
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 81 and in the USEPA Green Book, which the agency revises
from time to time (USEPA 2021a). Attainment status is determined through evaluation of air quality data
from a network of monitors.

All of southeastern Massachusetts is currently designated as unclassifiable or in attainment for all
criteria pollutants, except for Dukes County on Martha’s Vineyard, which is designated as marginally in
nonattainment for the 2008 ozone NAAQS of 75 parts per billion (ppb). In August 2018, USEPA
designated Dukes County as attainment for the current, more stringent 2015 ozone NAAQS of 70 ppb.
Monitored ozone values in Dukes County have remained below the NAAQS of 70 ppb since 2018.
However, the nonattainment designation for Dukes County for the 2008 ozone standard remains in
effect. The entire state of Rhode Island is currently in attainment for all criteria pollutants.

SouthCoast Wind is considering multiple ports for construction including New Bedford, Fall River, and
Salem, Massachusetts; Davisville and Providence, Rhode Island; New London, Connecticut; Sparrows
Point, Maryland; Charleston, South Carolina; and Corpus Christi, Texas as well as some international
ports. Project components may be delivered from international ports including ports in Mexico
(Altamira), Canada (Sheet Harbor, Sydney, Argentia), and Europe and Asia. O&M vessel trips would
originate primarily from the ports of New Bedford and Fall River, Massachusetts; New London,
Connecticut; or Providence, Rhode Island, with the potential for occasional repair and supply delivery
trips originating from ports in Davisville and Providence, Rhode Island; Salem, Massachusetts; Sparrows
Point, Maryland; and Charleston, South Carolina.

The attainment status of these ports varies. The potential ports in the New England region are in
attainment areas except for the Port of New London, Connecticut, which is in a nonattainment area for
the ozone NAAQS. Sparrows Point, Maryland is in nonattainment areas for the SO, and ozone NAAQS.
Charleston, South Carolina and Corpus Christi, Texas are in attainment areas. Figure 3.4.1-1 shows the
locations of all these ports.

The CAA prohibits federal agencies from approving any activity that does not conform to a State
Implementation Plan. This prohibition applies only with respect to nonattainment or maintenance areas
(i.e., areas that were previously in nonattainment and for which a maintenance plan is required).
Conformity to a State Implementation Plan means conformity to a State Implementation Plan’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 and
wilderness areas larger than 5,000 acres that were in existence before August 1977. Projects subject to
federal permits are required to notify the federal land manager responsible for designated Class | areas
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within 62 miles (100 kilometers) of a Project! (USEPA 1992). The federal land manager identifies
appropriate air quality—related values for the Class | area and evaluates the impact of the Project on air
quality—related values. Air quality—related values identified by the federal land manager for a particular
Class | area may include criteria pollutants, visibility, and acidic deposition. The nearest Class | area is the
Lye Brook Wilderness, Vermont, which is approximately 130 miles (210 kilometers) from the nearest
Project component (the Brayton Point HYDC Converter Stations, which are nearer to the Lye Brook
Wilderness than is the Wind Farm Area). This distance is greater than the 100-kilometer distance within
which USEPA recommends that the federal land manager of the Class | area be notified about a project
that requires a federal air quality permit.

The CAA amendments 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 off of
Florida, east of 87° 30" west longitude. The OCS Air Regulations (40 CFR 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 nm of a state seaward boundary are
required to comply with the air quality requirements of the nearest or corresponding onshore area,
including applicable permitting requirements.

3.4.1.2 Impact Level Definitions for Air Quality

Definitions of potential impact levels are provided in Table 3.4.1-2. Impact levels are intended to serve
NEPA purposes only, and they are not intended to establish thresholds or other requirements with
respect to permitting under the CAA.

Table 3.4.1-2. Impact level definitions for air quality

Impact Type of
Level Impact Definition
Increases in ambient pollutant concentrations due to Project emissions would not
Adverse
be detectable.
Negligible
- Decreases in ambient pollutant concentrations due to Project emissions would not
Beneficial
be detectable.
Adverse Increases in ambient pollutant concentrations due to Project emissions would be
Minor to detectable but would not lead to violation of the NAAQS.
Moderate - Decreases in ambient pollutant concentrations due to Project emissions would be
Beneficial
detectable.
Adverse Increases in ambient pollutant concentrations due to Project emissions could
cause or contribute to violation of the NAAQS.
Major
Beneficial Decreases in ambient pollutant concentrations due to Project emissions would be
larger than for minor to moderate impacts.

! The 100-kilometer distance applies to notification and is not a threshold for use in evaluating impacts. Impacts at
Class | areas at distances greater than 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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34.1.3 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, Planned Activities Scenario.

Impacts of the No Action Alternative

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 onshore impacts, including residential,
commercial, industrial, and transportation activities as well as construction. 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.

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on air
quality include ongoing construction of the Vineyard Wind 1 project (62 WTGs and 1 OSP) in OCS-A
0501, the South Fork project (12 WTGs and 1 OSP) in OCS-A 0517, and the Revolution Wind project (65
WTGs and two OSPs) in OCS-A 0486. Ongoing construction of the Vineyard Wind 1, South Fork, and
Revolution Wind projects would have the same type of impacts on air quality that are described in
Cumulative Impacts of the No Action Alternative for all ongoing and planned offshore wind activities in
the geographic analysis area but would be of lower intensity.

Cumulative Impacts of the No Action Alternative

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). The Massachusetts Global Warming Solutions Act of 2008 sets
out a series of requirements for how the state is to achieve GHG emissions reductions by mid-century.
One of the requirements is for the state to set an emissions limit for 2030 and develop an
implementation plan to achieve that limit. Massachusetts has set its GHG emissions reduction target for
the next decade at a 45 percent reduction below the 1990 level in 2030. The Massachusetts Clean
Energy and Climate Plan for 2025 and 2030 establishes a blueprint for achieving this limit equitably and
affordably, with major new initiatives advancing decarbonization of the Commonwealth’s buildings,
transportation, and electricity sectors (EEA 2022). Similarly, Rhode Island EO 20-01 of 2020 set a goal to
meet 100 percent of Rhode Island’s electricity demand with renewable energy by 2030. The Rhode
Island State Energy Plan demonstrates that Rhode Island can increase sector fuel diversity, produce net
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economic benefits, and reduce GHG emissions by 45 percent by the year 2035. The plan proposes
advanced policies and strategies to achieve those goals (OER 2015).

Impacts from fossil-fueled power facilities are expected to be mitigated partially by implementation of
other offshore wind projects near the geographic analysis area, including in the regions off New
England, New York, New Jersey, Delaware, and Maryland to the extent that these wind projects would
result in a reduction in emissions from fossil-fueled power facilities. Other planned 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 (see Appendix D, Section D.2
for a complete description of planned activities).

The sections below summarize the potential impacts of ongoing and planned offshore wind activities
(other than the Proposed Action) on air quality during construction, O&M, and decommissioning of the
projects. The air quality geographic analysis area overlaps with most, but not all, of the offshore wind
lease areas in the Massachusetts and Rhode Island region (Figure 3.4.1-1). BOEM conservatively
assumed in its analysis of air quality impacts that all 901 WTGs estimated for the Massachusetts/Rhode
Island region (except for the Proposed Action) associated with OCS-A-0486, OCS-A-0487, OCS-A-0500,
OCS-A 0501, OCS-A 0517, OCS-A-0520, OCS-A 0522, OCS-A 0534 would be sited within the air quality
geographic analysis area (Appendix D, Table D2-1).

BOEM expects offshore wind activities to affect air quality through the following primary IPFs.

Air emissions: Most air pollutant emissions and air quality impacts from offshore wind projects would
occur during construction, potentially from multiple projects occurring simultaneously. Construction
activity would occur at different locations and could overlap temporally with activities at other locations,
including operational activities at previously constructed projects. All projects would be required to
comply with the CAA. Primary emissions sources would include increased public and commercial
vehicular traffic, air traffic, combustion emissions from construction equipment, and fugitive emissions
from construction-generated dust. During operations, emissions from future offshore wind projects in
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 result largely from commercial vessel traffic and emergency diesel generators. The aggregate
operational emissions for all projects in 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 could decrease and the region as a whole could realize a net benefit to air quality.

The offshore wind projects other than the Proposed Action that may result in air pollutant emissions and
air quality impacts in the air quality geographic analysis area include projects within all or portions of the
following lease areas: OCS-A-0486, OCS-A-0487, OCS-A-0500, OCS-A 0501, OCS-A 0517, OCS-A-0520,
OCS-A 0522, OCS-A 0534 (Appendix D, Table D2-4). If fully developed, projects proposed in these lease
areas would produce 14 GW of renewable power from the installation of 901 WTGs (Appendix D, Table
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D2-1). Based on the assumed offshore construction schedule in Table D2-1, the projects in the
geographic analysis area would be in construction between 2023 and 2031.

During the construction phase, the total emissions of criteria pollutants and ozone precursors from
offshore wind projects other than SouthCoast Wind proposed within the air quality geographic analysis
area, summed over all construction years, are estimated to be 34,496 tons of CO, 165,807 tons of NOx,
8,808 tons of PMg, 5,589 tons of PM,s, 4,441 tons of SO, 5,732 tons of VOCs, and 11,228,498 tons of
carbon dioxide (CO,) (Appendix D, Table D2-4). 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, shifting spatially and temporally across the geographic analysis area.

During operations, emissions from offshore wind projects in the 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. The aggregate operational emissions for all projects in the analysis area
would vary by year as successive projects begin operation. Estimated operational emissions would be
1,297 tons per year of CO, 5,073 tons per year of NOx, 152 tons per year of PMig, 137 tons per year of
PMs, 75 tons per year of SO, 100 tons per year of VOCs, and 412,263 tons per year of CO, (Appendix D,
Table D2-4). Operational emissions would result in negligible air quality impacts because emissions
would be intermittent, localized, and dispersed throughout the combined lease areas and vessel routes
from the onshore O&M facility.

Offshore wind energy development could help displace emissions from fossil fuels, potentially improving
regional air quality and reducing GHG emissions. 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 0.3 to
0.8 degrees Celsius (°C) (0.5-1.4 degrees Fahrenheit [°F]) by 2100. The displacement of fossil fuels by
wind energy is highly influenced by how individual power plants respond to the introduction of wind
energy. For example, the process of changing the plant’s output may temporarily increase the plant’s
emissions (Katzenstein and Apt 2009).2

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 emissions contributions of

2 Katzenstein and Apt (2009) modeled a system of two types of natural gas generators, four wind farms, and one
solar farm. The power output of wind and solar facilities can vary relatively rapidly as meteorological conditions
change, and the natural gas generators vary their power output accordingly to meet electrical demand. When gas
generators change their power output their emissions rates may increase above their steady-state levels. As

a result, the net emissions reductions realized from gas generators reducing their output in response to wind and
solar power can be less than the reduction that would be expected based solely on the amount of wind and solar
power. The study found that reductions in CO2 emissions would be about 80 percent, and in NOx emissions about
30 to 50 percent, of the emissions reductions expected if the power fluctuations caused no additional emissions.
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the existing and projected mixes of 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; Buonocore et al. 2016).

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 2020a). 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 development of 36 GW of reasonably foreseeable wind
power on the OCS from ongoing and planned offshore wind projects (Appendix D, Table D2-1). Table
3.4.1-3 presents the estimated monetized health benefits and avoided mortality for this scenario.

Table 3.4.1-3. COBRA estimate of annual avoided health effects with 36 GW reasonably
foreseeable offshore wind power

i M ized Total Health Benefi
Discount onei':lz.ed otal Health Benetits Avoided Mortality (cases/year)
Rate 2 (million U.S. dollars/year)
(2023) Low Estimate ® High Estimate ® Low Estimate ® High Estimate ®
3% $232 $523 21 47
7% $203 $460 21 47

Source: USEPA 2020a.

aThe 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 2020b).

b The 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; s 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 2020b).

BOEM anticipates that the air quality impacts associated with offshore wind activities other than the
Proposed Action in the geographic analysis area would result in minor adverse impacts due to emissions
of criteria pollutants, VOCs, air toxics or hazardous air pollutants (HAPs), and GHGs, mostly released
during construction and decommissioning. Impacts would be minor because these emissions would
incrementally increase ambient pollutant concentrations, though not by enough to cause a violation of
the NAAQS or Massachusetts AAQS. Offshore wind projects likely would lead to reduced emissions from
fossil-fueled power facilities and consequently minor to moderate beneficial impacts on air quality.

Accidental releases: Offshore wind activities could release VOCs and HAPs because of accidental
chemical spills in the geographic analysis area. Section 3.4.2, Water Quality, discusses the nature of
releases anticipated. Based on Appendix D, Table D2-3, up to about 1,833,481 gallons (6.9 million liters)
of coolants, 6,835,448 gallons (25.9 million liters) of oils and lubricants, and 1,729,064 gallons (6.5
million liters) of diesel fuel would be contained in the 920 wind turbine and substation structures for the
wind energy projects in the geographic analysis area. If accidental releases occur, they would be most
likely during construction but could occur during operation and decommissioning of offshore wind
facilities. These may lead to short-term periods (hours to days)? of HAP emissions through surface

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

Affected Environment and Environmental Consequences 3.4.1-9 USDOI | BOEM



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 in the geographic
analysis area is much less than the volume of hazardous liquids transported by ongoing activities (U.S.
Energy Information Administration 2014). BOEM expects air quality impacts from accidental releases
would be negligible because impacts would be short term and limited to the area near the accidental
release location. Accidental spills would occur infrequently over a 33-year period with a higher
probability of spills during future project construction, but they would not be expected to contribute
appreciably to overall impacts on air quality.*

Conclusions

Impacts of the No Action Alternative: Under the No Action Alternative, air quality would continue to
reflect current regional trends and respond to IPFs introduced by other ongoing activities. Additional,
higher-emitting, fossil-fueled power facilities could be built, or could be kept in service, to meet future
power demand, fired by natural gas, oil, or coal. These impacts would be partially mitigated once the
approved Vineyard Wind 1, South Fork, and Revolution Wind offshore wind projects are operational.
BOEM expects ongoing non-offshore wind activities and offshore wind activities to have continuing
regional air quality impacts primarily through air pollutant emissions, accidental releases, and climate
change. BOEM anticipates that the impacts of ongoing activities, such as air pollutant emissions and
GHGs, would be minor to moderate adverse.

Cumulative Impacts of the No Action Alternative: Under the No Action Alternative, existing
environmental trends and ongoing activities would continue to affect air quality in the geographic
analysis area. Planned non-offshore wind activities would contribute to impacts on air quality because
air pollutant and GHG emissions would increase through construction and operation of new energy
generation facilities to meet future power demands. Although there are no such energy generation
facilities planned to occur in the geographic analysis area, continuation of current regional trends in
energy development could include new power plants that could contribute to air quality and GHG
impacts in Massachusetts and the other New England states.

Planned and ongoing offshore wind activities would contribute to air quality impacts due to emissions of
criteria pollutants, VOCs, HAPs, and GHGs, mostly released during construction and decommissioning.
Impacts would be minor because these emissions would incrementally increase ambient pollutant
concentrations, though not by enough to cause a violation of the NAAQS or Massachusetts AAQS.

4 SouthCoast Wind’s lease with BOEM (Lease OCS-A 0521) has an operational term of 33 years that commences on
the date of COP approval (BOEM 2019); see also 30 CFR 585.235(a)(3)). SouthCoast Wind would need to request an
extension of its operational term from BOEM to operate the proposed Projects for 35 years. For the purposes of
maximume-case scenario and to ensure NEPA coverage if BOEM grants such an extension, the Final EIS analyzes a
35-year operational term for all resource impact analyses except for air quality. The air quality impact analysis
assumes a 33-year operational term to provide a conservative assessment of emissions offsets during the
operational term of the Proposed Action.
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Pollutant emissions during operations would be generally lower and more transient. Most air pollutant
emissions and air quality impacts would occur during multiple overlapping project construction phases
from 2023 through 2030. Once operational, offshore wind projects likely would lead to beneficial
impacts on air quality through reduced emissions from fossil-fueled power facilities.

Overall, BOEM anticipates the cumulative impacts of the No Action Alternative on air quality from
ongoing and planned activities would be minor to moderate adverse, largely driven by emissions from
fossil-fueled power facilities, other ongoing and planned non-offshore wind emissions, and emissions
from construction and decommissioning of offshore wind projects. Because offshore wind projects likely
would lead to reduced emissions from fossil-fueled power facilities, BOEM also anticipates the
cumulative impacts of the No Action Alternative would result in minor to moderate beneficial impacts
on regional air quality.

Construction and operation of 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 on the source location. Increasing energy production from offshore wind
projects would likely reduce regional GHG emissions by displacing energy from fossil fuels. This
reduction would more than offset the relatively small GHG emissions from offshore wind projects.
Regional reductions in GHG emissions would support states in meeting their renewable energy and
emissions goals and would reinforce ongoing trends toward electrifying transportation and heating, as
the climate benefits of electrification of these sectors depend on renewable electricity as a lower-
emissions source of energy than fossil fuels. In all, the reduction in regional GHG emissions would be
noticeable in the regional context, would contribute incrementally to reducing climate change, and
would represent a moderate beneficial impact in the regional context but a negligible beneficial impact
in the global context.

3414 Relevant Design Parameters and Potential Variances in Impacts

This 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 following
sections. The following PDE parameters (Appendix C, Project Design Envelope and Maximum-Case
Scenario) would influence the magnitude of the impacts on air quality.

e Emissions 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 Wind Farm Area and offshore export cable routes.

e Soil characteristics at excavation areas, which may affect fugitive emissions.

e Emissions control strategy for fugitive emissions due to excavation and hauling operations.
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Changes to the design capacity of the WTGs would not alter the maximum potential air quality impacts
for the proposed Project and alternatives because the maximum-case scenario involves the maximum
number of WTGs (147) allowed in the PDE.

SouthCoast Wind has committed to measures to minimize impacts on air quality. Low sulfur fuels would
be used to the extent practicable. Low-NOx engines designed to reduce air pollution would be used
when practicable. SouthCoast Wind would implement an onshore construction schedule to minimize
effects on neighboring land uses to the extent feasible. Best management practices would be
implemented throughout the Project phases to reduce potential air quality effects. Impacts from
accidental releases would be reduced through implementation of a Stormwater Pollution Prevention
Plan (SWPPP) and a Spill Prevention, Control, and Countermeasure Plan. The SWPPP also would include
measures to control fugitive dust that may be generated as a result of soil disturbance and construction
vehicle traffic (COP Volume 2, Table 16-1; SouthCoast Wind 2024).

3.4.15 Impacts of Alternative B - Proposed Action on Air Quality

The Proposed Action may generate emissions and affect air quality in the Massachusetts region and
nearby coastal waters during construction, O&M, and decommissioning activities. Onshore emissions
would occur in the onshore export cable corridors and at points of interconnection, potentially including
the Falmouth Tap substation in Falmouth, Massachusetts, and the National Grid substation at Brayton
Point in Somerset, Massachusetts.> Offshore emissions would be within the OCS, including state
offshore waters. Offshore emissions would occur in the Lease Area and the offshore export cable
corridors. COP Volume 1, Section 3.3 (SouthCoast Wind 2024) provides additional information on land
use and proposed ports.

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 Action and, potentially, during
operations. These impacts, while generally localized to the areas near the emissions sources, may occur
at any location associated with the Proposed Action, be it offshore in the Wind Farm Area or at any of
the onshore construction or support sites. Ozone levels in the region also could be affected.

The Proposed Action’s WTGs, substations, and offshore and onshore cable corridors would not
themselves generate air pollutant emissions during normal operations. However, air pollutant emissions
from equipment used in the construction, 0&M, and decommissioning phases could affect air quality in
the geographic analysis area and nearby coastal waters and shore areas. Most emissions would occur
temporarily during construction, offshore in the Wind Farm Area, onshore at the landfall sites, along the
offshore and onshore export cable routes, at the onshore substation and converter station sites, and at
the construction staging areas. Additional emissions related to the Proposed Action could also occur at
the ports used to transport material and personnel to and from the Project area. However, the Proposed
Action would provide beneficial impacts on air quality in the vicinity of the Project and the surrounding

5 As described in Chapter 2, Section 2.1.2, Alternative B — Proposed Action, Brayton Point is the preferred ECC for
both Project 1 and Project 2, and Falmouth is the variant ECC for Project 2, which would be used if SouthCoast
Wind is prevented from using Brayton Point for Project 2.
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region to the extent that energy produced by the Proposed Action would displace energy produced by

fossil-fueled power facilities.

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. Fugitive dust emissions would occur as a result of excavation and hauling of soil
during onshore construction activities. Emissions from the OCS source, as defined in the CAA, would be
permitted as part of SouthCoast Wind’s OCS permit.

The emissions estimates in this section do not include emissions from raw material extraction, material
processing, and component manufacturing, i.e., a 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 having the greatest impact
on life-cycle emissions generally are steel and concrete and that material recycling rates have a large
influence on life-cycle emissions. The National Renewable Energy Laboratory harmonized approximately
3,000 life cycle assessment studies with around 240 published life-cycle analyses of land-based and
offshore wind technologies (NREL 2021). Though wind has higher upstream emissions than many other
generation methods, its life-cycle GHG emissions are orders of magnitude lower. NREL (2021) estimated
that the central 50 percent of GHG estimates reviewed were in the range of 9.4-14 grams of COe per
kilowatt-hour (g CO2-eq/kWh) while life-cycle GHG estimates for coal and natural gas are on the scale of
1,000 g CO,-eq/kWh (Dolan and Heath 2012) and 480 g CO,-eq/kWh (O’Donoughue 2014), respectively.

Air Emissions — Construction

Fuel combustion, earthmoving, and solvent use would cause construction-related emissions. The air
pollutants would include criteria pollutants, VOCs, HAPs, and 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. Construction equipment would comply with all applicable fuel-efficiency, fuel
sulfur content, and emissions standards to minimize combustion emissions and associated air quality
impacts. The total estimated construction emissions of each pollutant are summarized in Table 3.4.1-4.
BOEM anticipates that air quality impacts from construction of the Proposed Action would be minor.

Table 3.4.1-4. SouthCoast Wind total construction emissions (criteria pollutants and VOCs in U.S.
tons; GHGs in metric tons)

Year? ‘ co ‘ \[0)% ‘ PM1o PMas ‘

2025 1,183 5,709 414 224 222 227 337,863 1.7 12.7 341,282
2026 1,183 5,709 414 224 222 227 337,863 1.7 12.7 341,282
2027 1,183 5,709 414 224 222 227 337,863 1.7 12.7 341,282
2028 1,183 5,709 414 224 222 227 337,863 1.7 12.7 341,282
2029 1,183 5,709 414 224 222 227 337,863 1.7 12.7 341,282
2030 1,183 5,709 414 224 222 227 337,863 1.7 12.7 341,282
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2031 1,183 | 5,709 414 224 222 227 337,863 1.7 12.7 341,282

Total 8,284 | 39,964 2,897 1,566 1,556 1,589 |2,365,042 12 89 2,388,972

Source: COP, Appendix G, Table 5-1; SouthCoast Wind 2024.

Sum of individual values may not equal total due to rounding.

aSouthCoast Wind has revised its construction schedule to 7 years from 4 years; however, SouthCoast Wind COP Appendix G
(the source for the emissions data in Table 3.4.1-4) reflects 4 years of construction emissions. BOEM expects that total
construction emissions over a 7-year period, as shown in the table, would be similar to the totals shown in COP Appendix G, but
that maximum annual emissions would be less than in COP Appendix G because construction would be spread out over 7 years
instead of 4.

Offshore Construction

Emissions from potential construction activities would vary throughout the construction and installation
of offshore components. Emissions from offshore activities would occur during pile driving and scour-
protection installation, offshore cable laying, turbine installation, and substation installation. Offshore
construction-related emissions also would come from diesel-fueled generators used to temporarily
supply power to the WTGs and 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 Proposed Action may
need emergency generators at times, potentially resulting in increased emissions for limited periods.
SouthCoast Wind has proposed measures to reduce emissions including compliance with applicable fuel-
efficiency, fuel sulfur content, and emissions standards (COP Volume 2, Table 16-1; SouthCoast Wind
2024).

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. Fugitive dust emissions would occur as a result of excavation and hauling of soil
during onshore construction activities. Emissions from the OCS source, as defined in the CAA, would be
permitted as part of the OCS permit for which SouthCoast Wind is currently in the application process.
The Project must demonstrate compliance with the NAAQS. The OCS air permitting process includes air
dispersion modeling of emissions to demonstrate compliance with the NAAQS. The CAA also provides
protection of air quality in Class | wilderness areas by means of the NAAQS and the Prevention of
Significant Deterioration (PSD) program and gives federal land managers a responsibility to protect the
air quality—related values of Class | areas from the adverse impacts of air pollution. If emissions from the
Project would cause or contribute to adverse impacts on the air quality—related values of a Class | area,
the permitting authority (i.e., USEPA) can deny the permit. As part of the air quality-related values
analysis, the Project must demonstrate that significant visibility degradation would not occur.

NAAQS and PSD Dispersion Modeling

As part of the SouthCoast Wind Outer Continental Shelf Air Permit Application (OCS Application)
(SouthCoast Wind 2023), SouthCoast Wind conducted dispersion modeling to demonstrate that
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construction of the Proposed Action will show modeled compliance with the NAAQS and PSD
increments. Construction activities were divided among 11 scenarios (e.g., Seabed Prep/Scour
Protection), which were selected based on consideration of the locations in which they are expected to
occur as well as the likelihood that activities could take place simultaneously. The OCS Application,
Appendix C— OCS Permit Air Quality Modeling Report, Section 4.4, Modeling Scenarios (SouthCoast Wind
2023), provides further description of the air quality modeling scenarios.

For the purposes of modeling, it was assumed that the worst-case year (resulting in the highest air
emissions) will include up to 85 potential WTGs constructed and 1 OSP constructed within that year.
Short-term construction modeling assumed all construction scenarios except OSP installation occurring
simultaneously during a single day in the Lease Area but at separate/adjacent WTG locations. The
overlap of impacts from an adjacent WTG location was accounted for by adding a representative
concentration from another scenario (SouthCoast Wind 2023: Appendix C, Section 4.0).

Dispersion modeling was conducted in accordance with USEPA’s Guideline on Air Quality Models, which
is contained in 40 CFR Part 51, Appendix W, Guidance for Ozone and Fine Particulate Matter Permit
Modeling, and MassDEP’s Modeling Guidance for Significant Stationary Sources of Air Pollution
(SouthCoast Wind 2023: Appendix C, Section 4.0). The USEPA’s AERMOD-AERCOARE model was used to
estimate criteria pollutant concentrations for comparison to the NAAQS and PSD increments
(SouthCoast Wind 2023: Appendix C, Section 4.2). Three years (2018-2020) of Weather Research and
Forecasting prognostic model data obtained from USEPA were selected for use in developing the
overwater data required by AERCOARE. The Mesoscale Model Interface Program (MMIF-Version 4.0)
was used to extract the meteorological data from a grid point located nearest to the Lease Area centroid
(SouthCoast Wind 2023: Appendix C, Section 4.3). Emissions of secondary pollutants (particulate matter
and ozone formed in the atmosphere from reactions of precursor chemicals) were estimated using
USEPA’s Guidance on the Development of Modeled Emission Rates for Precursors as a Tier 1
Demonstration Tool for Ozone and PM2.5 under the PSD Permitting Program (SouthCoast Wind 2023:
Appendix C, Section 4.10).

Table 3.4.1-5 and Table 3.4.1-6 present a summary of model results for comparison to the NAAQS and
PSD increments, respectively. The maximum modeled impact includes the contribution from nearby
simultaneous-emissions scenarios where applicable. As shown in the tables, all pollutants and averaging
periods are less than the NAAQS and PSD increments.

Table 3.4.1-5. Estimated pollutant concentrations during construction compared to NAAQS

Period O = = = alal®

co 1-hour H2H 3,085 1,803 4,888 40,000 12%

co 8-hour H2H 1,799 1,146 2,945 10,000 29%

NO2 1-hour 98t %ile 183.1 Included © 183.1 188 97%

NO2 Annual Max 15.5 12.38 19.4 100 19%

PMao 24-hour H2H 12.6 26 38.6 150 26%
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Modeled

Pollutant A\:::gijng Rank?® Design Conc. ® ci?::'fg(:;;::,) Tc(v:;l /(;c:sr;c. (TLQ/An?*”S) N:/: : CflS
(ng/m’)
PM2.s 24-hour 98" %ile 5.73¢ 16.2 21.9 35 63%
PMzs Annual Max 0.69 ¢ 6.61 7.30 12 61%
SO, 1-hour 99t %ile 74.4 7.86 82.3 196 42%

Source: SouthCoast Wind 2023, Appendix C — OCS Permit Air Quality Modeling Report, Table 5-3.

2 H2H = highest second-highest, 98th %ile = 98th percentile, 99th %ile = 99th percentile, Max = Maximum annual concentration.
b Maximum modeled design concentration over all construction scenarios. Contributions from nearby simultaneous scenarios
are included, where applicable.

¢ Seasonal and hourly varying background concentrations were included directly in AERMOD.

d Includes PM, s secondary concentration.

pg/m3 = micrograms of pollutant per cubic meter of air; Conc. =Concentration.

Table 3.4.1-6. Estimated pollutant concentrations during construction compared to Prevention of
Significant Deterioration increments

Modeled Design

Pollutant A\;eer:g:ing Concentration ® PSD(::/:::;ent I:ﬁ:?:r:fegt
(ng/m3)
NO; Annual Max 15.5 25 62%
PMio 24-hour H2H 12.6 30 42%
PM2s 24-hour H2H 8.6° 9 96%
PM2s Annual Max 0.69°¢ 4 17%
SO 3-hour H2H 76.1 512 15%
SOz 24-hour H2H 30.3 91 33%

Source: SouthCoast Wind 2023, Appendix C — OCS Permit Air Quality Modeling Report, Table 5-5.

3 H2H = highest second-highest, Max = Maximum annual concentration.

b Maximum modeled design concentration over all construction scenarios. Contributions from nearby simultaneous scenarios
are included, where applicable.

¢Includes PM; 5 secondary concentration.

pg/m3 = micrograms of pollutant per cubic meter of air.

Class 1 Wilderness Area Dispersion Modeling

Potential SouthCoast Wind Project impacts at Lye Brook Wilderness (Class 1 area) were estimated by
scaling impacts at the same location presented by the nearby Vineyard Wind 1 project as a
supplemental analysis to their OCS air permit application. Impacts for 24-hour PMo, 24-hour PM35, and
annual NO; reported by Vineyard Wind 1 were scaled proportionally according to the ratio of
SouthCoast Wind emissions to Vineyard Wind 1 emissions (and PSD increments) (SouthCoast Wind
2023: Appendix C, Section 5.4.1). The SouthCoast Wind emissions were based on the worst-case annual
construction emissions for Project 1, as shown in Table 3-1 of Appendix C of the SouthCoast Wind OCS
Permit Application (SouthCoast Wind 2023). The worst-case annual construction emissions include
activities related to a buildout of up to 84 WTGs and one OSP in one year (for Project 1). As shown in
Table 3.4.1-7, the estimated impacts due to the SouthCoast Wind Project are less than the USEPA Class |
significant impact levels (SILs). USEPA considers that no further analysis is necessary for impacts that are
less than the SiLs.
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Table 3.4.1-7. Estimated impacts due to the Project at Lye Brook Wilderness (Class 1 Area)

PO a Averaging Period 0 o d Co

NO2 Annual 0.013 0.1
PM1o 24-hour 0.049 0.3
PM2zs 24-hour 0.24 0.27

Source: SouthCoast Wind 2023, Appendix C — OCS Permit Air Quality Modeling Report, Table 5-7.
a Scaled proportionally according to the ratio of SouthCoast Wind emissions to Vineyard Wind 1 emissions.
pg/m3 = micrograms of pollutant per cubic meter of air.

Soil, Vegetation, and Growth Analysis

Based on the modeled concentrations in the OCS Application (SouthCoast Wind 2023: Appendix C,
Section 5.4.3), it was determined that impacts on soils and vegetation would be lower than applicable
thresholds. The Proposed Action would have an overall positive effect on employment and the economy
of the region, while few effects on population and housing are expected. SouthCoast Wind will
implement certain measures to further reduce the likelihood of any negative effects and promote
potential positive effects on regional demographics, employment, and economics (SouthCoast Wind
2023: Appendix C, Section 5.4.4). For further discussion of economic impacts see Section 3.6.3,
Demographics, Employment, and Economics.

Visibility Analysis

The visibility analysis is an estimate of the impacts due to Project emissions on the visual quality in the
area. The USEPA’s VISCREEN screening model was used to assess visibility impairment at Class Il vistas at
Nantucket. As explained in the OCS Application (SouthCoast Wind 2023: Appendix C, Section 5.4.3), the
VISCREEN user’s guide (USEPA 1992) indicates the maximum short-term emission rates expected during
the course of a year should be input to the model. A conservative characterization of 0&M emissions
was used to represent the most regularly occurring annual activity for the Project. The total emissions
from both the daily O&M scenario as well as the major repair scenario were used.

The visibility (plume blight) analysis was conducted for Class |l vistas at Nantucket. Plume perceptibility
and contrast values modeled for the Class Il areas were conservatively compared to Class | criteria
because there are no established Class Il criteria (SouthCoast Wind 2023: Appendix C, Section 5.4.2). The
modeling results in the OCS Application indicate that plume blight and contrast are less than Class |
criteria for all viewing angles. Values less than the criteria indicate that the visual impact is not
considered adverse and no further visibility analysis is required. Table 3.4.1-8 summarizes the visibility
assessment results. Because short-term emission rates during construction would be less than during
0&M, visibility impacts during construction would be less than shown in Table 3.4.1-8 and would be less
than the Class | impact criteria. USEPA considers that no further analysis is necessary for impacts that
are less than the impact criteria.
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Table 3.4.1-8. Estimated visibility impacts due to the Project

Light Scattering

Perceptibility (AE)

Contrast (Cplume)

Angle (degrees)

Modeled Value
1.808

Class | Criterion

Modeled Value
-0.006

Class | Criterion
+0.05

140

0.656

-0.007

+0.05

Source: SouthCoast Wind 2023: Appendix C, Table 5-9.

AE = Color difference parameter used to characterize the perceptibility of the difference between two colors. It is used to
characterize the perceptibility of a plume on the basis of the color difference between the plume and a viewing background
such as the sky, a cloud, or a terrain feature.

Colume = Contrast of a plume against a viewing background such as the sky or a terrain feature.

Onshore Construction

Onshore activities of the Proposed Action would consist primarily of HDD, duct-bank construction, cable-
pulling operations, and substation construction. Emissions would be primarily from operation of diesel-
powered equipment and vehicle activity, such as bulldozers, excavators, and diesel trucks, and fugitive
particulate emissions from excavation and hauling of soil. SouthCoast Wind has proposed measures to
reduce emissions including compliance with applicable fuel-efficiency, fuel sulfur content, and emissions
standards (COP Volume 2, Table 16-1; SouthCoast Wind 2024).

These emissions would be highly variable and limited in spatial extent at any given period and would
result in minor impacts because they would be temporary 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.

Air Emissions — Operations and Maintenance
Offshore O&M

During O&M, air quality impacts are anticipated to be smaller in magnitude compared to construction
and decommissioning. 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 have no pollutant emissions. Emergency generators on the WTGs and the substations would
operate 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. Crew transfer vessels and helicopters would transport crews
to the Wind Farm Area for inspections, routine maintenance, and repairs. Jack-up vessels, multipurpose
offshore support vessels, and rock-dumping vessels would travel infrequently to the Wind Farm Area for
significant maintenance and repairs. The Proposed Action’s contribution would be additive with the
impact(s) of any and all other operational activities, including offshore wind activities, that occur in the
geographic analysis area. COP Volume 2, Section 3.5 (SouthCoast Wind 2024), provides a more detailed
description of offshore and onshore O&M activities, and COP Appendix G, Section 5 (SouthCoast Wind
2024) summarizes emissions during O&M. The annual estimated emissions for O&M are summarized in
Table 3.4.1-9.
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Table 3.4.1-9. SouthCoast Wind operations and maintenance emissions (criteria pollutants and
VOCs in U.S. tons; GHGs in metric tons)

‘ co ‘ NOx ‘PMm‘PMz.s SO | VOC

CO: CHa N20 SFs
Annual 180 729 24 19 28 13 42,569 0.3 2.0 0.1 46,428
Lifetime (33 years) | 5,940 | 24,057 | 792 627 | 924 | 429 | 1,404,805 9 64 2 1,505,224

Source: COP Appendix G, Table 5-2 (SouthCoast Wind 2024).

BOEM anticipates that air quality impacts from O&M of the Proposed Action would be minor, occurring
for short periods of time several times per year during the proposed 33 years.

NAAQS and PSD Dispersion Modeling

As part of the OCS Application (SouthCoast Wind 2023), SouthCoast Wind conducted dispersion
modeling to demonstrate that O&M of the Proposed Action will show modeled compliance with the
NAAQS and PSD increments. O&M activities were categorized as either O&M Daily Inspection/Routine
Maintenance or WTG and OSP Major Repair. The analysis conservatively assumed worst-case short-term
and annual operating conditions and accounted for activities that can occur simultaneously in the Lease
Area, but at separate/adjacent WTG locations (SouthCoast Wind 2023: Appendix C, Section 4.0).
Dispersion modeling was conducted using the models and guidance summarized above for Offshore
Construction. Table 3.4.1-10 and Table 3.4.1-11 present the summary of model results for comparison to
the NAAQS and PSD increments, respectively. The maximum modeled impact includes the contribution
from nearby simultaneous-emissions scenarios where applicable. As shown in the tables, results for all
pollutants and averaging periods are less than the NAAQS and PSD increments.

Table 3.4.1-10. Estimated pollutant concentrations during O&M compared to NAAQS

Modeled

Pollutant 2 Averaging Design Conc. ¢ Background Total Conc. NAAQS % of
Period 8 5 | Conc. (pg/m3) (ng/m?d) (ng/m?d) NAAQS
(ng/m3)

NO 1-hour 98 %ile 35.90 Included ¢ 35.90 188 19%
PMa1o 24-hour H2H 10.25 26 36.25 150 24%
PM2s 24-hour 98t %ile 6.55 ¢ 16.2 22.75 35 65%

SO2 1-hour 99t %ile 163.4 7.86 171.21 196 87%

SO 3-hour H2H 141.0 8.65 149.64 1,300 12%

Source: SouthCoast Wind 2023, Appendix C — OCS Permit Air Quality Modeling Report, Table 5-4.

a Modeling performed as part of the OCS Application indicates that only 24-hour PM; s and 1-hour and 24-hour SO, are greater
than their respective SlLs (SouthCoast Wind 2023: Appendix C, Section 5.1.2). Therefore, these are the only pollutants and
averaging periods that required additional analysis to demonstrate compliance with the NAAQS. All other pollutants and
averaging periods are excluded from the table.
b H2H = highest second-highest, 98th %ile = 98th percentile, 99th %ile = 99th percentile
¢ Maximum modeled design concentration over both O&M scenarios. Contributions from nearby simultaneous-emissions
scenarios are included.
d Seasonal and hourly varying background concentrations were included directly in AERMOD.
¢ Includes PM; s secondary concentration.
pg/m3 = micrograms of pollutant per cubic meter of air; Conc. = Concentration.
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Table 3.4.1-11. Estimated pollutant concentrations during O&M compared to Prevention of

Significant Deterioration increments

Modeled Design

Pollutant ® Averaging Period Concentration © PSD('Ilr:/rrir;;ent I:fc::r:se:t
PM1o 24-hour H2H 10.73 30 36%
PM2s 24-hour H2H 8.44¢ 9 93%

SO2 3-hour H2H 144.3 512 28%
SOz 24-hour H2H 64.0 91 70%

Source: SouthCoast Wind 2023, Appendix C — OCS Permit Air Quality Modeling Report, Table 5-6.

a Modeling performed as part of the OCS Application indicates that only 24-hour PM; s and 1-hour and 24-hour SO, are greater
than their respective SlLs (SouthCoast Wind 2023: Appendix C, Section 5.1.2). Therefore, these are the only pollutants and
averaging periods that required additional analysis to demonstrate compliance with PSD increments. All other pollutants and
averaging periods are excluded from the table.

b H2H = highest second-highest

¢ Maximum modeled design concentration over both O&M scenarios. Contributions from nearby simultaneous scenarios are
included.

dIncludes PM, s secondary concentration.

pg/m3 = micrograms of pollutant per cubic meter of air.

Class 1 Wilderness Area Dispersion Modeling

Potential Project construction impacts at Lye Brook Wilderness (Class 1 area) were estimated by scaling
impacts at the same location presented by the Vineyard Wind 1 project as a supplemental analysis to
their OCS air permit application. The results of the analysis are summarized in Table 3.4.1-7. Because
emissions during O&M would be much less than during construction, impacts at the Lye Brook
Wilderness during O&M would be less than shown in Table 3.4.1-7 and would be less than the
applicable thresholds.

Soil, Vegetation, and Growth Analysis

Based on the modeled concentrations in the OCS Application (SouthCoast Wind 2023: Appendix C,
Sections 5.4.3 and 5.4.4), it was determined that impacts on soils and vegetation would be lower than
applicable thresholds and that O&M of the Proposed Action would lead to only limited growth and
emissions. For further discussion of economic impacts see Section 3.6.3, Demographics, Employment,
and Economics.

Visibility Analysis

Based on the modeled concentrations in the OCS Application (SouthCoast Wind 2023: Appendix C,
Section 5.4.2), it was determined that O&M impacts from plume blight and contrast would be lower
than applicable thresholds, as shown in Table 3.4.1-8.

Onshore O&M

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
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substation and splice vaults, which would require minimal use of worker vehicles and construction

equipment. SouthCoast Wind intends to primarily use port facilities at New Bedford and/or Fall River,
Massachusetts or New London area, Connecticut, or Providence, Rhode Island to support O&M
activities. BOEM anticipates that air quality impacts due to onshore O&M from the Proposed Action
alone would be minor, intermittent, and occurring for short periods.

Avoided Emissions

Increases in renewable energy could lead to reductions in emissions from fossil-fueled power facilities.
SouthCoast Wind used the USEPA Avoided Emissions and Generation Tool (AVERT) (USEPA 2021b) to
estimate the emissions avoided as a result of the Proposed Action. Once operational, the Proposed
Action would result in annual avoided emissions of 692 tons of NOy, 313 tons of SO,, and 4,038,482 tons
of CO, (COP Appendix G, Table 6-1; SouthCoast Wind 2024). The avoided CO emissions represent about
8 percent of the required GHG emissions reduction from 1990 levels by 2030 in Massachusetts (EEA
2022) or about 72 percent of the required GHG emissions reduction from 1990 levels by 2035 in Rhode
Island (OER 2015). The avoided CO emissions are equivalent to the emissions generated by about
800,000 passenger vehicles in a year (USEPA 2020c). 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 emissions related to its construction and
eventual decommissioning within different time periods of operation depending on the pollutant: SO,
would be offset in approximately 10 years of operation, and CO; in approximately 1 year. (NOx emissions
would not be offset during the project lifetime.) 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.

The potential health benefits of avoided emissions can be evaluated using USEPA’s COBRA health
impacts screening and mapping tool as discussed in Section 3.4.1.3, Impacts of Alternative A — No Action
on Air Quality. COBRA was used to analyze the avoided emissions that were calculated for the Proposed
Action (COP Appendix G; SouthCoast Wind 2024). Table 3.4.1-12 presents the results.

Table 3.4.1-12. COBRA estimate of annual avoided health effects with Proposed Action

Monetized Total Health Benefits

Avoided Mortality (cases/year)

Discount Rate ° (million U.S. dollars/year)
(2023)
Low Estimate 2 High Estimate ® Low Estimate ® High Estimate ®
3% $15.6 $35.1 1.400 3.167
7% $13.6 30.9 1.400 3.167

a The 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 2020b).

b The 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; s levels. Specifically, the high estimates are based on studies that estimated a larger
effect of changes in ambient PM; 5 levels on the incidence of these health effects (USEPA 2020b).
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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,, methane, and nitrous oxide 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. 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 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 95th 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.
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Table 3.4.1-13 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,
methane, and nitrous oxide emissions. In accordance with 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 SouthCoast Wind’s estimates of emissions in each year. In Table 3.4.1-13, 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.

Table 3.4.1-13. Estimated social cost of GHGs associated with the Proposed Action

Social Cost of GHGs (20208$) ?

Description 95t percentile Value,

3% discount rate

Average Value,
5% discount rate

Average Value,
3% discount rate

Average Value,
2.5% discount rate

Construction, operation, $60,000,000 $248,000,000 $384,000,000 $754,000,000
and decommissioning
Avoided emissions ° -$1,108,000,000 | -$4,781,000,000 | -$7,446,000,000 | -$14,654,000,000

Net SCC-CO:
SC-CH4

-$1,048,000,000

-$4,533,000,000

-$7,062,000,000

-$13,900,000,000

Construction,. oPer?tion, $0 $0 $0 50

and decommissioning

Avoided emissions -$4,000,000 -$11,000,000 -$16,000,000 -$31,000,000

Net SCC-CH4 -$4,000,000 -$11,000,000 -$16,000,000 -$31,000,000

Construction, operation, $1,000,000 $4,000,000 $6,000,000 $10,000,000

and decommissioning

Avoided emissions -$4,000,000 -$18,000,000 -$28,000,000 -$48,000,000

Net SCC-N»0 -$3,000,000 -$14,000,000 -$22,000,000 -$38,000,000

Construction, operation, $1,000,000 $3,000,000 $4,000,000 $8,000,000

and decommissioning

Avoided emissions $0 $0 $0 $0

Net SCC-SFg $1,000,000 $3,000,000 $4,000,000 $8,000,000
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Social Cost of GHGs (20208$) ?

Description Average Value, Average Value, Average Value, 95™ Percentile Value,
5% discount rate | 3% discount rate | 2.5% discount rate 3% discount rate
SC-GHG3
Construction, operation, $62,000,000 $255,000,000 $394,000,000 $772,000,000
and decommissioning
Avoided emissions -$1,116,000,000 | -$4,810,000,000 -$7,490,000,000 -$14,733,000,000
Net SC-GHG -$1,054,000,000 | -$4,555,000,000 -$7,096,000,000 -$13,961,000,000

Estimates are the sum of the social costs for CO,, methane, nitrous oxide, and SFs over the Project lifetime.

Estimates are rounded to the nearest $1,000,000.

a The following calendar years were assumed in calculating SC-GHG: construction 2025-2031, operation (33 years) 2032-2064,
and decommissioning 2065—-2066.

b Negative cost values indicate benefits.

Table 3.4.1-14 presents the annual emissions, avoided emissions, and net emissions of CO,e over the
operational lifetime of the Proposed Action. Net emissions are the Proposed Action emissions minus the
avoided emissions. The No Action Alternative would result in no emissions during construction and
O&M because no project would 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 emissions not avoided, 3,663,630 metric tons per year of CO,e (Table 3.4.1-14),
would be equivalent to about 800,000 additional passenger vehicles per year. These estimates are
relative to the 2018 grid configuration, 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.

Air Emissions—Decommissioning

SouthCoast Wind would decommission the Proposed Action at the end of the Proposed Action’s
operational lifetime. SouthCoast Wind 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.

The dismantling and removal of the turbine components (blades, nacelle, and tower) and other offshore
components would largely be a “reverse installation” process subject to the same constraints as the
original construction phase. Onshore decommissioning activities would include removing facilities and
equipment and restoring the sites to pre-Project conditions where warranted. Emissions from
decommissioning were not quantified but are expected to be less than for construction. SouthCoast
Wind 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 33 years
and in the future will have lower emissions than current vessels and equipment. SouthCoast Wind
anticipates minor and temporary air quality impacts from the Proposed Action due to decommissioning.
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Accidental Releases

The Proposed Action could release VOCs or HAPs because of accidental chemical spills. The Proposed
Action would have up to about 75,000 gallons (284,000 liters) of coolants, 1,188,650 gallons (4.5 million
liters) of oils and lubricants, and 332,300 gallons (1.3 million liters) of diesel fuel in its wind turbine and
substation structures. Accidental releases including spills from vessel collisions and allisions may lead to
short-term 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 well as the distributed nature of the
material. BOEM anticipates that these activities would have a negligible air quality impact as a result of
the Proposed Action alone.
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Table 3.4.1-14. Net Emissions of COze for Each Alternative

Construction 2025-2031

CO,e Emissions (metric tons) 2P

Operation 2032-2064

Construction + Operation

2025-2064
Alternative
Total O&M Av.ou.ied .N(-.zt (?peratlonal Total Lifetime
Construction Emissions | Emissions | Emissions ¢ | Lifetime Net Net Emissions
(Annual) | (Annual) (Annual) Emissions
A (No Action) 0 0 0 0 0 0 0 0 0 0 3,617,202 ¢ 0 128,227,054 ¢
B (Proposed
Alctt'°”)t?”d < | 376201 | 376,201 | 376,201 | 376,201 | 376,201 | 376,201 | 376201 | 2,388,972 | 46428 | -3,663,630 3,617,202 | -126,602,085 | -124,213,113
alternatives
through H ¢
a Positive values are emissions increases; negative values are emissions decreases.
b Emissions from decommissioning are not included.
¢ Annual net emissions equal O&M minus avoided emissions.
d Represents emissions from the grid in the absence of the Project, relative to the Proposed Action.
e Emissions for Alternatives B through H are estimated as the same as for the Proposed Action based on the maximum number of WTGs for each alternative.
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Cumulative Impacts of the Proposed Action

The cumulative impacts of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned non-offshore wind and offshore wind activities.

Air emissions — offshore construction: Air quality impacts due to offshore wind projects occurring in the
geographic analysis area are anticipated to be small relative to larger emissions sources, such as fossil-
fueled power facilities. The largest air quality impacts are anticipated during construction, with smaller
and more infrequent impacts anticipated during decommissioning. During the construction phase, the
total emissions of criteria pollutants and ozone precursors from all offshore wind projects, including the
Proposed Action, proposed to occur in the geographic analysis area, summed over all construction years,
are estimated to be 42,780 tons of CO, 205,771 tons of NOx, 11,705 tons of PMyy, 7,155 tons of PM;,
5,997 tons of SO,, 7,321 tons of VOCs, and 13,835,524 tons of CO, (Appendix D, Table D2-4). 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.

The Proposed Action would incrementally contribute to the cumulative air quality impacts from ongoing
and planned activities associated with offshore construction, which would be moderate during
construction. The Proposed Action would add an average of approximately 22 percent of the total
offshore wind project emissions that may generate impacts, depending on pollutant, due to
construction activities occurring in the geographic analysis area. This suggests that most of the air
quality impacts resulting from offshore wind development would not be due to the Proposed Action,
and the addition of the Proposed Action would represent between one-fifth and one-quarter of 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 project
locations. As a result, air quality impacts would shift spatially and temporally across the geographic
analysis area. The largest combined air quality impacts from offshore wind activities would occur during
overlapping construction and decommissioning of multiple offshore wind projects. Construction of the
Proposed Action is anticipated to overlap with up to 10 other offshore wind projects, depending on the
year, between 2025 and 2031 (Appendix D, Table D2-4). Most air quality impacts would occur offshore
because the highest emissions would occur in the offshore region. Air quality impacts onshore would be
less because of the distance from the Wind Farm Area to the nearest onshore areas (Martha’s Vineyard
and Nantucket). 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. Cumulative impacts would be greatest during overlapping construction
activities, but these effects would be short term in nature because the overlap in the geographic analysis
area would be limited in time.

Air emissions — onshore construction: The contribution of the Proposed Action to cumulative air quality
impacts from ongoing and planned activities associated with onshore construction would be minor.
Emissions from ongoing and planned activities, including the Proposed Action, would be highly variable
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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 emissions — O&M: The contribution of O&M emissions of the Proposed Action to cumulative air
quality impacts from ongoing and planned activities would be minor. 0&M from ongoing and planned
activities could begin in 2024. 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 short-term, intermittent, and widely
dispersed emissions. Ongoing and planned activities, including the Proposed Action, are estimated to
emit 1,477 tons per year of CO, 5,802 tons per year of NOx, 176 tons per year of PM1,, 156 tons per year
of PM3s, 103 tons per year of SO,, 113 tons per year of VOCs, and 459,188 tons per year of CO; when all
projects are operating (Appendix D, Table D2-4). 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 emissions from all offshore wind projects to the emissions contributions from the Proposed
Action alone shown in Table 3.4.1-9 shows that the increases in air quality impacts from the Proposed
Action would be small for most pollutants relative to those of the combined total of the other planned
offshore wind projects. In summary, the largest magnitude air quality impacts and largest spatial extent
would result from the overlapping operations activities from the multiple offshore wind projects
occurring in the geographic analysis area. A net improvement in air quality is expected on a regional
scale as wind projects begin operation and displace emissions from fossil-fueled sources.

Air emissions — decommissioning: The contribution of decommissioning of the Proposed Action to the
cumulative air quality impacts from ongoing and planned activities would be minor. The
decommissioning process for all offshore wind projects is expected to be similar to that for SouthCoast
Wind, and impacts would be similar to those of SouthCoast Wind decommissioning. Because the
emissions related to onshore 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.

Accidental releases: Based on Appendix D, Table D3-3, there would be up to about 1,908,481 gallons
(7.2 million liters) of coolants, 8,024,098 gallons (30.3 million liters) of oils and lubricants, and 2,061,364
gallons (7.8 million liters) of diesel fuel contained in the 1,069 structures among the Proposed Action
and ongoing and planned activities in the geographic analysis area. In context of reasonably foreseeable
environmental trends, the Proposed Action would contribute to the combined accidental release
impacts on air quality from ongoing and planned activities including offshore wind activities, which
would be negligible due to the short-term nature and localized potential effects. Accidental spills would
occur infrequently over the 33-year period with a higher probability of spills during construction of
projects. However, these spills would not be expected to contribute appreciably to overall impacts on air
quality, as the total storage capacity in the 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.
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Conclusions

Impacts of the Proposed Action: The Proposed Action would result in a net decrease in overall
emissions over the region compared to the installation of a traditional fossil-fueled power facility.
Although there would be some short-term air quality impacts due to various activities associated with
construction, maintenance, and eventual decommissioning, 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
3.4.1-12). As stated, the impact from air pollutant emissions is anticipated to be minor, and the impact
from accidental releases is expected to be negligible. Considering all of the IPFs together, minor to
moderate adverse air quality impacts would be anticipated for a limited time during construction,
maintenance, and decommissioning, but there would be a minor to moderate beneficial impact on air
quality near the Wind Farm Area and the surrounding region overall to the extent that energy produced
by the Proposed Action would displace energy produced by fossil-fueled power facilities. SouthCoast
Wind has proposed measures to reduce emissions including compliance with applicable fuel-efficiency,
fuel sulfur content, and emissions standards (COP Volume 2, Table 16-1; SouthCoast Wind 2024).
Because of the amounts of emissions, the fact that emissions would be spread out in time (7 years for
construction® and then lesser emissions annually during operation), and the large geographic area over
which they would be dispersed (throughout the 127,388-acre [51,552-hectare] 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 Massachusetts AAQS.

Cumulative Impacts of the Proposed Action: BOEM anticipates that the cumulative impacts on air
quality in the geographic analysis area would be minor to moderate adverse and minor to moderate
beneficial. In context of reasonably foreseeable environmental trends, the incremental impacts
contributed by the Proposed Action to the cumulative impacts on air quality would be noticeable. 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, because the overlap would be limited in time. Therefore, the adverse impact on air
quality would likely be moderate because, while emissions would incrementally increase ambient
pollutant concentrations, they are not expected to exceed the NAAQS and Massachusetts 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 facilities. Though the benefit is regional, BOEM anticipates a moderate beneficial
impact because the magnitude of the potential reduction in emissions from displacing fossil-fueled-
generated power would be small relative to total energy generation emissions in the area.

& As noted in Table 3.4.1-4, South Coast Wind has revised its construction schedule to 7 years from 4 years;
however, the SouthCoast Wind COP Appendix G (the source for the emissions data in the EIS analysis) reflects 4
years of construction emissions. BOEM expects that impacts in each year of a 7-year construction schedule would
be less than with a 4-year construction schedule because construction would be spread out over 7 years instead of
4 years.
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3.4.1.6 Impacts of Alternative C on Air Quality

Impacts of Alternative C: Both Alternative C-1 and Alternative C-2 would reduce the offshore export
cable route distance and increase the onshore export cable route distance, though the total cable route
distances would be similar to those of the Proposed Action. Alternative C-1 would reduce the offshore
export cable route by 9 miles (14 kilometers) and increase the onshore export cable route by 9 miles (14
kilometers), while Alternative C-2 would reduce the total offshore export cable route by 12 miles (19
kilometers) and increase the total onshore export cable route by 13 miles (21 kilometers). Mile for mile,
onshore construction has greater potential for localized air quality impacts than offshore construction
because exposure of the public to emissions close to construction activities is much more likely onshore
than offshore. As a result, with respect to cable construction, Alternative C-1 could have greater
potential for air quality impacts onshore than the Proposed Action, and Alternative C-2 could have
greater potential for air quality impacts onshore than Alternative C-1.

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

Cumulative Impacts of Alternative C: In context of reasonably foreseeable environmental trends, the
cumulative impacts of Alternative C would be similar to those of the Proposed Action.

Conclusions

Impacts of Alternative C: The overall impacts of Alternative C on air quality, climate, and accidental
releases would be similar to those of the Proposed Action. The same construction, O&M, and
decommissioning activities as under the Proposed Action would still occur. Therefore, expected impacts
associated with Alternative C alone would be minor to moderate adverse. Alternative C-1 could have
greater potential for air quality impacts onshore than the Proposed Action, and Alternative C-2 could
have greater potential for air quality impacts onshore than Alternative C-1. However, the change in
emissions associated with Alternative C-1 or Alternative C-2 would not change the impact magnitude. As
under the Proposed Action, Alternative C would result in minor to moderate beneficial impacts on air
quality and climate overall due to reduced emissions from fossil-fueled power plants.

Cumulative Impacts of Alternative C: In context of reasonably foreseeable environmental trends, the
cumulative impacts on air quality associated with Alternative C-1 and Alternative C-2 would be similar to
the Proposed Action and result in minor to moderate adverse and minor to moderate beneficial
impacts.

3.4.1.7 Impacts of Alternative D (Preferred Alternative) on Air Quality

Impacts of Alternative D: Alternative D would install six fewer WTGs than the Proposed Action and,
therefore, could have slightly lower emissions from offshore construction and operation compared to
the Proposed Action. Avoided emissions and the associated benefits, including net reductions in regional
GHG emissions, also could be less than for the Proposed Action due to the reduction in the number of
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WTGs. Additionally, Alternative D could have a slightly lower potential for accidental releases from
offshore construction and operation compared to the Proposed Action as a result of the reduced
number of WTGs.

Cumulative Impacts of Alternative D: In context of reasonably foreseeable environmental trends,
cumulative impacts of Alternative D would be similar to those of the Proposed Action.

Conclusions

Impacts of Alternative D: The overall impacts of Alternative D on air quality, climate, and accidental
releases would be similar to those of the Proposed Action. While Alternative D could have slightly fewer
impacts from offshore construction and operation compared to the Proposed Action due to the
reduction in the number of WTGs, the change in emissions would not change the impact magnitude.
Therefore, expected impacts associated with Alternative D alone would be minor to moderate adverse.
As under the Proposed Action, Alternative D would result in minor to moderate beneficial impacts on
air quality and climate overall due to reduced emissions from fossil-fueled power plants.

Cumulative Impacts of Alternative D: In context of reasonably foreseeable environmental trends, the
cumulative impacts on air quality associated with Alternative D would be similar to the Proposed Action
and result in minor to moderate adverse and minor to moderate beneficial impacts.

3.4.1.8 Impacts of Alternatives E and F on Air Quality

Impacts of Alternatives E and F: The air quality impacts associated with Alternative E would be generally
similar to those of the Proposed Action. This alternative would have the same number of WTGs and
same onshore facilities as the Proposed Action but would use different types of WTG and OSP
foundation structures. Alternative E-1 would use piled foundations (monopile or piled jacket),
Alternative E-2 would use suction bucket jackets, and Alternative E-3 would use GBS foundations.
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. However,
BOEM expects that emissions from foundation construction would not differ substantially among
Alternative E-1, Alternative E-2, and Alternative E-3 and would be similar to the Proposed Action.

Alternative F would have the same number of WTGs as the Proposed Action, and all other Project
components would be the same as with the Proposed Action. Reducing the number of Falmouth
offshore export cables to up to three may slightly reduce emissions associated with cable-laying
activities, but the emissions would not differ substantively from the Proposed Action and would not
change the impact magnitude. Thus, the air quality and climate impacts associated with Alternative F
would be approximately the same as those of the Proposed Action.

Cumulative Impacts of Alternatives E and F: In context of reasonably foreseeable environmental trends,
the cumulative impacts of Alternatives E and F on air quality would be similar to those of the Proposed
Action.
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Conclusions

Impacts of Alternatives E and F: The overall impacts of Alternative E on air quality, climate, and
accidental releases would be generally similar to those of the Proposed Action because the only
differences would be in the construction activity associated with offshore foundation installation.
Expected impacts associated with Alternative E alone would be minor to moderate adverse. The total
offshore construction emissions are not expected to differ substantially among Alternative E-1,
Alternative E-2, and Alternative E-3 from the offshore construction emissions for the Proposed Action.
As under the Proposed Action, Alternative E would result in minor to moderate beneficial impacts on air
quality and climate overall due to reduced emissions from fossil-fueled power plants.

The overall impacts of Alternative F on air quality, climate, and accidental releases would be
approximately the same as those of the Proposed Action because the reduction in the number of
individual offshore cables along the same cable route are not anticipated to have a substantive
reduction in emissions. As a result, Alternative F would have the same minor to moderate adverse
impacts on air quality as the Proposed Action. As under 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.

Cumulative Impacts of Alternatives E and F: In context of reasonably foreseeable environmental trends,
the cumulative impacts on air quality associated with Alternative E and F would be similar to the
Proposed Action and result in minor to moderate adverse and minor to moderate beneficial impacts.

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 adverse because the emissions would incrementally increase ambient pollutant
concentrations, though not by enough to cause a violation of the NAAQS or Massachusetts 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 are not expected to lead to
violation of the NAAQS or Massachusetts AAQS. Impacts would be minor to moderate adverse because
the emissions would incrementally increase ambient pollutant concentrations, though not by enough to
cause a violation of the NAAQS or Massachusetts 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 Projects would
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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.

Alternative C would have impacts similar to those of the Proposed Action. Therefore, expected impacts
associated with Alternative C alone would be minor to moderate adverse. Alternative C-1 could have
greater potential for air quality impacts onshore than the Proposed Action, and Alternative C-2 could
have greater potential for air quality impacts onshore than Alternative C-1. As under the Proposed
Action, Alternative C would result in minor to moderate beneficial impacts on air quality and climate
overall due to reduced emissions from fossil-fueled power plants.

Alternative D would install up to six fewer WTGs than the Proposed Action and, therefore, could have
slightly lower emissions from offshore construction and operation compared to the Proposed Action.
Avoided emissions and the associated benefits, including net reductions in regional GHG emissions, also
could be less than for the Proposed Action due to the reduction in the number of WTGs. Also,
Alternative D could have a slightly lower potential for accidental releases from offshore construction and
operation compared to the Proposed Action as a result of the reduced number of WTGs.

Alternative E would have generally similar air quality impacts to those of the Proposed Action. This
alternative would have the same number of WTGs and same onshore facilities as the Proposed Action
but would use different types of WTG and OSP foundation structures. BOEM expects that emissions
from foundation construction would not differ substantially among Alternative E-1, Alternative E-2, and
Alternative E-3 and would be similar to those of the Proposed Action.

Alternative F would have the same number of WTGs as the Proposed Action, and all other Project
components would be the same as with the Proposed Action. Reducing the number of Falmouth
offshore export cables to up to three could slightly reduce emissions associated with cable-laying
activities, but the emissions would not differ substantively from the Proposed Action and would not
change the impact magnitude. Thus, the air quality and climate impacts associated with Alternative F
would be approximately the same as those of the Proposed Action.

In context of other reasonably foreseeable environmental trends, and considering all the IPFs together,
BOEM anticipates that the overall impacts associated with the Proposed Action when combined with the
impacts from ongoing and planned activities including offshore wind would be minor to moderate
adverse and minor to moderate beneficial. The overall adverse impact on air quality would likely be
moderate because pollutant concentrations are not expected to exceed the NAAQS or Massachusetts
AAQS. The Proposed Action and other offshore wind projects would benefit air quality in the region
surrounding the Project to the extent that energy produced by the Project would displace energy
produced by fossil-fueled power plants. BOEM anticipates an overall minor to moderate beneficial
impact because the magnitude of this potential reduction would be small relative to total energy
generation emissions in the area. Overall impacts with Alternatives B, C, E, and F would be similar to
those with the Proposed Action. Alternative D could have slightly fewer impacts from offshore
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construction and operation compared to the Proposed Action due to the reduction in the number of
WTGs.

3.4.1.10 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 3.4.1-15. If one or more of the measures
analyzed here are adopted by BOEM or cooperating agencies, some adverse impacts on bats could be
further reduced.

Table 3.4.1-15. BOEM or agency-proposed measures (also identified in Appendix G, Table G-3): air
quality

Measure ‘ Description Effect ‘

Engines that meet or | Use engines manufactured and installed to meet or exceed | Measure will reduce

exceed emission emissions control requirements. Engine manufacturers will | emissions by ensuring that
control requirements | incorporate pollution control measures into their designs. | all engines meet or exceed
Techniques used could include ensuring complete emission control

combustion in the engines by controlling combustion air, requirements.
controlling fuel flow, ensuring complete mixing, and
staging combustion; avoiding hot spots in the combustion
process that can form NOx by staging combustion,
injecting water, recirculating flue gas, and otherwise
cooling the system; and using post-combustion controls to
remove air pollutants after they have formed by adding
particulate filters, oxidation catalysts, and selective
catalytic reduction systems.

Vessel engines that Vessel engines will use a combination of combustion and Measure will reduce

meet or exceed post-combustion controls to meet or exceed applicable emissions by ensuring that
applicable marine marine engine standards, including the International all vessel engines meet or
engine standards Convention for the Prevention of Pollution from Ships exceed applicable marine

(MARPOL) Annex VI (for foreign vessels); 40 CFR 89 (for engine standards.
Tier 1 and 2 domestic marine diesel engines smaller than
37 kW); Control of Emissions from Marine Compression-
Ignition Engines; 40 CFR 94 (for Tier 1 and 2 domestic
marine diesel engines larger than 37 kW); and Control of
Emissions from New and In-Use Marine Compression-
Ignition Engines and Vessels, 40 CFR 1042 (for Tier 3 and 4
domestic marine diesel engines). Onroad engines, nonroad
engines, and aircraft engines will meet or exceed similar

standards.
Best available Use the best available engines/fuels. Construction vessels | Measure will reduce
engines/fuels will be supplied by contractors for temporary use on the emissions by ensuring use

Project. For O&M, SouthCoast Wind can specify the vessel | of best available
used through long-term contracting or outright purchase. | engines/fuels.
Nonroad engine emissions will be minimized using engines
compliant with 40 CFR 1039, Control of Emissions from

Affected Environment and Environmental Consequences  3.4.1-34 USDOI | BOEM



Measure

Descrip

New and In-Use Nonroad Compression-Ignition Engines,
i.e., “Tier 4” engines, where practicable.

Marine diesel fuel will
comply with the fuel
sulfur limit of 15 ppm

Marine diesel fuel will comply with the fuel sulfur limit of
15 ppm per 40 CFR 80, which is the same limit as onshore
ULSD. For heavier residual fuel oils used in Category 2 and
Category 3 engines, and for engines on foreign vessels, the
Project will comply with the fuel oil sulfur content limit of
1,000 ppm set in MARPOL VI and corresponding USEPA
regulations. Nonroad engines will use ultra-low sulfur
diesel. The use of clean fuels will minimize emissions from
fuel impurities and allow for cleaner combustion.

Measure will reduce
emissions of sulfur oxides
from marine vessels by
requiring compliance with
fuel sulfur limit.

BMPs, innovative
tools and/or
technologies to
minimize emissions
from vessel
operations

Implement BMPs and investigate the use of innovative
tools and/or technologies to minimize air emissions from
vessel operations. Specifically, SouthCoast Wind will
optimize construction and O&M activities to minimize
vessel operating times and loads. This will include weather
monitoring, forecasting, and Project tracking to minimize
emissions resulting from non-productive time, and
incentives for contractor fuel savings.

Measure will reduce
emissions by ensuring that
BMPs are implemented and
innovative tools and/or
technologies are
investigated.

Meet or exceed
permit requirements
and comply with all
applicable air quality
regulatory
requirements

Air permit requirements will be met or exceeded, and
SouthCoast Wind will comply with all applicable air quality
regulatory requirements. A key element will be obtaining
the OCS air permit. SouthCoast Wind will comply with
other air- related regulatory requirements by using engines
manufactured and maintained in compliance with the
appropriate standards, which include New Source
Performance Standards, National Emissions Standards for
Hazardous Air Pollutants, and federal standards for
nonroad and marine diesel engines. If onshore stationary
equipment triggers any requirement to obtain a
Massachusetts or Rhode Island air permit, as applicable
(including obtaining coverage under a general permit),
SouthCoast Wind will obtain the required permit.

Measure will reduce
emissions by ensuring that
permit requirements are
met or exceeded and
SouthCoast Wind complies
with all applicable air
quality regulatory
requirements.

Document in OCS air
permit compliance
with air quality
requirements

Any required OCS air permit will address documentation of
compliance with ambient air standards, documentation of
no adverse impact on air quality related values at Class |
Areas, control technology review, and emissions offsets.

Measure will reduce
emissions by ensuring that
all air quality requirements
specified in the OCS air
permit are met.

Use SFe-free
switchgear

This mitigation measure requires that the applicant use
SFe-free switchgear. BOEM is proposing additional
mitigation requirements to minimize SFs emissions in the
event that the applicant is not able to use SFe-free switch
gear. The additional mitigation is as follows:

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.

Measure will reduce GHG
emissions by ensuring that
SFe is not used or that
emissions would be
minimized in the event that
SouthCoast Wind is not
able to use SFs-free switch
gear.
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Measure Description

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).

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

Measures Incorporated in the Preferred Alternative

BOEM has identified the measures in Table 3.4.1-15, 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 SFs leakage would be reduced or eliminated.
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3.5 Biological Resources

351 Bats

This section discusses the potential impacts on bat populations 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 to capture the movement range
for species in this group. 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
movement 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

The number of bat species in the geographic analysis area varies by state, ranging from eight species
(Rhode Island, New Hampshire, and Maine) to 17 (Virginia and North Carolina) (RIDEM 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).

There are nine species of bats known to occur in Massachusetts and Rhode Island, eight of which may be
present in the immediate Project area and six that are year-round residents. These species can be
broken down into cave-hibernating bats and migratory tree bats based on their wintering strategy. Bats
are terrestrial species that spend almost their entire lives on or over land. On occasion, tree bats can
occur offshore during spring and fall migration and under very specific conditions like low wind and high
temperatures. Recent studies, combined with historical anecdotal accounts, indicate that migratory tree
bats sporadically travel offshore during spring and fall migration, with 80 percent of acoustic detections
occurring in August and September (Dowling et al. 2017; Hatch et al. 2013; Pelletier et al. 2013; Stantec
2016a). However, unlike tree bats, the likelihood of detecting a Myotis species or other cave bat is
substantially less in offshore areas (Pelletier et al. 2013). Table 3.5.1-1 shows the bats that are present in
Massachusetts and Rhode Island and their associated conservation status.
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Table 3.5.1-1. Bats present in Massachusetts and Rhode Island and their conservation status

Rhode Island
State (RI
Natural History
Survey)

Massachusetts

Federal Status
State (MESA)

Common Name Scientific Name

Cave-Hibernating Bats

Migratory Tree Bats

Eastern small-footed bat Myotis leibii Endangered SGCN -

Little brown bat Myotis lucifugus Endangered SGCN Under Review ¢
Northern long-eared bat® | Myotis septentrionalis Endangered SGCN Endangered
Indiana bat ® Myotis sodalist Endangered - Endangered
Tricolored bat © Perimyotis subflavus Endangered SGCN Under Review ¢
Big brown bat Eptesicus fuscus - SGCN -

Eastern red bat Lasiurus borealis - SGCN -
Hoary bat Lasiurus cinereus - SGCN -
Silver-haired bat Lasionycteris noctivagans | - SGCN -

Source: SouthCoast Wind 2024; USFWS 2021; Massachusetts Endangered Species Act 2017; RIDEM 2015.

a0n November 29, 2022, USFWS announced its intention to reclassify the northern long-eared bat as endangered. The new rule
pertaining to the further conservation of the species took effect on March 31, 2023.

b Range does not indicate species presence in the Project area.

¢USFWS proposed to list the species as endangered as of September 14, 2022, and a final determination is anticipated in Fiscal
Year 2024.

d 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.

€ Currently under a USFWS discretionary status review. Results of the review may be to list the species as threatened instead of
endangered, or that the species does not warrant listing as either an endangered species or a threatened species.

SGCN = Species of Greatest Conservation Need

Bat species can be classified as migratory tree-roosting bats (tree bats) or cave-hibernating bats based
on their wintering strategy. Tree-roosting bats with continental migratory patterns that may occur in the
Project area include the silver-haired bat (Lasionycteris noctivagans), eastern red bat (Lasiurus borealis),
and hoary bat (Lasiurus cinereus). Cave-hibernating bats that may occur in the Project area include the
big brown bat (Eptesicus fuscus), tricolored bat (Perimyotis subflavus), and three Myotis species: the
eastern small-footed bat (Myotis leibii), little brown bat (Myotics lucifugus), and northern long-eared bat
(Myotis septentrionalis). The tricolored bat and the three Myotis species are listed as endangered under
the Massachusetts ESA. In addition, the northern long-eared bat was listed by USFWS as federally
threatened in 2015 and recently reclassified as endangered (effective January 30, 2023) (USFWS 2022),
the tricolored bat has been petitioned for federal listing, and the little brown bat federal listing is under
review. All eight bat species in the Project area are listed as Species of Great Conservation Need (SGCN)
in the 2015 State Wildlife Action Plan for Rhode Island (SouthCoast Wind 2024).

The presence of bats has been documented in the offshore marine environment in the United States
(Cryan and Brown 2007; Stantec 2016a; Dowling et al. 2017; Hatch et al. 2013; Pelletier et al. 2013). Bats
have been documented temporarily roosting on structures (i.e., lighthouses) on nearshore islands
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(Dowling et al. 2017), and there is evidence of eastern red bats migrating offshore in the Atlantic. In

a mid-Atlantic study conducted during the spring and fall of 2009 and 2010, the maximum distance that
bats were detected from shore was 13.6 miles (21.9 kilometers) with an average distance of 5.2 miles
(8.4 kilometers), and the eastern red bat represented 78 percent of all bat detections offshore (Sjollema
et al. 2014). In Maine, bats were detected on islands up to 25.8 miles (41.6 kilometers) from the
mainland. In addition, 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). At this time, there is
some uncertainty regarding the level of bat use of the OCS. However, available data indicate that bat
activity levels are generally greater onshore compared to offshore (Hein et al. 2021). For example, a bat
migration study in the North Sea off Belgium found that the number of bat detections was up to

24 times higher at onshore locations compared to the offshore locations within a wind farm (Brabant et
al. 2021).

Cave-hibernating bats overwinter regionally in caves, mines, and other structures (e.g., buildings) and
feed primarily on insects in terrestrial and fresh-water 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. In the mid-Atlantic, the maximum distance Myotis bats were detected
offshore was 7.2 miles (11.5 kilometers) (Sjollema et al. 2014). A recent nano-tracking study on Martha’s
Vineyard recorded little brown bat movements off the island in late August and early September, with
one individual flying from Martha’s Vineyard to Cape Cod (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 through 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 are more likely to be detected in the offshore environment than cave-hibernating bats. Tree
bats migrate long distances to overwinter and have been documented using coastlines and islands
offshore during migration (Normandeau Associates 2014; Hatch et al. 2013; Johnson et al. 2011).
Eastern red bats have been detected migrating from Martha’s Vineyard late in the fall, with one bat
tracked as far south as Maryland (Dowling et al. 2017). During a long-term study of bat movements
conducted from 2012 to 2014 in the coastal, nearshore, and offshore environments of the Northeast,
mid-Atlantic, and Great Lakes (Stantec 2016a; Pelletier et al. 2014), bat calls were detected from 3—
80 miles (5-130 kilometers) offshore with detections approximately 9-30 miles (14—49 kilometers)
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southeast of Montauk and Block Island, west of the Offshore Project area. Eastern red bats and other
migrants represented the most frequently observed species with peak activity during the spring and fall
migrations. Use of the Offshore Project area is expected to be primarily limited to migration periods.

Onshore coastal areas throughout the geographic analysis area provide habitats that support a diversity
of bat species. All bat species present in Massachusetts and Rhode Island (migratory and non-migratory)
are nocturnal insectivores that use a variety of forested and open habitats (e.g., waterways, lakes, other
waterbodies, agricultural fields) during the summer for foraging and forested habitats for roosting.
Roost selection is species-dependent, and while some of these species roost solely in the foliage of
trees, others select dead and dying trees where they roost in peeling bark or inside crevices. The
Falmouth onshore Project area is within the Atlantic coastal pine barren region and includes natural
vegetation consisting of stunted oaks (Quercus spp.; primarily scrub oak [Quercus ilicifolia]) and pines
(Pinus sp.; primarily pitch pine [Pinus rigida]) (Swain 2020). The Brayton Point onshore Project area is
located within the Northeastern Coastal Zone region and natural communities are limited as the Project
is routed within/underneath developed areas, maintained recreational areas, and road services.
Aquidneck Island is within the Narragansett/Bristol Lowland region and vegetation varies with oak-pine
forests and oak-hickory due to coastal influences, with cranberry bogs and wetlands abundant within
the mixed forest (SouthCoast Wind 2024). See COP Appendix 12, Bat Risk Assessment, Tables 4-1 and 4-2
for a complete list of natural communities within the Falmouth onshore Project area and Brayton Point
onshore Project area, respectively.!

There are two buildable substation site options under consideration for the Falmouth onshore Project
area, which would require up to 26.0 acres (10.5 hectares) of land. Both substation site options would
be located in previously disturbed areas, which are not likely to provide suitable habitat for summer
foraging and/or roosting. The Aquidneck Island cable landfall locations are in Portsmouth, Rhode Island
and all onshore underground export cable system route options and landfall locations consist of
developed land, developed recreation, impervious surfaces (roads), and wetlands. The Brayton Point
cable landfall locations are in Somerset, Massachusetts and all landfall options are devoid of natural
communities as the area consists of roads and former industrial uses. Up to two converter stations
would be constructed at Brayton Point, and each converter station would occupy up to 7.5 acres

(3.0 hectares) of primarily disturbed and developed land. Although there are no bat data available
specific to the onshore Project area, several mist-netting, acoustic and telemetry surveys at Camp
Edwards Joint Base Cape Cod located 8.1 miles (13.1 kilometers) from the Falmouth POl and proposed
onshore substation site confirmed the presence of the northern long-eared bat, eastern small-footed
bat, little brown bat, and tricolored bat; no roosts were identified within 0.25 mile (0.4 kilometer) of the
onshore Project area (COP Volume 2, Section 6.2.1.2, SouthCoast Wind 2024). However, the RIDEM did
not identify any presence of northern long-eared bat, eastern small-footed bat, little brown bat, and
tricolored bat in the Rhode Island portions of the Brayton Point export cable corridor (Jordan 2021).

1 As described in Chapter 2, Section 2.1.2, Alternative B — Proposed Action, Brayton Point is the preferred POI for
both Project 1 and Project 2, and Falmouth is the variant POI for Project 2, which would be used if SouthCoast
Wind is prevented from using Brayton Point for Project 2.
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Caves and mines provide key habitat for cave-hibernating bats. These locations serve as winter
hibernacula, fall swarm locations (areas where mating takes place in the fall months), and summer
roosting locations for some individuals. For a bat hibernaculum to be occupied within a cave or mine,
suitable conditions for temperature, humidity and airflow and minimal disturbance must be met
(McAney 1999). The locations for the onshore substation and/or converter stations are not expected to
contain caves or mines suitable for winter hibernacula for any cave-hibernating bat species.

The northern long-eared bat is the only bat species listed under the ESA that may occur in the Project
area (USFWS 2021). Several mist-netting and acoustic and telemetry surveys at Camp Edwards Joint
Base Cape Cod confirmed the presence of northern long-eared bats on Cape Cod and portions of the
onshore Project components in Falmouth overlap Massachusetts Priority Habitat 213. However, the
Brayton Point onshore Project area is sited within an existing industrial area and the isolated and
fragmented nature of the nearby forest lowers the likelihood of northern long-eared bat presence. The
nearest maternity colonies are located 34.8 miles (56.0 kilometers) east near Sandwich, Massachusetts,
and the nearest hibernaculum is located 40.4 miles (65.0 kilometers) north in Wellesley, Massachusetts
(SouthCoast Wind 2024). It is, therefore, not expected that northern long-eared bats would be exposed
to the offshore Wind Farm Area. A recent tracking study on Martha’s Vineyard (July—October 2016) did
not record any offshore movements (Dowling et al. 2017). If northern long-eared bat were to migrate
over water, movements would likely be near the mainland. The related little brown bat has been
documented to migrate from Martha’s Vineyard to Cape Cod, and northern long-eared bat may likewise
migrate to mainland hibernacula from these islands in August and September (SouthCoast Wind 2024).
Given that there is little evidence of use of the offshore environment by northern long-eared bat,
exposure to the proposed Wind Farm Area, if it occurs, is anticipated to be minimal. BOEM prepared a
Biological Assessment (BA) for the Project, which provides a detailed discussion of ESA-listed species and
potential impacts on these species as a result of the Project (BOEM 2023). Results of ESA consultation
with USFWS are included in Section 3.5.1.5, Impacts of Alternative B — Proposed Action on Bats.

Cave bat species, including the northern long-eared bat, are experiencing drastic declines due to White
Nose Syndrome (WNS) caused by the fungus Pseudogymnoascus destructans (MassWildlife 2022). WNS
was confirmed as present in Massachusetts in 2008, and Rhode Island in 2016 (Whitenosesyndrome.org
2022; USFWS 2018). Declines in populations of the northern long-eared bat are ongoing as the disease
continues to spread throughout the species range (USFWS 2015). Other cave-hibernating species with
confirmed presence of WNS include the big brown bat, eastern small-footed bat, little brown bat, and
the tricolored bat (USFWS 2018). Proposed Project-related impacts 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 proposed Project area (USFWS 2015). However, given the drastic reduction
in cave bat populations in the region, the biological significance of mortality resulting from the proposed
Project, if any, may be increased.
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3.51.2 Impact Level Definitions for Bats

The definitions of potential adverse impact levels for bats are provided in Table 3.5.1-2. There would be
no beneficial impacts on bats.

Table 3.5.1-2. Impact level definitions for bats
D3 pve F DEe De O

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

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

Impacts are unavoidable but would not result in population-level effects or

Moderate Adverse . .
threaten overall habitat function.
. Impacts would result in severe, long-term habitat or population-level effects on
Major Adverse p. & pop
species.
3.5.1.3 Impacts of Alternative A - No Action on Bats

When analyzing the impacts of the No Action Alternative on bats, BOEM considered the impacts of
ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities on the
baseline conditions for bats. 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, Planned Activities Scenario.

Impacts of the No Action Alternative

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 in 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.

The following ongoing offshore wind activities in the geographic analysis area contribute to impacts on
bats.

e Continued O&M of the Block Island project (five WTGs) installed in state waters.

e Continued O&M of the CVOW-Pilot Project (two WTGs) installed in OCS-A 0497.

e Ongoing construction of multiple offshore wind projects: the Vineyard Wind 1 project (62 WTGs and
1 OSP) in OCS-A 0501, South Fork project (12 WTGs and 1 OSP) in OCS-A 0517, Revolution Wind
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project (65 WTGs and two OSPs) in OCS-A 0486, Ocean Wind 1 (98 WTGs and three OSPs) in OCS-A
0498, Empire Wind (147 WTGs and two OSPs) in OCS-A 0512, and CVOW-Commercial (176 WTGs
and three OSPs) in OCS-A 0483.

Ongoing O&M of Block Island and CVOW-Pilot projects and ongoing construction of multiple offshore
wind 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 that are described in Cumulative Impacts of the No Action
Alternative for ongoing and planned offshore wind activities, but the impacts would be of lower
intensity.

Cumulative Impacts of the No Action Alternative

The cumulative impact analysis for the No Action Alternative considers the impact of the No Action
Alternative 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 may affect bats include new submarine cables and
pipelines, increasing onshore construction, marine minerals extraction, port expansions, and installation
of new structures on the OCS (Appendix D, Planned Activities Scenario, for a complete description of
planned activities). These activities may result in temporary or permanent displacement and injury or
mortality to individual bats, but population-level effects would not be expected.

The following sections summarize the potential impacts of ongoing and planned offshore wind activities
on bats during construction, O&M, and decommissioning of the projects. Planned offshore wind
activities include offshore wind energy development activities on the Atlantic OCS other than the
Proposed Action determined by BOEM to be reasonably foreseeable (see Appendix D, Attachment 2 for
a complete description of planned offshore wind activities).

Offshore wind activities may affect bats through the following primary IPFs.

Noise: Anthropogenic noise associated with offshore wind development, including noise from pile-
driving and construction activities offshore and construction activities onshore, has the potential to
result in impacts on bats. BOEM anticipates that noise impacts would be negligible because noise would
be temporary and highly localized. In the planned activities scenario (Appendix D, Planned Activities
Scenario), the construction of 2,940 offshore structures (other than the Proposed Action) and associated
OSPs would create noise and may temporarily affect migrating tree bats, if conducted at night during
the spring or fall migration periods.

The greatest impact of noise would likely be caused by pile-driving activities during installation of
foundations for offshore wind structures. Noise from pile driving would occur during installation of
foundations for offshore structures at a frequency of 4 to 6 hours per day at a time, over an 8-year
period. Noise from construction activity would be short-term, temporary, and highly localized. Auditory
impacts are not expected to occur, because recent research has shown that bats may be less sensitive to
temporary threshold shifts) than other terrestrial mammals (Simmons et al. 2016). Habitat-related
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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 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.

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 expected
(Simmons et al. 2016). However, these impacts are highly unlikely to occur because little use of the OCS
is expected by tree bats, and only during spring and fall migration.

Potential for short-term, temporary, localized habitat impacts arising from onshore construction of
required offshore wind development infrastructure noise exists; however, no auditory impacts on cave-
hibernating or tree bats would be expected to occur. Recent literature suggests that bats are less
susceptible to temporary or permanent hearing loss from exposure to intense sounds (Simmons et al.
2016), and bats are tolerant to anthropogenic noise as documented instances have shown bats roosting
in noisy environments near airports and highways (Brack et al. 2004). However, nighttime work outside
of normal hours 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 significant. 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 the construction
noise. This would not be expected to result in any impacts, because frequent roost switching is common
among bats (Hann et al. 2017; Whitaker 1998).

Non-routine activities associated with the offshore wind facilities would generally 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 temporary and last only as long as repair or
remediation activities were necessary to address these non-routine events. Given the temporary 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 offshore wind development, and so overall impacts would be
negligible.

Presence of structures: Offshore wind-related activities would add up to 2,940 WTGs and OSPs on the
OCS that could result in potential impacts on bats. Cave bats are less likely to fly offshore (even during
fall migration) (Sjollema et al. 2014); therefore, exposure to construction vessels during construction or
maintenance activities, or the rotor-swept zone (RSZ) of operating WTGs in the wind lease areas, is
expected to be negligible, if exposure occurs at all (BOEM 2015; Pelletier et al. 2013). Tree bats,
however, may pass through the offshore wind lease areas during the fall migration with potential to
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encounter vessels during construction and decommissioning of WTGs, OSPs, and offshore export cable
corridors. During the installation of WTGs at the Block Island Wind Farm, some unidentified bats were
observed roosting on the vessels during daytime hours. One photo taken by a crew member during this
time captured an eastern red bat roosting below an elevated deck in August (Stantec 2016b).

As discussed above, while bats have been documented on offshore islands, relatively little bat activity
has been documented over open-water habitat similar to the conditions in the Lease Area. Several
authors, such as Cryan and Barclay (2009), Cryan et al. (2014), and Kunz et al. (2007), discuss several
hypotheses as to why bats may be attracted to WTGs. Many of these, including the creation of linear
corridors, altered habitat conditions, or thermal inversions, would not apply to WTGs on the Atlantic
OCS (Cryan and Barclay 2009; Cryan et al. 2014; Kunz et al. 2007). Solick and Newman (2021) suggest the
offshore structures may serve as shelter from adverse weather conditions or provide an area to rest
from a long flight. Other hypotheses associated with the Atlantic OCS regarding bat attraction to WTGs
include bats perceiving the WTGs as potential roosts, potentially increased prey base, visual attraction,
disorientation due to electromagnetic fields (EMF) 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
bats appear to be attracted to WTGs has been postulated, despite intensive studies at onshore wind
facilities. Smallwood and Bell (2020) found that bats were twice as likely to travel through the RSZ of
active WTGs than inactive ones and were more likely to experience flight interruptions or be struck by
blades from active WTGs onshore. As such, it is possible that some migrating bats may encounter, and
perhaps be attracted to, operational WTGs and interact with turbine blades in the RSZ (Ahlén et al.
2007; Arnett et al. 2008; Cryan et al. 2014; Cryan and Barclay 2009), in addition to OSP and non-
operational WTG towers to opportunistically roost or forage. However, bats’ echolocation abilities and
agility make it unlikely that these stationary objects (OSP 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 lease areas include the eastern
red bat, hoary bat, and silver-haired bat. Offshore O&M would present a seasonal risk factor to
migratory tree bats that may use 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 relatively very low (Stantec 2016b). 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 offshore wind development. With the proposed up to 1-nm (1.9-kilometer) spacing
between structures associated with offshore wind development in the Massachusetts and Rhode Island
lease areas and the distribution of anticipated projects, individual bats migrating over the OCS within
the RSZ of project WTGs would likely pass through projects with only slight course corrections, if any, to
avoid operating WTGs. 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
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McWilliams 2016). Additionally, the potential collision risk to migrating tree bats varies with climatic
conditions. For example, bat activity is associated with relatively low wind speeds and warm
temperatures (Arnett et al. 2008; Cryan and Brown 2007; Fiedler 2004; Kerns et al. 2005). Given the
rarity of tree bats in the offshore environment, WTGs being widely spaced, and the patchiness of
projects, the likelihood of collisions is expected to be low and impacts on bats would be negligible.
Additionally, the likelihood of a migrating individual encountering one or more operating WTGs during
adverse weather conditions would be extremely low, because bat activity is suppressed during periods
of strong winds, low temperatures, and rain (Arnett et al. 2008; Erickson et al. 2002).

Land disturbance (onshore construction): Onshore construction of offshore wind development
infrastructure would be required over the next 8 years and has the potential to result in impacts due to
habitat loss or fragmentation. However, onshore construction would be expected to account for only

a very small increase in development relative to other ongoing development activities. Construction
would be expected to require only small amounts of habitat removal, if any, and would occur in
previously disturbed areas to the extent possible. As such, onshore construction impacts associated with
offshore wind development would be short term and minor and no injury or mortality of individual bats
would be expected. Furthermore, no individual or population-level effects are expected to occur. As
such, onshore construction impacts associated with 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 general 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 incremental increase from offshore wind development would be a minimal contribution in the port
expansion required to meet increased commercial, industrial, and recreational demand (BOEM 2019).

Impacts of Alternative A on ESA-Listed Species

The northern long-eared bat is the only bat species listed under the ESA that may be affected by
offshore wind activities. As described above, northern long-eared bats are not expected to use the OCS
in any significant numbers, if at all. The IPFs described previously for all bats would also apply to the
northern long-eared bat. Any future federal activities that could affect the northern long-eared bat
would need to comply with ESA Section 7 to ensure that the proposed activities do not jeopardize the
continued existence of the species.

Conclusions

Impacts of the No Action Alternative: Under the No Action Alternative, bats would continue to be
affected by existing environmental trends and ongoing activities. Ongoing activities are expected to have
continuing temporary 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
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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 would result in minor adverse impacts on bats.

Cumulative Impacts of the No Action Alternative: 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 minor adverse because any impacts on bats would be too small to be
measurable.

3.5.14 Relevant Design Parameters and Potential Variances in Impacts

This EIS analyzes the maximum-case scenario; any potential variances in the proposed Project buildout
as defined in the PDE would result in impacts similar to or less than those described in the following
sections. 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 substation/converter station sites, which could require the removal of forested habitat.
e The number, size, and location of WTGs.

e The routing variants within the selected onshore cable export route.

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 Number of WTGs, 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 Onshore export cable routes and substation/converter stations footprints: the route chosen
(including variants within the general route) and substation/converter stations footprint 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 a lesser impact on bats than construction during
the active season.

SouthCoast Wind has committed to measures to minimize impacts on bats, including avoiding locating
onshore facilities near known hibernacula and roosting colonies, minimizing lighting to reduce potential
attraction of bats to vessels and vehicles during construction, and developing and implementing a Post-
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Construction Monitoring Plan to evaluate and mitigate for potential collision risk for bat species
(Appendix G, Mitigation and Monitoring). SouthCoast Wind’s Draft Post-Construction Avian and Bat
Monitoring Framework is provided as Attachment G-3 in Appendix G.

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
construction, O&M, and decommissioning phases.

Noise: Pile-driving noise and onshore and offshore construction noise associated with the Proposed
Action alone is expected to result in short-term, temporary, negligible, and highly localized impacts. The
Proposed Action would include a maximum of 149 WTG/OSP positions. Each WTG requires one
monopile or three to eight pin piles, and each OSP requires one monopile or up to 27 pin piles with each
pin pile or monopile requiring 2 or 4 hours of driving to install, respectively. Auditory impacts are not
expected to occur; recent research has shown that bats may be less sensitive to temporary threshold
shifts 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).

Normal operation of the substation/converter stations may generate a small amount of noise into the
surrounding environment. Operational noise, however, is expected to be significantly less than noise
associated with construction and bats are not likely to be sensitive to such disturbances. COP Appendix
U1, In-Air Acoustic Assessment, Table 5-1 and Table 5-2 provides the primary noise sources and
reference levels for substation sites and HDD operations, respectively. To avoid, mitigate, and minimize
noise impacts during onshore construction activities, SouthCoast Wind would require construction
equipment to be operated such that the construction-related noise levels comply with applicable
sections of the MassDEP Air Quality Regulation at 310 CMR 7.10, which would minimize impacts on bats
(COP Appendix U1, In-Air Acoustic Assessment Report, Section 5.2.3).

Presence of structures: Migration disturbance and turbine strikes are impacts on bats that could result
from the presence of structures in the OCS and are described in detail in Section 3.5.1.3, Impacts of
Alternative A — No Action on Bats. Up to 149 WTG/OSP positions on the OCS could contain structures
resulting from the Proposed Action where few currently exist. The structures and associated bat impacts
would have the potential to occur until decommissioning is complete. There is currently some
uncertainty regarding the level of bat use of the OCS and the ultimate consequences of mortality, if any,
associated with operating WTGs. However, existing data from meteorological buoys provide the best
opportunity to further define bat use of open-water habitat far from shore where SouthCoast Wind
would site the Proposed Action’s WTGs. Relatively few (372) bat passes were detected at meteorological
buoy sites, and use was sporadic when compared to sites on offshore islands (Stantec 2016b). In
addition, recent data from 3 years of post-construction monitoring around Block Island Wind Farm
found relatively low numbers of bats present only during the fall, and no recorded presence of northern
long-eared bats (Stantec 2020). While many of the bats that were detected around Block Island Wind
Farm were present at wind speeds below SouthCoast Wind’s proposed WTG cut-in speed of 5.6-8.9
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miles per hour, there were a number of bats present at or above the cut-in speed, which could indicate
vulnerability for bats when WTG blades are turning. However, as previously mentioned, available data
indicate that bat activity levels are generally lower offshore compared to onshore (Hein et al. 2021).
Migratory tree-roosting bats have been recorded 21.0 and 27.0 miles (33.8 and 44.5 kilometers)
offshore but are unlikely to be exposed to WTGs within the Lease Area, which is 29.8 miles (48.0
kilometers) south of Martha’s Vineyard, 23.0 miles (37.0 kilometers) south of Nantucket, and 44.7 miles
(72.0 kilometers) from the mainland at Nobska Point in Falmouth, Massachusetts. Therefore, because
bat presence on the OCS is limited, BOEM anticipates the presence of structures to have a negligible
impact on bat populations.

Land disturbance (onshore construction): Impacts associated with construction of onshore elements of
the Proposed Action could occur if construction activities occur during the active season (generally, April
through October). These impacts may result in displacement or direct injury or death of bat species in
the onshore Project area through tree trimming or removal, or the disruption of bat activity resulting in
roost abandonment or significant energy expenditure during pup-rearing or migratory periods. Tree
trimming and clearing could potentially cause injury or mortality of individuals, particularly juveniles
who are unable to flush from a roost, if occupied by bats at the time of removal. Additionally, there
would be some potential loss of potentially suitable roosting or foraging habitat. However, impacts to
bat habitat from onshore construction would be limited because SouthCoast Wind’s facilities would
follow previously disturbed areas, which would result in no further additional habitat fragmentation,
significant new open spaces, or open corridors. Where necessary, construction of onshore facilities may
require clearing and permanent removal of some trees along the edge of the construction corridor. The
sites of the HVDC Brayton Point converter stations and, if Falmouth is selected as the POI for Project 2,
the Falmouth substation would be located in previously disturbed areas, which are not likely to provide
suitable habitat for summer foraging and/or roosting. Overall, onshore construction disturbances are
expected to be short-term for bats but would have permanent effects including new aboveground
structures and lost habitat from limited tree clearing required for the onshore substation and/or
converter stations. Additionally, routine ground disturbance would likely occur during O&M near the
onshore converter stations/substation. This would result in permanent alteration of natural habitats,
which were disturbed prior during the construction phase. To avoid and minimize impacts on bats,
SouthCoast Wind proposes siting onshore infrastructure away from key habitat locations for cave-
hibernating species. Onshore export cables would be underground from the landfall locations to the
onshore substation and/or converter stations, and the onshore substation and/or converter stations
would be constructed in open areas where tree clearing is expected to be minimal. SouthCoast Wind
would coordinate as necessary with USFWS, the Massachusetts Division of Fish and Wildlife, and RIDEM
to determine appropriate mitigation measures, and by adhering to seasonal restrictions, the risk of
direct mortality or injury during construction would be avoided.

BOEM anticipates that impacts would be minor given the limited amount of habitat removal and that
any potential impact would be avoided or significantly reduced due to SouthCoast Wind'’s proposed
Project’s AMMs. Therefore, impacts would not result in individual fitness or population-level effects.
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Cumulative Impacts of the Proposed Action

The cumulative impacts of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned non-offshore wind and offshore wind activities. Ongoing
and planned non-offshore wind activities related to submarine cables and pipelines, onshore
construction, marine minerals extraction, and port expansions would contribute to impacts on bats
through the primary IPFs of noise, presence of structures, and land disturbance. The construction, O&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 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 of
population-level effects in the geographic analysis area. Ongoing and planned offshore wind activities in
combination with the Proposed Action would result in an estimated 2,940 WTGs and OSPs, of which the
Proposed Action would contribute 149 or about 5 percent.

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

Impacts of Alternative B on ESA-Listed Species

The northern long-eared bat is the only bat species listed under the ESA that may be affected by the
proposed Project. As stated previously, the presence of northern long-eared bat on the offshore
environment would generally be limited, with more potential effects from onshore activities. BOEM
prepared a BA analyzing the effects of the Project on USFWS federally listed species. There is no critical
habitat designated for northern long-eared bat in the action area defined in the BA. Consultation with
USFWS pursuant to Section 7 of the ESA concluded on September 1, 2023, and results of the
consultation are included in the following Conclusion section.

Conclusions

Impacts of the Proposed Action: BOEM anticipates construction and installation, O&M, and conceptual
decommissioning of the Proposed Action would have overall minor impacts on bats, especially if tree
clearing is conducted outside the active season. The primary risks would be from potential onshore
removal of habitat and operation of the offshore WTGs, which could lead to negligible to minor 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 of pile-driving
or construction activity that would cease once construction is complete.
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BOEM prepared a BA assessing the potential effects on federally listed species (BOEM 2023).
Consultation with USFWS pursuant to Section 7 of the ESA was concluded September 1, 2023. In
USFWS’s transmittal letter for the Biological Opinion, USFWS concurred with BOEM’s determination of
may affect, but is not likely to adversely affect, for the northern long-eared bat (endangered) and the
tricolored bat (proposed endangered) (USFWS 2023).

Cumulative Impacts of the 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. The contribution of the Proposed Action to the cumulative impacts of individual
IPFs resulting from ongoing and planned activities would be expected to be minor. The primary IPFs are
noise, presence of structures, and land disturbance. Considering all the IPFs together, due to the limited
anticipated bat presence on the OCS and minimal expected onshore bat habitat impacts, BOEM
anticipates that the cumulative impacts on bats in the geographic analysis area would be minor because
any impacts on bats would be too small to be measurable. Impacts of Alternative C on Bats

Impacts of Alternative C: Under Alternative C, the export cable route to Brayton Point would be
rerouted onshore to avoid sensitive fish habitat in the Sakonnet River. The new overland portions of
Alternative C-1 and Alternative C-2 would largely be sited in public road ROWs to the extent possible.

Alternative C-1 would increase the total onshore export cable route by 9 miles (14 kilometers) compared
to the Proposed Action. The increase of land disturbance would require a longer construction schedule
due to the complexity of working in developed areas with multiple property owners along the proposed
route. Additionally, Alternative C-1 would pass through coastal communities that are popular tourist
destinations in the summer months which may lead to seasonal limitations on construction. The
combination of a slower rate of progress and seasonal restrictions would result in a significantly longer
construction period for onshore cable runs.

The primary impacts of Alternative C affecting bats would be habitat loss from tree disturbance, which
would result in both temporary and permanent impacts. In addition to the forest area disturbed under
the Proposed Action, 4.95 acres, 2.59 acres, and 15.46 acres of forest habitat could be disturbed under
Alternative C-1 (eastern variation), Alternative C-1 (western variation), and Alternative C-2, respectively
(refer to Section 3.5.4, Coastal Habitat and Fauna). This impact may affect bat foraging, roosting, or
maternity colonies. While the area of forest disturbance would be greater than the Proposed Action, the
potential impact on bats would remain minor.

Cumulative Impacts of Alternative C: In the context of reasonably foreseeable environmental trends,
cumulative impacts of Alternative C would be similar to those described under the Proposed Action.

Impacts of Alternative C on ESA-Listed Species

Under Alternative C, the impact conclusion for the northern long-eared bat is the same as the Proposed
Action. Under Alternative C, potential impacts on the northern long-eared bat include habitat loss from
forest disturbance, which may be used by this species for foraging, roosting, or maternity colonies.
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While the area of forest disturbance would be slightly greater under Alternative C compared to the
Proposed Action, it is not anticipated to change the overall impact level.

Conclusions

Impacts of Alternative C: The anticipated minor impacts associated with the Project would not change
substantially under Alternative C. While Alternative C would result in a greater area of forest
disturbance along the onshore export cable routes than the Proposed Action, the overall affected area
would be small and the same construction, O&M, and decommissioning impacts would still occur.
Alternative C would have overall minor adverse impacts on bats.

Cumulative Impacts of Alternative C: In context of reasonably foreseeable environmental trends,
cumulative impacts of Alternative C to the cumulative impacts on bats would be similar to the Proposed
Action and would be minor adverse. This impact rating is driven primarily by ongoing activities, as well
as minor disturbance and habitat removal associated with onshore construction of Alternative C.

3.5.1.6 Impacts of Alternatives D (Preferred Alternative), E, and F on Bats

Impacts of Alternatives D, E, and F: Impacts on bats resulting from construction and installation, O&M,
and decommissioning of the Project under Alternatives D, E, and F would be the same as those
described for the Proposed Action. Under Alternative D, potential impacts on bats from the presence of
structures could be reduced with the removal of six WTGs, but any such differences compared to the
Proposed Action would likely be immeasurable. None of the differences between Alternatives E and F
and the Proposed Action would have the potential to significantly reduce or increase impacts on bats
from the analyzed IPFs. Given the infrequent and limited use of the OCS by bats during the spring and
fall migration, BOEM does not anticipate impacts to be materially different than those described for the
Proposed Action.

Cumulative Impacts of Alternatives D, E, and F: In the context of reasonably foreseeable environmental
trends, cumulative impacts of Alternatives D, E, and F would be similar to those described for the
Proposed Action.

Impacts of Alternatives D, E, and F on ESA-Listed Species

Under Alternatives D, E, and F, the impact conclusion for the northern long-eared bat is the same as the
Proposed Action for the same reasons described for all bats above. Northern long-eared bats are not
expected to use the OCS in any significant numbers, if at all, and BOEM does not anticipate impacts to
be measurably different than those described for the Proposed Action.

Conclusions

Impacts of Alternatives D, E, and F: All conclusions reached for the Proposed Action regarding impacts
on bats and the ESA-listed northern long-eared bat would also apply to Alternatives D, E, and F.
Alternative D would reduce the number of WTGs and noise impacts compared to the Proposed Action in
the northern Lease Area but would have similar overall impacts on bats. Alternatives E and F would have
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the same WTG number and overall Wind Farm Area footprint as the Proposed Action and would have
similar impacts on bats. Therefore, the overall minor adverse impacts would be similar among the
Proposed Action and Alternatives D, E, and F.

Cumulative Impacts of Alternatives D, E, and F: In context of reasonably foreseeable environmental
trends, cumulative impacts of Alternatives D, E, and F would be similar to those described for the
Proposed Action and would be minor adverse due to the 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 Comparison of Alternatives

Potential impacts on bats from the other action alternatives would be the same or substantially similar
to each other and to the Proposed Action. Therefore, none of the differences among the different
alternatives and the Proposed Action would have the potential to significantly increase or decrease
impacts on bats onshore or offshore.

3.5.1.8 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 3.5.1-3. If one or more of the measures
analyzed here are adopted by BOEM or cooperating agencies, some adverse impacts on bats could be
further reduced. The Draft EIS analyzed two BOEM-proposed bird and bat mitigation measures, that
were subsequently incorporated into the ESA consultation and are now reflected in Appendix G, Table
G-2 (i.e., adaptive mitigation for birds and bats, and annual bird and bat mortality reporting).

Table 3.5.1-3. Mitigation and Monitoring Measures Resulting from Consultations (also identified in
Appendix G, Table G-2): bats

Measure ‘ Description Effect ‘
Conservation USFWS Conservation Recommendations, Measures required through the ESA
Measures and Reasonable and Prudent Measures, and Terms | consultation would likely result in reduced
Reasonable and and Conditions were transmitted by letter potential impacts on bats. Should post-
Prudent Measures | dated September 1, 2023. Conservation construction monitoring show impacts on
from Terms and Recommendations under BOEM, BSEE, and bats deviate substantially from the impact
Conditions from USFWS jurisdiction include light impact analysis in the EIS, measures would be
the USFWS reduction, Avian and Bat Post-Construction implemented to address the specific
Biological Opinion | Monitoring Plan, and Incidental Mortality and impact reported.

Reporting.

Measures Incorporated in the Preferred Alternative

Mitigation measures required through completed consultations, authorizations, and permits listed in
Table 3.5.1-3 and Tables G-2 through G-4 in Appendix G are incorporated in the Preferred Alternative.
These measures would further define how the effectiveness and enforcement of environmental
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protection measures would be ensured and improve accountability for compliance with environmental
protection measures by requiring monitoring, reporting, and adaptive management of potential bat
impacts on the OCS. However, 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 are unlikely to appreciably contribute to impacts on bats regardless of measures
intended to address potential offshore bat impacts. In the onshore environment, tree-clearing
restrictions and post-construction monitoring and reporting would ensure impacts on bats and their
habitats would be avoided and minimized to the extent practicable. Because these measures ensure the
effectiveness of and compliance with environmental protection measures that are already analyzed as
part of the Proposed Action, these measures would not further reduce the impact level of the Proposed
Action from what is described in Section 3.5.1.5, Impacts of Alternative B — Proposed Action on Bats.
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3.5 Biological Resources

3.5.2 Benthic Resources

This section discusses potential impacts on benthic resources, other than fishes and commercially
important benthic invertebrates, from the proposed Project, alternatives, and ongoing and planned
activities in the geographic analysis area. The benthic geographic analysis area, as shown on Figure
3.5.2-1 includes both a 10-mile (16.1-kilometer) radius/buffer around the Wind Farm Area and

a 330-foot (100-meter) buffer around each ECC. Finfish, invertebrates, and essential fish habitat are
addressed in Section 3.5.5.

3.5.2.1 Description of the Affected Environment

The description of benthic resources in this section is supported by studies conducted by SouthCoast
Wind, as well as other studies reviewed in the literature (COP Section 6.6, Appendix M, and Appendix K;
SouthCoast Wind 2024). Seasonal benthic surveys were conducted in the Lease Area and along the
Falmouth ECC to characterize the benthic resources in the Offshore Project area (SouthCoast Wind
2024). Benthic habitat surveys conducted for the proposed Project included Sediment Profile Imaging
(SPI)/Plan View (PV) imagery data, and benthic grab samples throughout the Offshore Project area.
Benthic epifaunal and infaunal species abundance were analyzed using benthic grabs as well as seafloor
imagery captured by the benthic survey SPI/PV camera and a video camera that was affixed to the
benthic grab apparatus. Submerged aquatic vegetation (SAV) surveys consisting of single-beam echo
sounding, side-scan sonar, and underwater towed video were completed at three landfall location
options in Falmouth, Massachusetts (SouthCoast Wind 2024). Two landfall locations are under
consideration for the Brayton Point ECC where a previously unmapped section of interpreted SAV was
identified near the shoreline closest to the Aquidneck Island landfall (COP Appendix E; SouthCoast Wind
2024).

A larger-scale, non-Project-specific study was also undertaken that characterized offshore wind lease
areas in the northeast WEAs (Guida et al. 2017). This study compiled data from numerous sources,
including from NOAA-National Centers for Environmental Information for bathymetric data, NEFSC for
physical and biological oceanography, NEFSC fisheries independent trawl survey for demersal fish and
shellfish, and USGS usSEABED data for surficial sediment data (USGS 2005).

1 As described in Chapter 2, Section 2.1.2, Alternative B — Proposed Action, Brayton Point is the preferred ECC for
both Project 1 and Project 2, and Falmouth is the variant ECC for Project 2, which would be used if SouthCoast
Wind is prevented from using Brayton Point for Project 2.
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Offshore Project Area

The Wind Farm Area covers approximately 127,388 acres (51,552 hectares) on the Northeast Outer
Continental Shelf off the southern coast of Massachusetts (SouthCoast Wind 2024), with up to two ECCs
extending from the Wind Farm Area to Brayton Point in Somerset, Massachusetts, and to the Falmouth,
Massachusetts, coastline. The seafloor of the Wind Farm Area is mostly flat with gentle slopes ranging
from less than 1.0° to 4.9°. The central section of the Lease Area comprises ridges with moderate slopes
(5.0° to 9.9°) and shallow channels (SouthCoast Wind 2024). Water depths within the Lease Area range
from 121.72 feet (37.1 meters) to 208.3 feet (63.5 meters), with deeper waters in the southwestern
portion. The average depth is 164.0 feet (50.0 meters), and the deepest depth is 206.7 feet (63.1
meters) (SouthCoast Wind 2024). There are no hard corals within the vicinity of the Lease Area
according to the NOAA Deep-Sea Coral Data Portal (NOAA 2022), and only sea pens were documented in
the 1960s south of the Lease Area in deeper waters (SouthCoast Wind 2024).

Benthic resources include the seafloor, substrate, and communities of bottom-dwelling organisms that
live within these habitats. Benthic habitats include soft-bottom (i.e., unconsolidated sediments) and
hard-bottom (e.g., cobble and boulder) habitats, as well as consolidated sediment (i.e., pavement),
which can occur in scour zones, and biogenic habitats (e.g., eelgrass and worm tubes) created by
structure-forming species. Sediments from grab samples in the Lease Area were largely classified as
Coastal and Marine Ecological Classification Standard (CMECS) Subclass Fine Unconsolidated Substrate,
or dominated by sand or finer sediment size (<5 percent gravel). Only one sample was classified as
Coarse Unconsolidated Substrate (=5 percent gravel; SouthCoast Wind 2024). The Lease Area was
mainly soft-bottom habitat with little relief and no complex habitat-forming features. Total organic
carbon (TOC) was low with the majority of samples containing less than 1 percent TOC.

Benthic epifauna were sampled by beam trawl across the Massachusetts offshore wind Lease Area with
sand shrimp and sand dollars comprising 88 percent of individuals collected (Guida et al. 2017). Mobile
crustaceans and mollusks were dominant in 2020 benthic samples and are commonly associated with
the soft sediments of the Lease Area (SouthCoast Wind 2024). Infaunal communities of the Lease Area
consisted mainly of soft-sediment burrowing infauna, with the eastern portion consisting of clam beds
and tube-building Ampelisca beds (SouthCoast Wind 2024). The western portion of the Lease Area also
contained Ampelisca beds, as well as small surface-burrowing polychaete worm beds. Results of a
seagrass and macroalgae evaluation of the Offshore Project area found no SAV in the Lease Area. Refer
to Table 3.5.5-2 in Section 3.5.5 for types and acres of habitat in the Lease Area.

Inshore Project Area

The Falmouth ECC extends from the Lease Area through Muskeget Channel and ends at one of the two
proposed landfall locations in Falmouth, Massachusetts (Worcester Avenue with alternate sites at Shore
Street and Central Park). The Brayton Point ECC extends from the Lease Area through the Rhode Island
Sound, up the Sakonnet River, over Aquidneck Island, and into Mount Hope Bay before making landfall
at one of the two proposed locations in Somerset, Massachusetts.
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Similar to the Lease Area, the southern portion of the Falmouth ECC (between the Lease Area and the
Muskeget Channel) consisted mainly of fine and soft sediments. Samples in this southern section were
mainly Fine Unconsolidated sediment, with three samples as Coarse Unconsolidated sediment (=5
percent gravel; SouthCoast Wind 2024). Most samples (approximately 90 percent) were sand, with three
samples consisting of Muddy Sand (COP Appendix M; SouthCoast Wind 2024). Further sand classification
indicated a transition of Fine/Very Fine Sand to Medium and Very Coarse/Coarse Sand as sampling
occurred more north and away from the Lease Area. The only complex habitats observed were from
three gravelly samples just south of the Muskeget Channel along the Falmouth ECC from stations 031
(41.30701, -70.33827), 032 (41.29463, -70.33827), and 124 (41.23198, -70.31761) (COP Appendix M3).
TOC was less than 1 percent in all samples (COP Appendix M; SouthCoast Wind 2024).

The northern Falmouth ECC sediment samples were more variable, with a further transition to coarser
sediments as the corridor proceeds north through the Muskeget Channel toward the Nantucket Sound
and landfall. Gravelly samples dominated the Muskeget Channel and south of the Nantucket Sound
Main Channel, with a transition to soft-bottom habitat as all samples within the Nantucket Sound Main
Channel were classified as sand (SouthCoast Wind 2024). Complex habitat was observed in the
remaining samples north of the Nantucket Main Channel, with two samples classified as Biogenic Shell
Substrate (Crepidula reef). Some Gravel Pavement was noted in the SPI/PV images, and Gravel/Gravelly
samples were observed throughout the northern section of the Falmouth ECC. TOC was undetectable in
the majority of samples, with one sample containing slightly above 1 percent.

A benthic survey was conducted along the Brayton Point ECC in Summer 2021 and Spring 2022.
Sediments followed similar patterns as the Falmouth ECC, with finer sediments in the southern section
near the Lease Area becoming coarser as sampling proceeded north. In federal waters, over 90 percent
of benthic habitat was mapped as sand or finer (Appendix M.3; SouthCoast Wind 2024). Gravelly Sand to
Sandy Gravel, including Boulders, were present in the Rhode Island Sound where an area of glacial till
southwest of Martha’s Vineyard provides heterogeneous substrate and hard-bottom substrate (COP
Volume 2, Section 6.6.1.6.4; SouthCoast Wind 2024). Sand or finer sediments dominated Rhode Island
state waters as well making up 88 percent of the benthic habitat. Coarse sediments consisting of Mixed-
Sized Gravel in Muddy Sand/Sand followed at 8.5 percent while Glacial Moraine A and Bedrock made up
3.1 and 0.1 percent of benthic habitats, respectively (Appendix M.3; SouthCoast Wind 2024).
Additionally, 22.2 percent of the Rhode Island state waters had Crepidula Substrate as a CMECS
Substrate classifier, and 3.1 percent had Boulder Field(s) as a Substrate classifier (Appendix M.3;
SouthCoast Wind 2024). Sediments in the Sakonnet River were finer sands to silts with areas of
boulders, including anthropogenic rock dumps that provide hard-bottom habitat, and isolated mounds
associated with Crepidula reefs (SouthCoast Wind 2024; USGS 2005).

The infauna sampled along the southern Falmouth ECC closely matched the eastern Lease Area,
dominated by clam beds and large tube-building fauna. The northern Falmouth ECC had a
heterogeneous array of species including soft-sediment bryozoans and mobile burrowing crustaceans
(SouthCoast Wind 2024). Sampling within the Brayton Point ECC showed soft-sediment fauna was the
dominant CMECS biotic subclass observed along the entire Brayton Point ECC, characterized by clam
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beds, larger tube-building, mobile crustaceans, and surface-burrowing fauna, with much more diversity
in the southern portion of the ECC.

SAV beds were identified at the Falmouth landfall areas from a review of eelgrass field surveys
completed in August 2020 (SouthCoast Wind 2024). The seagrass and macroalgae characterization
surveys did not identify SAV in the southern portion of the Falmouth ECC, but macroalgae was identified
in approximately two-thirds of the survey locations during benthic grabs of the northern section of the
Falmouth ECC (COP Appendix K and Appendix M; SouthCoast Wind 2024). A previously unmapped
section of interpreted SAV was identified near the Aquidneck Island landfall of the Brayton Point ECC
(COP Appendix E; SouthCoast Wind 2024). Refer to Section 3.5.5, Table 3.5.5-2 to Table 3.5.5-5 for types
and acres of habitat in the ECCs.

3.5.2.2 Impact Level Definitions for Benthic Resources
Impact level definitions for benthic resources are provided in Table 3.5.2-1.

Table 3.5.2-1. Definitions of impact levels for benthic resources

Impact Type of
P yp Definition
Level Impact
Impacts on species or habitat would be adverse, but so small as to be
Adverse
unmeasurable.
Negligible
- Impacts on species or habitat would be beneficial, but so small as to be
Beneficial
unmeasurable.
Most adverse impacts on species would be avoided. Adverse impacts on sensitive
Adverse habitats would be avoided; adverse impacts that do occur would be temporary or
Minor short term in nature.
Beneficial If beneficial impacts occur, they may result in a benefit to some individuals and
would be temporary to short term in nature.
Adverse impacts on species would be unavoidable but would not result in
Adverse population-level effects. Adverse impacts on habitat may be short term, long term,
or permanent and may include impacts on sensitive habitats, but would not result
Moderate in population-level effects on species that rely on them.
Beneficial impacts on species would not result in population-level effects.
Beneficial Beneficial impacts on habitat may be short term, long term, or permanent, but
would not result in population-level benefits to species that rely on them.
Adverse impacts would affect the viability of the population and would not be fully
Adverse recoverable. Adverse impacts on habitats would result in population-level impacts
) on species that rely on them.
Major . L .
Beneficial impacts would promote the viability of the affected population or
Beneficial increase population resiliency. Beneficial impacts on habitats would result in
population-level benefits to species that rely on them.
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3.5.2.3 Impacts of Alternative A — No Action on Benthic Resources

When analyzing the impacts of the No Action Alternative on benthic resources, BOEM considered the
impacts of ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities
on the baseline conditions for benthic resources. 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, Planned Activities Scenario.

Impacts of the No Action Alternative

Under the No Action Alternative, baseline conditions for benthic resources described in Section 3.5.2.1,
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 and
offshore wind activities. Ongoing non-offshore wind activities in the geographic analysis area that
contribute to impacts on benthic resources are generally associated with inshore dredging, coastal
development, offshore construction, including bottom disturbance and habitat conversion, and climate
change. Regular vessel anchoring related to ongoing military, survey, commercial, and recreational
activities would continue to cause temporary to permanent direct (injury to or mortality of organisms
and physical damage to habitats) and indirect (increased turbidity) impacts in the immediate area where
anchors and chains meet the seafloor. Cable emplacement and maintenance activities cause infrequent
disturbance to benthic resources and short-term increases in suspended fine sediments as well as
sediment deposition. EMFs continuously emanate from existing undersea telecommunication and
electrical power transmission cables, and new cables are infrequently installed in the geographic
analysis area. Underwater noise impacts occur due to pile driving, which periodically occurs in nearshore
areas during construction and repair of piers, bridges, pilings, and seawalls. The presence of structures
can be detrimental to benthic organisms due to habitat conversion and lost fishing gear, which can
cause disturbance, injury, and loss, or could be beneficial by serving to provide relief and habitat to
structure-oriented fishes and invertebrates. Ongoing commercial and recreational fishing for finfish and
shellfish that disturbs the seafloor (e.g., trawling and dredging) would continue to affect benthic
resources in the foreseeable future. Increased port utilization and expansion would result in more
numerous vessel visits and cause increased vessel noise and increased suspended sediment
concentrations. Ongoing sediment dredging for navigational purposes and other activities that cause
seabed profile alterations would result in fine sediment resuspension and deposition, habitat alteration,
and injury to and mortality of benthic resources.

Impacts associated with climate change (ocean acidification and warming, sea level rise, altered
habitat/ecology) have the potential to alter species distributions and increase individual mortality and
disease occurrence. Increased sea temperatures have been shown to affect the natural ecology of the
ocean, including benthic resources. Sea surface temperatures along the Atlantic coast increased by 1°C
(34°F) since 1960 (Friedland and Hare 2007) and continue to rise. Ocean acidification caused by
atmospheric CO, may contribute to reduced settlement, growth, and reproduction of benthic resources
such as echinoderms, crustaceans, corals, and bivalves (Kurihara 2008). Warming of ocean waters is
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expected to influence the distribution and migration of benthic resources and may influence the
frequencies of various diseases (Hoegh-Guldberg and Bruno 2010; Brothers et al. 2016).

The geographic analysis area overlaps a portion of the Vineyard Wind 1 project in OCS-A 0501, which
has an approved COP. Ongoing construction of the Vineyard Wind 1 project would affect benthic
resources through the primary IPFs of accidental releases, cable emplacement and maintenance, noise,
and land disturbance. Ongoing offshore wind activities would have the same type of impacts that are
described in Cumulative Impacts of the No Action Alternative for ongoing and planned offshore wind
activities, but the impacts would be of lower intensity. Regarding benthic impacts specific to Muskeget
Channel, after BOEM’s COP approval of Vineyard Wind 1, Vineyard Wind 1 selected the Eastern
Muskeget route for the offshore export cable route. Hard/complex bottoms cover much of the
Muskeget area (BOEM 2021a). The maximum total area of hard/complex bottom and rugged seafloor
that exists within the installation corridor in Muskeget Channel for the Eastern Muskeget route is
approximately 1,520 acres (615 hectares) (BOEM 2021a). The total disturbance area of hard-
bottom/coarse deposits, complex seafloor/sand waves, and biogenic surfaces within the Eastern
Muskeget route is 28.8 acres (11.7 hectares), or a relatively small subset of this area (BOEM 2021a). The
total temporarily disturbed area of hard-bottom/coarse deposits, complex seafloor/sand waves, and
biogenic surfaces within the Eastern Muskeget route is 1,424 acres (576 hectares), which is estimated as
sediment deposition greater than 1 millimeter that may extend up to 328 feet (100 meters) from the
proposed cable installation (BOEM 2021a).

Cumulative Impacts of the No Action Alternative

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

Planned non-offshore wind activities that may affect benthic resources include new submarine cables
and pipelines, oil and gas activities, marine minerals extraction, port expansions, and installation of new
structures on the OCS (see Appendix D, Planned Activities Scenario, for a complete description of
planned activities). Impacts from planned non-offshore wind activities would be similar to those from
ongoing activities and may include temporary and permanent impacts on benthic resources from
disturbance, injury, mortality, habitat degradation, and habitat conversion. While these impacts would
have localized effects on benthic resources, population-level effects would not be expected.

The following sections summarize the potential impacts of ongoing and planned offshore wind activities
in the geographic analysis area on benthic resources during construction, 0&M, and decommissioning of
the projects. In addition to the ongoing construction of the Vineyard Wind 1 project, the geographic
analysis area overlaps other planned and ongoing offshore wind activities including the entirety of OCS-
A 0520 (Beacon Wind) and portions of OCS-A 0534 (New England Wind) and OCS-A 0522 (Vineyard Wind
Northeast). BOEM expects other offshore wind activities to affect benthic resources through the
following primary IPFs.
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Accidental releases: Accidental releases may increase due to offshore wind activities, with gradually
increasing vessel traffic over the next 35 years. The risk of any type of accidental release would be
increased primarily during construction, but also during operations and decommissioning of offshore
wind facilities. Accidental releases of hazardous materials mostly consist of fuels, lubricating oils, and
other petroleum compounds. Because most of these materials tend to float in seawater, they are
unlikely to contact benthic resources. The chemicals with potential to sink or dissolve rapidly are
predicted to dilute to non-toxic levels before they reach benthic resources (BOEM 2021a). In most cases,
the corresponding impacts on benthic resources are unlikely to be detectable unless there is a
catastrophic spill (e.g., an accident involving a tanker ship). Large-scale spills may be accompanied by the
use of chemical dispersants during post-spill response. Crude oil treated with dispersants (specifically
Corexit 9500A) has been shown to have higher toxicity to marine zooplankton and meroplankton than
either the crude oil or dispersant alone (Rico-Martinez et al. 2012; AlImeda et al. 2014a, 2014b). Benthic
resources with planktonic larval stages may be susceptible to this toxicity, which may affect subsequent
recruitment.

Nonnative or invasive species can be accidentally released in the discharge of ballast water and bilge
water during vessel activities. Increased vessel traffic throughout the construction phase of offshore
wind projects would increase the risk of accidental releases of invasive species. Vessels are required to
adhere to existing state and federal regulations related to ballast and bilge water discharge, including
USCG ballast discharge regulations (33 CFR 151.2025) and USEPA National Pollutant Discharge
Elimination System Vessel General Permit standards, both of which aim at least in part to prevent the
release and movement of invasive species. Adherence to these regulations would reduce the likelihood
of discharge of ballast or bilge water contaminated with invasive species. Invasive species also have the
potential to use foundations, scour protection, and any other novel hard substrate as steppingstones to
expand their geographic range (Adams et al. 2014). Ten invasive species were observed to expand their
range using foundations at an operational wind farm in Europe, with the majority occurring in the
intertidal and only two invasive species observed in the subtidal (De Mesel et al. 2015). Although the
likelihood of invasive species becoming established due to offshore wind-related activities is low, the
impacts of invasive species could be strongly adverse, widespread, and permanent if the species were to
become established and out-compete native fauna. Indirect impacts could result from competition with
invasive species for food or habitat, and/or loss of foraging opportunities if preferred prey is no longer
available due to competition with invasive species. The increase in this risk related to the offshore wind
industry would be small in comparison to the risk from ongoing activities (e.g., trans-oceanic shipping).
Accidental releases of trash and debris may occur from vessels primarily during construction, but also
during operations and decommissioning. BOEM assumes all vessels would comply with laws and
regulations to minimize releases. If a release were to occur, it would be an accidental, localized event in
the vicinity of work areas. The greatest likelihood of releases would be associated with nearshore
project activities (e.g., transmission cable installation and transport of equipment and personnel from
ports). However, there is no evidence that the anticipated volumes and extents would have detectable
impacts on benthic resources.
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The overall impacts of accidental releases on benthic resources are likely to be minor because large-
scale releases are unlikely and impacts from small-scale releases would be localized and short term,
resulting in little change to benthic resources. As such, accidental releases from offshore wind
development would not be expected to appreciably contribute to overall impacts on benthic resources.

Anchoring: Offshore wind activities would increase vessel anchoring during survey activities and during
construction, installation, maintenance, and decommissioning of offshore components. In addition,
anchored or moored meteorological towers or buoys could also increase in number. Anchoring would
result in increased levels of turbidity and would have the potential to cause mortality of some benthic
resources through physical contact. Using the assumptions in Appendix D, Table D2-2, anchoring could
affect up to 1,008 acres (408 hectares) of seabed from ongoing and planned offshore wind projects in
the geographic analysis area. Most impacts would be minor because impacts would be localized,
turbidity would be temporary, and mortality of benthic resources from contact would be recovered in
the short-term. Degradation of sensitive habitats and resources, such as eelgrass beds and hard-bottom
habitats, if it occurs, could be long-term to permanent, resulting in moderate impacts.

Cable emplacement and maintenance: New construction of offshore submarine cables would cause
short-term disturbance of seafloor habitats and injury and mortality of benthic resources in the
immediate vicinity of the cable emplacement activities. The cable routes for other offshore wind
projects have not been fully determined at this time. However, at least one other ongoing offshore wind
project will be installing export cables through complex habitats within Muskeget Channel — New
England Wind. As stated in the final EIS for New England Wind, New England Wind’s offshore export
cable corridor is largely the same as the corridor already approved by BOEM for Vineyard Wind 1 (see
Impacts of the No Action Alternative). As such, impacts on benthic habitats are anticipated to be similar
to Vineyard Wind 1. Both export and interarray cables are anticipated to be constructed through 2030
for other offshore wind projects with lease areas that are within or overlap the geographic analysis area
(Appendix D, Table D2-1). The total area disturbed from new cable emplacement would be a small
fraction of available habitat in the geographic analysis area and would be expected to recover relatively
quickly. Impacts associated with cable emplacement in sensitive habitats such as areas with SAV or
complex habitat such as cobble and boulders, where present, may take longer to recover. No SAV
disturbance is expected from Vineyard Wind 1 or New England Wind cable installations (BOEM 20213,
2022). While direct disturbance of eelgrass would be avoided, sedimentation impacts may occur, which
would be temporary and potentially mitigated with the use of turbidity curtains.

Seafloor preparations made prior to installation of structures and cables, and as a result of dredging and
mechanical trenching during cable installation, can cause localized, short-term impacts (e.g., habitat
alteration, injury, mortality) on benthic resources through seabed profile alterations and sediment
deposition. The level of impact from seabed profile alterations could depend on the time of year that
they occur, especially if these alterations overlap with times and places of high benthic organism
abundance or reproductive activity. However, recolonization rates of benthic habitats are driven by the
types of benthic communities inhabiting the area surrounding the affected region. Benthic communities
that are well adapted to disturbance within their habitats (e.g., mobile soft sediments) are likely to
quickly recolonize a disturbed area. However, communities that are not well adapted to frequent
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disturbance (e.g., deep boulder epifaunal communities) may take upward of a year to begin
recolonization and/or for seabed recovery to occur, and likely more than a year to reach the level of
community diversity that existed prior to disturbance. Associated seabed recovery is defined here as the
natural infilling of sediment in construction trenches and associated recolonization of epifaunal and
benthic infaunal communities to support pre-disturbance ecological function, which will vary by species
and nature of the disturbance. For example, benthic communities disturbed by sand mining was
examined on the East Coast of the United States, and Brooks et al. (2006) found that seabed recovery
and/or recolonization ranged from 3 months to 2.5 years.

Locations, amounts, and timing of dredging for offshore wind projects are not known at this time. The
need for dredging depends on local seafloor conditions, assuming the areal extent of such impacts is
proportional to the length of cable installed. Dredging typically occurs only in sandy or silty habitats,
which are abundant in the geographic analysis area and are quick to recover from disturbance, although
full recovery of the benthic faunal assemblage may require several years (Wilber and Clarke 2007).
Mechanical trenching, used in more resistant sediments (e.g., gravel and cobble), causes seabed profile
alterations during use, although the seabed is typically restored to its original profile after utility line
installation in the trench. Coarser sand and gravel substrates typically take longer to recover to pre-
disturbance conditions than habitats with finer grain sizes (Wilber and Clarke 2007). The installation of
WTG foundations and hard surfaces such as scour and cable protection will alter local hydrodynamic
patterns. This may have a resulting impact on local sedimentation and sediment migration patterns.
Impacts would be minor because seabed profile alterations, while locally intense, have little impact on
benthic resources in the geographic analysis area.

Cable emplacement and maintenance activities (including dredging) in or near the geographic analysis
area could cause sediment suspension during periods of active construction or maintenance, after which
the sediment would be deposited on the seafloor. Sediment deposition can result in adverse impacts on
benthic resources, including smothering and changes to sediment quality profiles. The tolerance of
benthic organisms to being covered by sediment (sedimentation) varies among species. Demersal winter
flounder eggs were shown to have delayed hatching with as little as 0.04 inch (1 millimeter) of
sedimentation (Berry et al. 2011). The sensitivity to sedimentation for shellfish varies by species and life
stage. Some sessile shellfish may only tolerate 0.4-0.8 inch (1-2 centimeters) while other benthic
organisms can survive burial in upward of 8 inches (20 centimeters) (Essink 1999). Areas closest to the
disturbance would receive higher percentages of coarser, more rapidly settling sediments, while finer
sediments would settle over greater distances and be more diffused. The greatest impacts would,
therefore, be at the smallest spatial scales. The level of impact from sediment deposition and burial
could depend on the time of year that it occurs, especially if it overlaps with times and places of high
benthic organism abundance or reproductive activity.

Increased turbidity would occur during cable emplacement activities over the course of the construction
of the wind farms in the geographic analysis area. Disturbed seafloor from construction of these projects
may affect benthic resources. Assuming other offshore wind projects use installation procedures similar
to those proposed in the COP, the duration and extent of impacts would be limited and short term, and
benthic assemblages would recover from disturbance. In routes that intersect sensitive or complex
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habitat, impacts may be long term to permanent. For SAV, damage to seagrass blades may be more
quickly recovered; however, damage to or uprooting of rhizomes may take years to recover from (Orth
et al. 2017). Modeled simulations of dragging impacts on eelgrass further suggested recovery of eelgrass
beds may take 6 years, and 20 years or longer under conditions less conducive to eelgrass growth
(Neckles et al. 2005). Increased turbidity due to bottom disturbances associated with cable
emplacement would reduce light availability to SAV. This short- to long-term impact would be most
pronounced in the immediate vicinity of the disturbance. However, while mitigating impacts on SAV
including eelgrass presents challenges, mitigation measures taken in or near the geographic analysis
area may include HDD and/or turbidity curtains.

When new cable emplacement and maintenance causes resuspension of sediments, increased turbidity
could also have an adverse impact on filter-feeding fauna such as bivalves. Within the
Massachusetts/Rhode Island lease areas, sand is the predominant sediment type, which would settle
out of the water column quickly (Guida et al. 2017). There are lower percentages of finer sediments
(mud) that would stay suspended longer and, therefore, travel farther. The impact of increased turbidity
on benthic fauna depends on both the concentration of suspended sediment and the duration of
exposure. Plume modeling for other wind development projects in the region and with similar sediment
characteristics (Vineyard Wind 1, Block Island Wind Farm, and Virginia Offshore Wind Technology
Advancement) predict suspended sediment should usually settle well before 12 hours have elapsed.
BOEM expects relatively little impact from increased turbidity (separate from the impact of sediment
deposition).

Some types of cable installation equipment use water withdrawals, which can entrain planktonic larvae
of benthic fauna (e.g., larval polychaetes, mollusks, crustaceans) with assumed 100 percent mortality of
entrained individuals. Due to the surface-oriented intake, water withdrawal could entrain pelagic eggs
and larvae but would not affect resources on the seafloor. However, the rate of egg and larval survival
to adulthood for many species is very low (MMS 2009). Due to the limited volume of water withdrawn,
BOEM does not expect population-level impacts on any given benthic species. If the sediment that
would be disturbed by construction activities contains elevated levels of toxic contaminants, sediment
disturbances could affect water quality and the physiology of benthic organisms. Contaminated
sediments are not known to be a problem in the geographic analysis area for benthic resources.

Cable routes for other offshore wind projects have not been fully determined at this time. Cables for
other offshore wind projects in the geographic analysis area would likely be emplaced between 2025
and 2030. Locations, amounts, and timing of dredging for offshore wind projects are not known at this
time. Increased sediment deposition may occur during multiple years. The area with a greater sediment
deposition from simultaneous or sequential activities would be limited, as most of the affected areas
would only be lightly sedimented (less than 0.04 inch [1 millimeter]) and would recover naturally in the
short term. Dredged material disposal during construction, if any occurs in the geographic analysis area,
would cause localized, temporary turbidity increases and long-term sedimentation or burial of benthic
organisms at the immediate disposal site. The impacts of burial would be mostly short term with less
potential for long-term impacts. Sediment deposition and burial impacts on benthic resources from
cable emplacement for other offshore wind projects would, therefore, be moderate.
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Overall, impacts through this IPF would be minor to moderate because they would be localized, turbidity
would be present during construction for brief periods, and mortality from contact would be recovered
in the short term. Any necessary dredging prior to cable installation could also contribute additional
impacts.

Discharges/intakes: There would be increased potential for discharges from vessels during construction,
operations, and decommissioning. Offshore-permitted discharges would include uncontaminated bilge
water and treated liquid wastes. There would be an increase in discharges, particularly during
construction and decommissioning when vessel traffic would be highest, and the discharges would be
staggered over time and localized. Impacts would be negligible because there does not appear to be
evidence that the volumes and extents anticipated would have any impact on benthic resources.

EMFs: The marine environment continuously generates a variable ambient EMFs. EMFs would also
emanate from new offshore ECCs and interarray cables constructed for offshore wind projects. Offshore
wind projects in the geographic analysis area will add 2,285 miles (3,677 kilometers) of cable that would
produce EMFs in the immediate vicinity of cables for each project during operation (Appendix D, Table
D2-1). Offshore export cable design options for Vineyard Wind 1 include either a 220-275 kV HVAC or
one bundled 320-500 kV HVDC. Vineyard Wind 1 also plans to use a 66—132 kV HVAC cable design for
interarray cables. BOEM would require these future submarine power cables to have appropriate
shielding and burial depth to minimize potential EMF effects from cable operation. Remedial protection
measures would be installed wherever the target burial depths cannot be met. EMF and substrate
heating effects from these projects on benthic habitats would vary in extent and significance depending
on overall cable length, the proportion of buried versus exposed cable segments, project-specific
transmission design (e.g., HVAC or HVDC, transmission voltage), and the proximity of the affected
habitat to the cable. For example, species with life stages that are surface-oriented or use pelagic
habitats would not be exposed to EMF effects and would experience no effects on this habitat
component. In contrast, species that use bottom or near-bottom habitats along the potential cable
paths during one or more life stages may be exposed to EMF effects. The significance of these potential
effects is dependent on habitat use (i.e., likelihood of exposure) and species-specific sensitivity to
magnetic and electrical fields and heating effects. EMF strength diminishes rapidly with distance, and
the area around submarine power cables with elevated EMF levels extends less than approximately 33
feet (10 meters) around each cable (CSA Ocean Sciences, Inc. and Exponent 2019). When submarine
cables are laid, installers typically maintain a minimum separation distance of at least 330 feet (100
meters) from other known cables to avoid inadvertent damage during installation, which also precludes
any additive EMF effects from adjacent cables.

Impacts of EMFs on benthic habitats is an emerging field of study; as a result, there is a high degree of
uncertainty regarding the nature and magnitude of effects on all potential receptors (Gill and Desender
2020). Recent reviews by Bilinski (2021), Gill and Desender (2020), Albert et al. (2020), and Snyder et al.
(2019) on the effects of EMF on marine organisms in field and laboratory studies concluded that, though
minimal, measurable effects can occur for some species, but not at the relatively low EMF intensities
representative of marine renewable energy projects. Behavioral impacts from EMFs, observed at higher
levels than are representative of offshore wind projects, were documented for lobsters near a direct
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current cable (Hutchison et al. 2018) and a domestic electrical power cable (Hutchison et al. 2020),
which included subtle changes in activity (e.g., broader search areas, subtle effects on positioning, and a
tendency to cluster near the EMF source). There was no evidence of the cable acting as a barrier to
lobster movement, and no effects were observed on lobster movement speed or distance traveled.
Additionally, responses to EMFs by benthic marine fauna include attraction to the source, interference
with navigation that relies on natural magnetic fields, predator/prey interactions, avoidance or
attraction behaviors, increased burrowing by polychaetes, increased exploratory and foraging behavior,
and physiological and developmental effects (Bilinski 2021; Jakubowska et al. 2019; Hutchison et al.
2018; Taormina et al. 2018; Normandeau et al. 2011). Burrowing infauna may be exposed to stronger
EMFs, but little information is available regarding the potential consequences. Non-mobile infauna
would be unable to move to avoid EMFs. Any effects, however, would be local and would not have
population-level impacts due to the small scale of the impact relative to the available benthic habitat in
the geographic analysis area.

Other studies, however, have found that EMFs do not affect invertebrate behavior. For example, Schultz
et al. (2010) and Woodruff et al. (2012, 2013) conducted laboratory experiments exposing American
lobster (Homarus americanus) and Dungeness crab (Metacarcinus magister) to EMFs ranging from 3,000
to 10,000 milligauss and found that EMFs did not affect their behavior. Assuming the other wind
projects with HVAC cables in the geographic analysis area have similar array and export cable voltages as
the Proposed Action, the induced magnetic field levels expected for the offshore wind projects are two
to three orders of magnitude lower than those tested by Schultz et al. (2010) and Woodruff et al. (2012,
2013). Similarly, a field experiment in Southern California and Puget Sound, Washington, found no
evidence that the catchability of two crab species was influenced by the animals crossing an energized
low-frequency alternating-current submarine power cable (35 and 69 kV, respectively) to enter a baited
trap. Whether the cables were unburied or lightly buried did not influence the crab responses (Love et
al. 2017). While these voltages are between two and eight times lower than those expected for the
offshore wind projects, the array and export cables would be shielded and buried at depth to reduce
potential EMFs during cable operation.

EMF levels would be highest at the seabed near cable segments that cannot be fully buried and are laid
on the bed surface under protective rock or concrete blankets. Invertebrates in proximity to these areas
could experience detectable EMF levels and minimal associated behavioral effects. These unburied cable
segments would be short and widely dispersed. CSA Ocean Sciences, Inc. and Exponent (2019) found
that offshore wind energy development as currently proposed would have negligible effects, if any, on
bottom-dwelling species. The information presented above indicates that EMF impacts on benthic fauna
would be biologically insignificant, highly localized, and limited to the immediate vicinity of cables, and
would be undetectable beyond a short distance; however, localized impacts would persist as long as
cables are in operation (anticipated to be around 35 years or until decommissioning). The affected area
would represent an insignificant portion of the available benthic habitat; therefore, EMF impacts from
other offshore wind activities on benthic resources would be minor.

Gear utilization: Benthic and fisheries monitoring surveys are usually conducted pre-, during, and post-
construction of offshore wind projects as part of their Benthic and Fisheries Monitoring Plans. These
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surveys can have direct impacts on benthic habitats. Bottom-disturbing trawls can alter the composition
and complexity of soft-bottom benthic habitats. For example, when trawl gear contacts the seabed it
can flatten sand ripples, remove epifaunal organisms and biogenic structures like worm tubes, and
expose anaerobic sediments (BOEM 2022). Fishing activity used in some fish surveys can damage
benthic invertebrates on hard-bottom benthic habitat, resulting in long-term effects on community
composition and complexity (Tamsett et al. 2010). Towed sampling dredges often used for clam surveys
would cause localized and direct impacts on both hard- and soft-bottom habitat, resulting in potentially
long-term effects on community composition. Soft-bottom impacts would be short term and expected
to recover quickly. Because the affected area would represent a small area of the available benthic
habitat in the geographic analysis area, cumulative impacts from gear utilization on benthic resources
would be negligible to minor.

Noise: Sound from offshore wind activities includes sound pressure, particle motion, and vibration.
Sound pressure is the fluctuation in the density of the medium (e.g., sediments) due to the sound,
particle motion refers to the movement of particles that make up the medium during that sound, and
vibrations are initiated by direct contact of a sound source with the substrate, such as during pile
driving, and by sound energy entering the substrate through the water from intense sources, such as
seismic air guns (Popper et al. 2022). Most fishes, including all elasmobranchs and likely all sound-
detecting invertebrates, primarily detect sound via particle motion (Popper et al. 2022; Carroll et al.
2017). Fishes and aquatic invertebrates that live in, on, or close to the substrate (e.g., the seabed) may
also be affected by vibrations. Sound pressure and particle motion can also emanate from the substrate
back into the water column as a result of such vibrations (Hawkins et al. 2021). In a review of potential
impacts of sound on fishes and aquatic invertebrates from offshore wind activities, Popper et al. (2022)
identified substantial gaps in the understanding of these effects and concluded these gaps preclude an
assessment of the potential impacts of sound from offshore development.

The current body of research and existing regulations have mostly focused on sound pressure as
opposed to particle motion. Guidelines based on sound pressure may not be applicable for most fishes
and invertebrates, especially in shallow water (Popper and Hawkins 2018). Measures of sound pressure
cannot be used to reliably describe particle motion, especially in a complex acoustic environment such
as the ocean. Because of this focus on sound pressure, modeling of sound propagation has a notable
data gap, especially when dealing with fish and invertebrates (Hawkins and Popper 2017).

Numerous invertebrate species have been found to be sensitive to noise. Many species sense noise
through the use of a statolith organ, which detects particle motion through a dense statocyst.
Anthropogenic sound exposure has been found to result in delayed hatching and impaired embryonic
development in crustaceans, bivalves, and gastropods. Permanent high-level exposure to sound has also
been found to cause a significant reduction in the rate of growth and reproduction in invertebrate
groups (Sole et al. 2023) and physiological stress in echinoderms (Vazzana et al. 2020). Bivalves have
been found to close their valves and burrow deeper when subjected to noise and vibration stimuli,
reducing respiration and other processes, and potentially causing mortality (Roberts et al. 2016). With
impulse impacts, such as those from pile driving, physiological sound thresholds may be exceeded for
some species, resulting in injury or mortality, especially for affected species in the immediate vicinity of

Affected Environment and Environmental Consequences  3.5.2-14 USDOI | BOEM



the activity. However, the duration of pile driving and its small radius of potential effects on infaunal
organisms are expected to last on the order of hours. Noise transmitted through water or the seabed
sediments would also be expected to affect benthic invertebrates. However, data are not available to
adequately quantify these impacts (Popper et al. 2022).

Noise from construction, pile driving, G&G survey activities, O&M, and trenching/cable burial could
contribute to impacts on benthic resources. The most impactful noise is expected to result from pile
driving. Noise from pile driving would occur during installation of foundations for offshore structures.
This noise would be produced intermittently during installation of each foundation. One or more
projects may install more than one foundation per day, either sequentially or simultaneously.
Construction of offshore wind facilities in the geographic analysis area would likely occur over an
assumed 5-year construction period, with up to 585 WTGs (Appendix D, Table D2-1). Noise transmitted
through water and through the seabed can cause injury to or mortality of benthic resources in a limited
area around each pile and can cause short-term stress and behavioral changes to individuals over a
greater area. The extent depends on pile size, hammer energy, and local acoustic conditions. The
affected areas would likely be recolonized in the short-term. In the planned activities scenario, noise
from pile driving that causes behavioral changes could affect the same populations or individuals
multiple times in a year or in sequential years, although impacts are expected to be minor.

Noise from G&G surveys of cable routes and other site characterization surveys for offshore wind
facilities could also disturb benthic resources in the immediate vicinity of the investigation and cause
temporary behavioral changes. G&G noise would occur intermittently over an assumed 5-year
construction period (Appendix D, Table D2-1). G&G noise resulting from offshore wind site
characterization surveys is less intense than G&G noise from seismic surveys used in oil and gas
exploration. While seismic surveys create high-intensity, impulsive noise to penetrate deep into the
seabed, offshore wind site characterization surveys typically use sub-bottom profiling technologies that
generate less-intense sound waves for shallow penetration of the seabed. Seismic surveys are not
expected in the geographic analysis area. Detectable impacts of G&G noise on benthic resources would
rarely, if ever, overlap from multiple sources, but may overlap with behavioral impacts of pile-driving
noise if two projects were being developed concurrently. Overlapping sound sources are not anticipated
to result in a greater, more-intense sound; rather, the louder sound prevents the softer sound from
being detected. Noise from G&G surveys is therefore expected to have a minor impact on benthic
resources.

Noise from trenching/cable burial, 0&M, and construction activities other than pile driving is expected
to occur but would have little impact on benthic resources. Noise from interarray and export cable
trenching would be temporary and localized and extend only a short distance beyond the emplacement
corridor. Impacts of trenching noise are typically less prominent than the impacts of the physical
disturbances discussed under the Cable emplacement and maintenance IPF. Finally, while noise
associated with operational WTGs may be audible to some benthic fauna, this would only occur at
relatively short distances from the WTG foundations and could cause avoidance responses (English et al.
2017). Proximity to the individual turbines is the strongest predictor of SPLs over factors such as wind
speed and turbine size (Tourgaard et al. 2020). Vibration is also produced by operation of WTGs.
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Vibrations are transmitted into the water and seabed by the WTG support structure. The substrate
vibration can be continuous when the wind turbine is operating, though the area affected by the particle
motion is restricted to an area close to the wind turbine (Hawkins et al. 2021). Noise from construction
activities other than pile driving may occur; however, little of that noise propagates for any substantial
distance through the water, and, therefore, impacts on benthic resources are expected to be minor.

Port utilization: Increases in port utilization due to other offshore wind projects would lead to increased
vessel traffic over the next 35 years. This increase in vessel traffic would be at its peak during
construction activities between 2023 and 2030 and would decrease during operations but increase again
during decommissioning (Appendix D, Table D2-1). In addition, any port-expansion and construction
activities related to the additional offshore wind projects would add to the total amount of disturbed
benthic area resulting in disturbance and mortality of individuals and short-term to permanent habitat
alteration. Existing ports are heavily modified and have impaired benthic environments. Future port
projects would likely implement BMPs to minimize impacts on benthic habitats (e.g., stormwater
management and turbidity curtains). The degree of impacts on benthic resources would likely be
undetectable outside the immediate vicinity of the port-expansion activities. Increased vessel traffic
around ports would also increase physical impacts of vessel operation, including impacts of wakes on
shallow and shoreline habitats as well as erosion, scour, and turbidity impacts from vessels operating in
shallower inshore waters.

Impacts of port utilization associated with planned wind-related activities would be localized and range
from short term and minor (for water quality and vessel noise impacts) to permanent and moderate (for
port-expansion activities that heavily modify benthic environments).

Presence of structures: The presence of structures can lead to impacts on benthic resources through
fishing gear entanglement, hydrodynamic disturbance, fish aggregation resulting in increased predation
on benthic resources, and habitat conversion. Invasive species also have the potential to use
foundations as steppingstones to expand their geographic range (Adams et al. 2014). These impacts may
arise from foundations and scour/cable protection. Ongoing and planned offshore wind development
would add up to 944 acres (382 hectares) of foundation and scour protection and 772 acres (312
hectares) of new hard protection atop cables (Appendix D, Table D2-2). In the geographic analysis area,
structures are anticipated predominantly on sandy bottom, with the exception of cable protection,
which is more likely to be needed where cables pass through hard-bottom habitats. The potential
locations of cable protection for other offshore wind activities have not been fully determined at this
time; however, any addition of scour protection/hard-bottom habitat would represent substantial new
hard-bottom habitat, as the geographic analysis area is predominantly composed of fine substrates.
Installation of these structures would result in direct mortality of benthic organisms within the footprint
of disturbance, suspension of sediments, increased turbidity, and burial of benthic organisms in
immediate proximity to foundations or below scour/cable protection.

The presence of structures would increase the risk of gear loss or damage by entanglement. Fishing gear
potentially entangled or lost on underwater structures includes mesh from trawls or other similar nets,
traps, and angling gear (e.g., fishing line, hooks, lures with hooks). Lost gear actively continues to fish
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and may drift with currents. Marine organisms may become trapped or ensnared in lost or drifting gear,
also known as “ghost” fishing gear, leading to injury or mortality. The intermittent impacts at any one
location would likely be localized and short-term, although the risk of occurrence would persist as long
as the structures and debris remain.

Human-made structures, especially tall vertical structures such as foundations, alter local water flow
(hydrodynamics) 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). Increased mixing may also result in warmer bottom temperatures,
increasing stress on some shellfish and fish at the southern or inshore extent of the range of suitable
temperatures. Finfish aggregate trends along the mid-Atlantic shelf have been shifting northeast into
deeper waters (NOAA 2022); the presence of structures may reinforce these trends. The consequences
for benthic resources from hydrodynamic disturbances are anticipated to be undetectable to small,
localized, and vary seasonally. Additional, detailed discussion of the hydrodynamic effects of offshore
wind structures is contained in Section 3.5.5.3, Impacts of Alternative A — No Action on Benthic
Resources. Structures, including tower foundations, scour protection around foundations, and various
means of hard protection atop cables, create uncommon vertical relief in a mostly soft-bottom
landscape. Structure-oriented fishes would be attracted to these locations. Increased predation upon
benthic resources by structure-oriented fishes could adversely affect benthic communities in the
immediate vicinity of the structure. These impacts are expected to be local and to persist as long as the
structures remain. Depending on the balance of attraction and production, newly placed structures may
affect the distribution of fish and shellfish among existing natural habitat, artificial reef sites, and newly
emplaced structures.

The presence of structures would also result in new hard surfaces that could provide new habitat for
recruitment of hard-bottom species (Daigle 2011). The increased local density of fish and shellfish may
result in changes to sediment quality through the bio-deposition of organic matter and sloughing off of
shells and attached organisms from the structures. New structures also have the potential to facilitate
range expansion of both native and nonnative aquatic species through the stepping-stone effect.
Colonization and recruitment of marine fauna to structures can result in the dispersion and propagation
of nonnative species, especially in nearshore habitats. Like other biofouling organisms, nonnative
species might be transported to WTGs via construction and maintenance vessels (Bray et al. 2017,
Wilding et al. 2017). Structures may serve as “stepping stones” that connect otherwise unconnected
areas and provide a means for nonnative species to disperse and colonize new areas that may have
previously been inaccessible due to biogeographical barriers (Adams et al. 2014; Wilding et al. 2017,
Bray et al. 2017). Connectivity created among structures, especially where nonnative and invasive
species may be present, can alter habitats and adversely affect native species, including federally
protected species. At the scale of planned offshore wind activities, the artificial reef effect could lead to
regional changes, including a shift from soft-sediment to hard-substrate communities and, potentially,
intertidal communities (Causon and Gill 2018). Due to the pre-existing network of artificial reefs in the
mid-Atlantic OCS, however, it is unlikely that additional structures would measurably increase the
potential for this effect.
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Soft bottom is the dominant habitat type in the region, and species that rely on this habitat would not
likely experience population-level impacts (Guida et al. 2017; Greene et al. 2010). The potential effects
of wind farms on offshore ecosystem functioning have been studied using simulations calibrated with
field observations (Raoux et al. 2017; Pezy et al. 2018). These studies found increased biomass for
benthic fish and invertebrates. However, some impacts such as the loss of soft-bottom habitat and
increased predation pressure on forage species near the structures, may be moderate adverse to
moderate beneficial depending on the receptor. In light of the above information, BOEM anticipates
that the impacts associated with the presence of structures may be minor to moderately beneficial. The
impacts on benthic resources resulting from the presence of structures would persist at least as long as
the structures remain.

Impacts of Alternative A on ESA-Listed Species

No benthic species in the geographic analysis area are ESA-Listed; therefore, there will be no impacts on
ESA-Listed species from Alternative A.

Conclusions

Impacts of the No Action Alternative: Under the No Action Alternative, benthic resources would
continue to be affected by existing environmental trends and ongoing activities. BOEM expects ongoing
activities to have continuing short-term, long-term, and permanent impacts (e.g., disturbance, injury,
mortality, habitat degradation, habitat conversion) on benthic resources primarily through regular
maritime activity, offshore construction impacts, cable emplacement, presence of structures, and
climate change. Offshore wind activities are expected to involve several IPFs, primarily new cable
emplacement and the presence of structures (i.e., foundations and scour/cable protection). However,
habitat disturbance from offshore construction is expected to be minimal, and recovery of benthic
communities is expected over time. BOEM anticipates the No Action Alternative to result in moderate
adverse impacts on benthic resources.

Cumulative Impacts of the No Action Alternative: Under the No Action Alternative, existing
environmental trends and ongoing activities would continue, and benthic resources would continue to
be affected by natural and human-caused IPFs. Planned activities would contribute to the impacts on
benthic resources through pile-driving noise, anchoring, new cable emplacement, the presence of
structures during operations of offshore facilities (i.e., foundations, cable, and scour protection), climate
change, and ongoing seafloor disturbances caused by sediment dredging and fishing using bottom-
tending gear. Considering all of the IPFs together, BOEM anticipates that the No Action Alternative,
when combined with planned non-offshore wind activities and other offshore wind activities would
result in moderate adverse impacts and could potentially include moderate beneficial impacts resulting
from emplacement of structures (conversion of habitat from soft to hard bottom).

3.5.24 Relevant Design Parameters and Potential Variances in Impacts

This 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
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below. The following proposed PDE parameters (Appendix C, Project Design Envelope and Maximum-
Case Scenario) would influence the magnitude of the impacts on benthic resources.

e The total amount of scour protection for the foundations, interarray cables, and offshore ECCs that
results in long-term habitat alteration.

e The installation method of the export cable in the offshore ECCs and for interarray and interlink
cables in the Wind Farm Area and the resulting amount of habitat temporarily altered.

e The number and type of foundations used for the WTGs and OSPs.

e The methods used for cable laying and landfalls, as well as the types of vessels used and the amount
of anchoring.

e The amount of pre-cable-laying dredging or preparation, if any, and its location.

e The time of year when foundation and cable installations occur.

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

e The number, size, location, and amount of scour protection for WTG and OSP foundations: The level
of impact related to foundations is proportional to the number of foundations installed; fewer
foundations would present less hazard to benthic organisms.

e Offshore ECCs footprints: The route chosen (including variants within the general route) would
determine the amount of habitat affected.

e Season of construction: Spring and summer are the primary spawning seasons for many benthic
invertebrates and fish that lay demersal eggs. Project activities during these seasons would likely
have greater impacts due to localized disruption of these processes and impacts on reproductive
processes and sensitive early life stages.

SouthCoast Wind has committed to measures to minimize impacts on benthic resources, including
employing industry standard cable burial and cable shielding methods to reduce potential effects on
benthic resources, burying cables, where possible, to allow for benthic recolonization after construction
is complete, and designing scour protection to reduce sedimentation (COP Volume 2, Table 16-1;
SouthCoast Wind 2024).

3.5.2.5 Impacts of Alternative B — Proposed Action on Benthic Resources

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

Accidental releases: As discussed in Section 3.5.2.3, Impacts of Alternative A, non-routine events such as
oil or chemical spills, potentially amplified by the use of chemical dispersants, can have adverse or lethal
effects on marine life. However, modeling by Bejarano et al. (2013) predicts that the impact of smaller
spills on benthic fauna would be low. Larger spills are unlikely but could have a larger impact on benthic
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fauna due to adverse effects on water quality (Section 3.4.2, Water Quality). The Proposed Action would
comply with all laws regulating at-sea discharges of vessel-generated waste to reduce the likelihood of
an accidental release. Further, SouthCoast Wind has developed an OSRP with measures to avoid
accidental releases and a protocol to respond to such a release. Therefore, accidental releases are
considered unlikely and would be quickly mitigated if one were to occur. The increase in vessel traffic
associated with the Proposed Action would increase the risk of accidental releases of invasive species.
The risk of this type of release would be increased by the additional vessel traffic associated with the
Proposed Action, especially traffic from foreign ports, primarily during construction. In total, the
Proposed Action would generate approximately 6,600 vessel trips during the construction and
installation phase. However, vessels would be required to adhere to existing state and federal
regulations related to ballast and bilge water discharge, and adherence to these regulations would
reduce the likelihood of discharge of ballast or bilge water contaminated with invasive species. Overall,
the potential impacts on benthic resources as described in Section 3.5.2.3, Impacts of Alternative A — No
Action on Benthic Resources, from accidental releases due to the Proposed Action, should any occur, is
expected to be moderate.

Anchoring: Vessel anchoring from the Proposed Action would cause short-term impacts in the
immediate area where anchors and chains meet the seafloor, resulting in up to 441.8 acres (178.8
hectares) of seabed disturbance. Impacts on benthic resources would be greatest for sensitive benthic
habitats (e.g., eelgrass beds, hard-bottom habitats). All impacts would be localized, turbidity would be
temporary, and mortality from physical contact would be recovered in the short-term. Where eelgrass is
present within all three landfall locations under consideration for the Falmouth ECC, HDD is proposed to
avoid impacts with a punchout location deeper than the deepest eelgrass extent. While anchor
placement and chain sweep may damage seagrass blades, anchor drag and retrieval may damage or
uproot seagrass rhizomes, which may take years to recover (Orth et al. 2017). While avoidance of
impacts on sensitive habitats from anchoring may not always be possible, to minimize anchoring
impacts, SouthCoast Wind has committed to avoiding habitat loss to benthic resources during
construction by selecting lower impact construction methods, where possible, which would include
avoiding anchoring on sensitive habitat (COP Volume 2, Section 16, Table 16-1; SouthCoast Wind 2024).
Impacts are anticipated to be minor to moderate.

Cable emplacement and maintenance: Cable emplacement activities would result in mortality, injury, or
displacement of benthic fauna in the path of construction as well as possible damage to sensitive
habitats such as SAV. SouthCoast Wind would use HDD for the installation of the offshore export cables
beneath the shallower nearshore areas at all landfall locations, which is expected to substantially reduce
impacts of sediment disturbance on SAV resources and avoid direct physical disturbance to eelgrass at
the offshore export cable approach to the Falmouth landfalls. The final cable corridor selection and
cable micro-routing within the selected corridor in the northern portion of the Falmouth ECC and
Muskeget Channel will further seek to avoid complex habitats that may be expected to have a slower
recovery to preconstruction conditions. The presence of eelgrass beds would be considered in the
evaluation of export cable corridor landfall locations, and while HDD exit pit dredging is anticipated to
disturb the seabed, it would be located outside of eelgrass beds and planned to only disturb 0.10 acre
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(404.7 square meters) of benthic area per HDD exit pit (SouthCoast Wind 2024). Based on modeling,
turbidity levels associated with the HDD exit pit dredging in Falmouth had concentrations exceeding 100
mg/L (0.0008 Ib/gal) at a maximum distance of 188 feet (36 meters) and affecting a cumulative area not
exceeding 1 acre (0.4 hectare; SouthCoast Wind 2024). Modeling of HDD exit pit dredge impacts for
Brayton Point revealed concentrations exceeding 100 mg/L at a maximum distance of 0.75 mile (1.2
kilometers) and contained within an average of 29 acres (12 hectares). Although an eelgrass burial
experiment has shown that increased mortality can occur with sediment burial of 25 percent of the
eelgrass blade height over multiple weeks (Mills and Fonseca 2003), the small area of sediment
disturbance of each HDD exit pit would have far less sedimentation and would occur temporarily.
Eelgrasses are known to tolerate short-term periods of naturally increased turbidity during storm events
(Lewis and Erftemeijer 2006), and suspended sediments from HDD are not expected to negatively affect
adjacent eelgrass beds.

Within the Project area, SAV presence was found in the northern portion of the Falmouth,
Massachusetts ECC and near the shoreline closest to the southern Aquidneck Island landfall. No eelgrass
or macroalgae were found to be present in the southern part of the ECCs or the Lease Area (SouthCoast
Wind 2024). Under the Proposed Action, there are three landfall locations under consideration for the
Falmouth ECC: Worcester Avenue (preferred), Central Park, and Shore Street, with varying degrees of
potential impacts on SAV. Continuous SAV bed coverage, consisting primarily of eelgrass was identified
on the approach to both Mill Road and the Shore Street landfall sites. SAV at the Worcester Avenue
approach was sparsely distributed in comparison with Mill Road and Shore Street with several large
areas devoid of SAV. However, shallower depths present at the Worcester Avenue approach allows SAV
to extend farther offshore (SouthCoast Wind 2024).

Cable laying and construction would also result in the resuspension and nearby deposition of sediments
as discussed in the COP Volume 2, Section 6.6.2.2.1 (SouthCoast Wind 2024). In areas where displaced
sediment is thick enough, organisms may be buried, which could result in mortality of benthic organisms
through smothering, irritation to respiratory structures, or a reduction in feeding success. However,
benthic species have a range of susceptibility to sedimentation based on life stage, mobility, and feeding
mechanisms. To assess the potential impacts from cable emplacement (including HDD exit pit), Scour
Modeling and Sediment Plume Impact Modeling were conducted (COP Appendix F1 and Appendix F3;
SouthCoast Wind 2024). Within all simulated scenarios, the maximum total suspended solids level
dropped below 10 mg/L within 2 hours and below 1 mg/L after less than 4 hours (SouthCoast Wind
2024). The redeposition of sediment in the Lease Area and offshore export cable corridors is expected to
occur relatively locally. A majority of the released mass is expected to settle quickly and not be
transported for long by currents. Deposition thickness which exceeds 0.20 inch (5 millimeters) is limited
to a maximum width of 79 feet (24 meters) around each cable route. Within the vicinity of the interarray
cables and in deeper sections of the offshore export cable routes, a thicker layer of deposits was
observed over a smaller area due to lower current speeds leading to decreased rates of sediment
transport away from the cable installation site.

The seafloor would be disturbed by cable trenches, dredging (if required), anchoring, and cable
protection. Offshore construction could also cause adverse impacts on benthic communities from loss or
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conversion of habitat. Based on the activities described in the COP, the Proposed Action may affect SAV
at the Falmouth ECC landfall site; however, HDD allows for the cable to go into a punchout location
deeper than the deepest extent of eelgrass observed in SAV surveys and avoid direct impacts on any
areas with potential to support SAV beds (SouthCoast Wind 2024). Habitat features in the form of ridges
and troughs, sand waves, and boulders (greater than 20 inches [50 centimeters]) are present in the
Lease Area and ECCs; however, disturbance for cable emplacement would be temporary and short term.
Estimates of maximum seabed preparation impacts is estimated as 5 percent sand wave dredging, 10
percent boulder clearance, and a grapnel run over all cable routes within the Lease Area (refer to the
EFH Assessment for more detail). This would occur over a total of 302 acres (122 hectares) within the
Lease Area between the interarray cable routes (99 acres [40 hectares]) and the two ECCs (203 acres [82
hectares]). Furthermore, cable emplacement and maintenance activities may flatten depressions and
small sand waves, temporarily reducing benthic habitat suitability for species within the cable footprint.
Prey organisms that use these habitats would also be displaced, potentially affecting habitat suitability
for fish species. Trenching may leave behind temporary depressions. The extent of these natural
features is difficult to quantify, as they are continually reshaped by natural sediment transport
processes. Natural recovery from anthropogenic disturbance is likely to occur within several months of
the disturbance, depending on timing relative to winter storm events. Due to their mobility, it is
expected that the sand wave profiles would rapidly return after cable installation. Although it is
anticipated that hydrodynamics would be altered by the presence of structures, it is not expected that
this would be to a degree that prevents the processes of sand wave formation and migration.

Substantial impacts on seagrass outside of the immediate vicinity of the cable routes due to
sedimentation from the one-time installation of cables are unlikely. Seagrasses have vertical structure
that can accommodate a degree of burial greater than would be expected from the one-time
resuspension and settling of dredged material (Lewis and Erftemeijer 2006). In most locations, the
affected areas are expected to recover naturally, and impacts associated with jet plow cable installation
are expected to recover in a matter of weeks, allowing for rapid recolonization (MMS 2009). Mechanical
trenching, which could be used in coarser sediments, could result in more-intense disturbances and a
greater width of the impact corridor, and corresponding seabed scars are expected to recover naturally.
As with other impacts related to disturbance of benthic habitat, benthic assemblages would be expected
to recover in the short term, resulting in negligible impacts on benthic resources.

BOEM expects the Proposed Action to lead to unavoidable, short- to long-term impacts on benthic
resources from this IPF. Despite unavoidable mortality, damage, or displacement of invertebrate
organisms, the area affected by the construction footprint for interarray cable emplacement would be
just 1 percent of the 127,388-acre (51,552-hectare) Lease Area, and the area affected within the ECCs
would similarly represent a small fraction of available benthic habitat. BOEM does not expect
population-level impacts on benthic species (i.e., generally accepted ecological and fisheries methods
would be unable to detect a change in population, which is the number of individuals of a particular
species that live within the geographic analysis area) as a result of the Proposed Action. Benthic fauna
would recolonize disturbed areas that have not been displaced by new structures in the short term
(Byrnes et al. 2004). Impacts may also result from associated sediment deposition and burial. Recovery
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of seagrass following benthic disturbance may occur over longer time frames, extending into long-term
impacts over multiple years.

Sediment in the Lease Area is largely classified as CMECS Subclass Fine Unconsolidated Substrate
(Section 3.5.2.1, Description of the Affected Environment and Future Baseline Conditions). Array cables in
the Lease Area would be installed via hydroplow where possible, with alternative methods to include
use of a jetting tool (jetting ROV or jetting sled), vertical injection, mechanical cutting ROV system, and
plowing (pre-cut and mechanical). Several of these methods use water withdrawals that could entrain
benthic larvae (MMS 2009). Due to the limited duration and area involved, BOEM does not expect
population-level impacts. The consequences of increased turbidity caused by this IPF are discussed in
Section 3.4.2, Water Quality.

Benthic recovery processes are relevant to understanding the likely duration of impacts on benthic
resources. Neighboring benthic communities that have similar habitats and assemblages would
recolonize disturbed areas. Succession would begin with more mobile, early colonizer species with
progression toward a mature assemblage over time. The restoration of marine soft-sediment habitats
occurs through a range of physical (e.g., currents, wave action) and biological (e.g., bioturbation, tube
building) processes (Dernie et al. 2003). Impacts and recovery times would vary depending on habitat
types, which can generally be separated into the high-energy oceanic environment versus the low-
energy estuarine environment. In general, physical processes are more important in high-energy
environments, while biological processes dominate in low-energy environments. In high-energy
environments, repopulation can often be largely attributed to bedload transport of adult and juvenile
organisms. Recovery of invertebrate communities in low-energy environments is more dependent upon
larval settlement and recruitment and adult migration. Therefore, rates of recolonization and succession
can vary considerably among benthic communities. Recovery of the benthic species would likely require
several months to a year or more (Dernie et al. 2003; Lewis et al. 2002). Recovery to a preconstruction
state may take 2 to 4 years or more (Van Dalfsen and Essink 2001; Boyd et al. 2005). Fauna in dynamic
environments are prone to natural sediment movement and deposition due to strong tidal currents and
waves. Therefore, they are able to recover from disturbances more rapidly. Benthic meiofauna are
known to recover from sediment disturbances more rapidly than the macrobenthos; recolonization up
to pre-disturbance densities has occurred within weeks or less, and entire assemblages have recovered
within 90 days (MMS 2009). Within the Offshore Project area, benthic communities are expected to
recolonize post-construction activities within months to years following disturbances (SouthCoast Wind
2024). Benthos in coarse sediment and hard-bottom areas of the ECCs are expected to recover slower
than the flatter, noncomplex areas in the Lease Area and soft-bottom portions of the ECCs. Therefore,
recolonization of benthic organisms in the complex habitat area of the northern Falmouth ECC
(beginning in the Muskeget Channel) is expected to occur over a longer period of time. Similarly, the
complex glacial moraine habitat within the Rhode Island Sound portion of the Brayton Point ECC will
likely be recolonized more slowly than the soft-bottom areas of the northern Brayton Point ECC and
Lease Area.

During construction, seabed profile alterations resulting from the Proposed Action could lead to short-
term impacts including habitat alteration, injury, and mortality. Under the Proposed Action alone, the
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impacts on benthic resources from seabed profile alterations, including injury, mortality, and short-term
habitat disturbance, would be negligible. Overall impacts of cable emplacement on benthic habitats are
anticipated to be negligible to moderate, depending on the location and the method of cable
emplacement. Most adverse impacts would be avoided, and adverse impacts that do occur would be
temporary or short term in nature.

Non-routine activities that could affect benthic resources include intensive corrective maintenance that
would require exposing the cable or foundations for maintenance or require extensive anchoring. This
would require the same tools used in installation and would have similar impacts via disturbance to the
seafloor (e.g., mortality, sedimentation). However, the disturbance would not exceed that caused by the
initial installation, and the affected area should be substantially smaller.

Discharges/intakes: There would be increased potential for discharges from vessels during construction,
operations, and decommissioning. Offshore-permitted discharges would include uncontaminated bilge
water and treated liquid wastes. There would be an increase in discharges, particularly during
construction and decommissioning, and the discharges would be staggered over time and localized.
Impacts on benthic resources from vessel discharges, if any, would be localized, short-term, and
negligible.

During operation, there would be increased intake and discharge from the HVDC converter OSP(s) in the
Lease Area, which requires continuous cooling water withdrawals and subsequent discharge of heated
effluent back into receiving waters. SouthCoast Wind developed a NPDES permit application for one
offshore HVDC converter OSP in the Lease Area for Project 1 (Appendix B, Figure B-2) (TetraTech and
Normandeau Associates, Inc. 2023). If SouthCoast Wind selects HVDC technology for Project 2, the
parameters and modeling results from the NPDES permit application for Project 1, described below,
would be representative of a HVDC converter OSP for Project 2 located in the southern portion of the
Lease Area.

The HVDC converter OSP is expected to withdraw cooling water from the ocean at a rate of
approximately 9.9 million gallons per day and maintain an intake velocity of 0.5 feet per second or less.
Raw seawater will be withdrawn through up to three intake pipes located 81 feet (24.7 meters) above
the seafloor and 74 feet (22.6 meters) below the surface. Seawater intake pipes are fitted with an in-
built pump strainer with a typical outer screen size of 0.375 inch (9.5 millimeters) intended to protect
the seawater lift pump impeller from debris in the water column. Each OSP pump flowline is also
equipped with a dedicated filter (typical mesh size of 250 micrometers), intended to protect the
equipment and ensure reliable operation of the CWIS (TetraTech and Normandeau Associates, Inc.
2023).2

The potential effects on benthic resources may occur during water withdrawals and would include the
entrainment of eggs and larval life stages. In the absence of site-specific plankton densities, SouthCoast

2 Additional characteristics of the Cooling Water Intake System at the SouthCoast Wind OSP Converter Station are
included in the NPDES permit application submitted to the USEPA in October 2022 and revised in August 2023
(TetraTech and Normandeau Associates, Inc. 2023).
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Wind, in their NPDES permit application, evaluated an impact assessment for the Northeast Gateway
Project where a bioenergetic model was used to address impacts of the removal of zooplankton and
small fish. While the model was ultimately used to assess removal of excessive biomass of prey items
beyond natural variability and recovery rates, the Northeast Gateway Project was expected to utilize up
to 56 million gallons per day and was found to have negligible impacts on the entrainment of
zooplankton. Therefore, SouthCoast Wind OSP operations, which will use considerably less cooling
water (up to 9.9 million gallons per day), is expected to entrain proportionally lower numbers of
zooplankton. SouthCoast Wind further estimated entrainment abundance of ichthyoplankton from
cooling water withdrawal at the OSP using EcoMon plankton data from 1977 through 2019. Given the
limitations of recent data immediately in the vicinity of the intake location, the minimum, mean, and
maximum larval densities observed within 10 miles (16 kilometers) of the OSP location over the full time
series were used to extrapolate the range of entrainment abundance assuming a water withdrawal rate
of 9.9 million gallons per day. The annual entrainment abundance of fish larvae was estimated to range
from 8.3 million to 174.4 million with a mean estimate of 83.2 million. Based on monthly mean larval
densities and excluding unidentified fish, the taxa with the highest estimated larval entrainment
annually were hakes (Urophycis spp.: 3.9 million), Atlantic herring (Clupea harengus: 3.9 million), sand
lances (Ammodytes spp.: 3.3 million), summer flounder (Paralichthys dentatus: 1.3 million) and silver
hake (Merluccius bilinearis: 0.5 million (TetraTech and Normandeau Associates, Inc. 2023).3

The potential effects on benthic resources may also arise from thermal impacts due to subsequent
heated discharge effluent released back into receiving waters. SouthCoast Wind modeled the thermal
plumes of the discharged cooling seawater from the OSP, and results indicated localized increases in
water temperature within the vicinity of the discharge location. Based on the modeling results,
however, the effluent discharges were found to be minimal. From four modeled maximum temperature
delta scenarios in the fall, winter, spring, and summer (TetraTech and Normandeau Associates, Inc.
2023), the distance from the discharge point where the temperature delta reached 1°C (33.8°F) was
found to be 41.9 feet (12.8 meters) in the fall, 84.9 feet (25.9 meters) in the winter, 67.5 feet (20.6
meters) in the spring, and 46.6 feet (14.2 meters) in the summer. The effluent plume area was highest in
the winter at 792.1 square feet (73.6 square meters) and lowest in the fall at 407.0 square feet (37.8
square meters). These results indicate that impacts to ocean temperature are minimal when the
maximum temperature deltas occur and that the water quality standard allowed for by the Ocean
Discharge Criteria is expected to be met well within the 330-foot (100-meter) radius mixing zone for
initial dilution of discharges (TetraTech and Normandeau Associates, Inc. 2023). Similar impacts would

3 As further described in the NPDES application (TetraTech and Normandeau Associates, Inc. 2023), due to
limitations in the available data, there are uncertainties in these results. For example, entrainment estimates do
not fully capture the annual entrainment abundance of all fish and life stages, as all fish eggs and the larvae of less
common taxa are excluded from the publicly available EcoMon data set. Additionally, the estimates assume the
1977-2019 time series is representative of the current and future species composition, and that abundance will
remain constant each year. The data also represents sampling of ichthyoplankton at various depths, whereas the
OSP intake would withdraw water from a discrete depth in the water column (81 feet [24.7 meters] above the
seafloor). This may result in overestimation of larval entrainment, as individuals settling in demersal habitats or
floating on the surface may not be susceptible to the intake flow.
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be anticipated if SouthCoast Wind selects an additional HVDC converter OSP for the southern portion of
the Lease Area for Project 2.

While BOEM expects an increase in discharges and intakes during O&M, impacts on benthic resources
from the HVDC converter OSP would be long term and minor.

EMFs: During operation, powered transmission cables would produce EMFs (Taormina et al. 2018). To
minimize EMFs generated by cables, all cabling under the Proposed Action would include electric
shielding (COP Volume 2, Section 16, Table 16-1; SouthCoast Wind 2024). The strength of the EMF
increases with electrical current, but rapidly decreases with distance from the cable (Taormina et al.
2018). SouthCoast Wind proposes to bury interarray and export cables to a target depth of 6 feet (1.8
meters). Due to variable conditions in the Lease Area and along the proposed ECC routes, the
anticipated burial depth ranges from 3.2 feet (1.0 meter) to 8.2 feet (2.5 meters) for interarray cables
and from 3.2 feet (1.0 meter) to 13.1 feet (4.0 meters) for export cables, well below the aerobic
sediment layer where most benthic infauna live. Final burial depths would be determined following
detailed design. The SouthCoast Wind PDE includes a maximum-case scenario for up to five export
cables of 345 kV HVAC in the Falmouth ECC, if Falmouth is selected for Project 2, and up to six export
cables 320 kV HVDC in the Brayton Point ECC. Interarray cables will have a nominal voltage of 60-72.5
kV. In some areas, it is possible that cable would be unable to be buried to the target depth and would
instead be placed on or near the seafloor with overlying cable protection. Impacts of EMFs are
anticipated to be greater where this occurs, as the distance between the cable and biological receptors
would be reduced.

The scientific literature provides some evidence of faunal responses to EMFs by marine invertebrates,
including crustaceans and mollusks (Hutchison et al. 2018; Taormina et al. 2018; Normandeau et al.
2011), although some reviews (Gill and Desender 2020 and Albert et al. 2020) indicate the relatively low
intensity of EMFs associated with marine renewable projects would not result in impacts. Effects of
EMFs may include interference with navigation that relies on natural magnetic fields, predator/prey
interactions, avoidance or attraction behaviors, and physiological and developmental effects (Taormina
et al. 2018). For example, Cancer crabs were attracted to EMFs exposed shelters and showed significant
reductions in their time spent roaming (Scott et al. 2021). However, this experiment tested response
behaviors at EMF values two to three orders of magnitude greater than those detected from offshore
wind submarine cables (Normandeau et al. 2011). Studies on the effects of EMFs on marine animals
have mostly been restricted to commercially important species (Section 3.6.1, Commercial Fisheries and
For-Hire Recreational Fishing) and the consequences of anthropogenic EMFs on benthic resources have
not been well studied (Gill and Desender 2020; Albert et al. 2020; Snyder et al. 2019). Jakubowska-
Lehrmann et al. (2022) examined EMF exposure effects (50 Hz) on the bioenergetics and physiological
processes in the cockle (Cerastoderma glaucum). Increased protein carbonylation was observed with a
significant inhibition of acetylcholinesterase activity indicating neurotoxicity and oxidative damage to
the species. Malagoli et al. (2004) exposed the mussel (Mytilus galloprovincialis) to EMFs (50 Hz) and
observed the expression of heat shock proteins indicating a cellular stress response.
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While considered a localized phenomenon, electricity produced during operation may increase
temperatures within the direct vicinity of interarray and export cables, specifically, the surrounding
sediment and water where benthic resources reside (Riefolo et al. 2016; Tabassum-Abbasi et al. 2014).
Thermal impacts are expected to result in a slight increase in temperature a few centimeters from
cables and benthic resources within the general vicinity may experience negative effects from the
increased temperature (Tabassum-Abbasi et al. 2014). Chemical and physical properties of the
substratum may also be affected by increased temperature resulting in spatial changes in benthic
community structure, physiological changes to benthic organisms, and an alteration of the oxygen
concentration profile, which could then indirectly impact the development of microorganisms (Taormina
et al. 2018). The heat emitted by HVAC cables would be higher than that of HVDC cables at an equal
transmission rate (Taormina et al. 2018). Further studies need to be completed to accurately assess
long-term impacts of EMFs on the surrounding ecosystem as in-situ investigations are lacking.

CSA Ocean Sciences, Inc. and Exponent (2019) found that offshore wind energy development as
currently proposed would have minor effects, if any, on benthic resources. Although demersal biota are
the most likely to be exposed to the EMFs from power cables, potential exposure would be minimized
because an EMF quickly decays with distance from the cable source (CSA Ocean Sciences, Inc. and
Exponent 2019). Project-specific modeling confirmed that EMFs diminished rapidly with distance (COP
Appendix P1; SouthCoast Wind 2024). In the case of mobile species, an individual exposed to EMFs
would cease to be affected when it leaves the affected area. An individual may be affected more than
once during long-distance movements; however, there is no information on whether previous exposure
to EMFs would influence the impacts of future exposure. Therefore, BOEM expects effects from EMFs
due to the Proposed Action to have long-term, localized, and minor impacts on benthic resources.

Gear utilization: SouthCoast Wind’s fisheries and benthic monitoring plans (SMAST 2024; INSPIRE
2023a; INSPIRE 2024) propose a variety of survey methods to evaluate the effects of construction and
operations on benthic habitat structure and composition and economically valuable fish and
invertebrate species. The survey methods are explained in detail in Section 3.5.5, Finfish, Invertebrates,
and Essential Fish Habitat, which includes a discussion on the effects of gear utilization on prey species.
The proposed survey methods include acoustic telemetry, drop camera, demersal trawl, ventless
trap/pot, Neuston net sampling, video/photography surveys, sediment grab sampling, and SPI/PV. In
addition to specific requirements for monitoring during the construction period, periodic PAM
deployments may occur over the life of the Project for other scientific monitoring needs. All
requirements of the Proposed Action will follow BOEM’s 2021 Project Design Criteria and Best
Management Practices (BOEM 2021c) to limit interactions with protected species.

Impacts from gear utilization related to benthic and fisheries monitoring surveys performed in support
of the Proposed Action would likely range from negligible to minor. Impacts from the surveys are
expected to be localized, and soft-bottom habitats would be expected to recover fairly quickly from the
disturbance in the short term; however, disturbance to hard-bottom habitat would take longer to
recover from. The time period for recovery would depend on the mobility and life stage of each species,
with sessile organisms less able to avoid impacts and mobile organisms more able to avoid impacts.
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Noise: The Proposed Action would result in noise from G&G surveys, WTG O&M, pile driving, and cable
burial or trenching. The natures of these sub-IPFs and of their impacts on benthic resources are
expected to be similar to that described under the No Action Alternative for other wind farm projects
and have been previously described in Section 3.5.2.3, Impacts of Alternative A — No Action on Benthic
Resources.

The most substantial noise produced from the Proposed Action would be from pile driving during
installation of up to 149 foundations. Given that most benthic species in the region are either mobile as
adults or planktonic as larvae, disturbed areas (either through injury or mortality) would likely be
recolonized naturally. Other sources of noise, including G&G surveys, WTG operation, and cable
trenching, would be of lower magnitude and, therefore, less impactful, even if they occur over larger
geographic areas. If injury or mortality occurred to benthic organisms, the affected areas would likely be
recolonized in the short-term, and no population-level impacts would be expected. Impacts would
therefore be localized and short-term, and may be negligible to minor, depending on the duration of
activities.

Port utilization: The Proposed Action would not directly result in any port-expansion or construction
activities and would therefore not have direct impacts on benthic resources from these activities.
Likewise, any port improvements are not dependent on the Proposed Action being analyzed in this EIS.
However, multiple projects are proposed to increase port capacity that may support the Proposed
Action. Impacts on benthic resources from port construction or upgrades would be local to those ports
and would support not just the Proposed Action but other offshore wind projects and general maritime
activity as well. Any increase in port utilization would be highest during construction, minor during
operation, and moderate during decommissioning. Impacts on benthic resources would be localized and
minor.

Presence of structures: Under the Proposed Action, the presence of structures could result in various
impacts as described in Section 3.5.2.3. The Proposed Action would install up to 147 WTG foundations,
resulting in up to 660.3 acres (271.3 hectares) of temporary and permanent seabed disturbance
(combined area of foundation and scour protection), assuming suction bucket jacket foundations
(largest of the proposed foundation types) are used for up to 85 WTG positions with the remaining WTG
positions using piled jacket foundations. The total permanent footprint for two additional piled jacket
foundations for OSPs (combined area of foundation and scour protection) could result in up to 19.6
acres (7.4 hectares) of permanent seabed disturbance.

The presence of structures would increase the risk of gear loss or damage by entanglement. The lost
gear, moved by currents, can disturb, injure, or kill benthic resources. The impacts at any one location
would likely be localized and short to long-term, although the risk of occurrence would persist if the
structures and debris remain. Overall, this is anticipated to have a minor impact on benthic resources.

Once construction is complete, the presence of the WTG and OSP foundations could result in some
alteration of local water currents, which could produce sediment scouring and alter benthic habitat.
Local changes in scour and sediment transport close to a foundation may alter sediment grain sizes and
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benthic community structure (Lefaible et al. 2019), though this impact is expected to be minimal due to
the use of scour protection for each foundation. These effects, if present, would exist for the duration of
the Proposed Action and would be reversed only after the Project has been decommissioned, although
they may be permanent if scour protection is left in place.

Results from recent hydrodynamic modeling studies specific to U.S. offshore wind developments in the
Southern New England region and the effects of wind farm structures on larval transport and dispersal
(Chen et al. 2021; Johnson et al. 2021) found that WTGs alter vertical mixing, horizontal advection, and
horizontal turbulent dispersion (Chen et al. 2021) and that the 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 energy from the wind (Johnson et al. 2021). Both studies found discernable
changes in larval dispersion and settlement for their target species (Chen et al. 2021: Atlantic sea
scallop; Johnson et al. 2021: Atlantic sea scallop, silver hake, summer flounder) resulting from the
hydrodynamic effects of wind turbine structures. However, these localized impacts were not considered
to be biologically significant at population levels for species like hake and scallops that spawn over broad
areas across the Southern New England region (Johnson et al. 2021). As model results from Chen et al.
(2021) and Johnson et al. (2021) are limited by their temporal, spatial, or species-specific input
parameters, future modeling studies should focus on assessing impacts over multiple years and
spawning seasons to reveal long-term structural shifts in larval settlement patterns, analyzing additional
species and life stages, and evaluating impacts from multiple offshore wind development scenarios and
locations (Hogan et al. 2023).

Vertical structures in the water column would also create turbulence that can transport nutrients
upward toward the surface. The introduction of nutrients from deep waters into the surface mixed layer
can lead to a local increase in primary production (Floeter et al. 2017). These changes have been
reported to increase food availability for filter feeders such as blue mussels (Slavik et al. 2019) on and
near the structures, which, in turn, leads to increased densities of mobile invertebrates (e.g., crabs,
lobsters), attraction and diet modification of pelagic and demersal fish, and foraging opportunities for
marine mammals (Coates et al. 2014; Dannheim et al. 2020; English et al. 2017).

The presence of structures would also result in new hard surfaces that could provide new habitat for
recruitment of hard-bottom species and structure-oriented communities (Daigle 2011). The addition of
new substrate could provide steppingstones for invasive species colonization (Coolen et al. 2020).
Nonnative benthic invertebrates found within the vicinity of the Project area include but are not limited
to Ascidiella aspersa, Botrylloides violaceus, Diplosoma listerianum, Styela clava, Botryllus schlosseri,
Bugula neritina, Tricellaria inopinata, Membranipora membranacea, Ostrea edulis, and Diadumene
lineata (Agius 2007; Mass.gov 2022). The invasive tunicate Didemnum vexillum (D. vexillum) has
additionally been expanding its presence in New England waters and was identified within the Project
area (COP, Appendix M.2; SouthCoast Wind 2024). Benthic monitoring at the Block Island Wind Farm
has shown that this species is part of a diverse faunal community on morainal deposits and is an early
colonizer along the edges of anchor scars left in mixed sandy gravel with cobbles and boulders
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(Guarinello and Carey 2020). Four years after construction at the Block Island Wind Farm, D. vexillum
was common on WTG structures (HDR 2020). Studies have shown that activities that cause
fragmentation of D. vexillum colonies can facilitate its distribution (Lengyel et al. 2009; Morris and
Carman 2012). Turbine and cable installation within hard-bottom habitat where D. vexillum is present
could fragment the invasive colonies (Morris and Carman 2012). The addition of new artificial substrate
used for cable and scour protection and the presence of WTG structures may provide habitat for this
invasive tunicate.

Soft bottom is the dominant habitat type in the region, and species that rely on this habitat would not
likely experience population-level impacts (Guida et al. 2017; Greene et al. 2010). Studies have found
increased diversity and biomass for benthic fish and invertebrates around foundation structures in the
offshore environment (Lefaible et al. 2019; Raoux et al. 2017; Pezy et al. 2018). In addition to providing
new habitat for hard-substrate organisms, Tong et al. (2022) showed that novel artificial substrate like
WTG foundations provide excellent bacterial colonization and that these new structures display higher
bacterial diversity than 10-year-old structures and control sites. This indicates that offshore wind farms
can generate some beneficial impacts on local ecosystems. Studies show that 95 percent of biomass on
artificial structures is composed of suspension-feeding species, many of which are resource flexible
(Coolen et al. 2020; Mavraki et al. 2020a). This abundance of suspension feeders can cause a “biofilter”
effect and decrease overall turbidity and increase light penetration (Reichart et al. 2017; Mavraki et al.
2020b). These communities are also known to contribute larger deposition of fecal pellets (Maar et al.
2009), which ultimately decreases sediment pore size and increases humic acid and sulfide
concentrations from increased bacterial decomposition, which can affect sediment pH (Tong et al.
2022). However, some impacts such as the loss of soft-bottom habitat may be adverse depending on the
resource affected. Similar effects would be expected from the use of scour protection and concrete
mattresses for cable protection at cable-crossing locations. SouthCoast Wind anticipates a maximum of
16 cable-crossing locations along the Brayton Point ECC potentially requiring up to nine concrete
mattresses each. Interarray cable crossings may also require cable protection; however, cable-crossing
locations along the interarray cable layout have not yet been identified. Colonization of concrete
mattresses used for cable protection by epifouling taxa, mobile invertebrates, and benthic fishes has
been found to occur in European wind farms. A recent study on artificial hard-substrate colonization at
the Hywind Scotland Pilot Park floating offshore wind farm (Karlsson et al. 2022) found species of
hydroids, sea stars, crab, lobster, flatfish, and ling inhabiting concrete mattresses used for cable
protection 3 years post-construction. It is expected that epifaunal colonization, species succession, and
reef effects would also occur on concrete mattresses used within the SouthCoast Wind Project area;
however, the magnitude of effects may vary by location and season. BOEM anticipates that the impacts
associated with the presence of structures would be long-term and minor to moderate beneficial. The
impacts on benthic resources resulting from the presence of structures would persist as long as the
structures remain.

Impacts of Alternative B on ESA-Listed Species

No benthic species in the region are ESA-Listed; therefore, no impacts are expected.
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Cumulative Impacts of the Proposed Action

The cumulative impacts of the Proposed Action considered the impacts of the Proposed Action in
combination with other ongoing and planned non-offshore wind and offshore wind activities. Ongoing
and planned non-offshore wind activities that affect benthic resources in the geographic analysis area
include dredging, coastal development, offshore construction, submarine cables and pipelines, oil and
gas activities, marine minerals extraction, port expansions, and climate change.

The cumulative impacts of accidental releases from ongoing and planned activities on benthic resources
would likely range from negligible, localized, and short term (for fuels, hazardous materials,
trash/debris) to moderate, possibly widespread, and long term (for invasive species). BOEM assumes all
vessels would comply with laws and regulations to properly dispose of marine debris and minimize
releases of fuels/fluids/hazardous materials. Additionally, large-scale releases are unlikely and impacts
from small-scale releases would be localized and short term, resulting in little change to benthic
resources. Most of the risk of accidental releases of invasive species comes from ongoing activities, and
the impacts (mortality, decreased fitness, disease) due to other types of accidental releases are
expected to be negligible and short-term.

Anchoring impacts from ongoing and planned activities would be localized, short term, and minor due to
the relatively small size of the affected areas compared to the remaining area of the open ocean within
the geographic analysis area and short-term nature of the impacts. Additionally, Project-related
anchoring activity would be limited, as the construction/decommissioning phases would occur over a
relatively short window.

There would be increased potential for discharges from vessels during construction, operations, and
decommissioning activities related to the Proposed Action and other offshore wind projects; however, it
is expected that these discharges would be staggered over time and localized. Many discharges are
required to comply with permitting standards established to ensure potential impacts on the
environment are minimized or mitigated. Cumulative impacts of discharges resulting from ongoing and
planned activities would be short term, local, and minor.

Export and interarray cables from the Proposed Action and other offshore wind development would add
an estimated 3,961 miles (6,375 kilometers) of buried cable to the geographic analysis area, of which the
Proposed Action represents 42 percent, producing EMF in the immediate vicinity of each cable during
operation. EMF effects from these projects on benthic habitats could be behavioral or physiological and
would vary in extent and significance depending on overall cable length, the proportion of buried versus
exposed cable segments, and project-specific transmission design (e.g., HVAC or HVDC, transmission
voltage). BOEM would require planned submarine power cables to have appropriate shielding and burial
depth to minimize potential EMF effects from cable operation. Cumulative impacts of EMFs from
ongoing and planned activities in the geographic analysis area would likely be minor and localized based
on current research; however, more research is needed to better understand the effects of EMFs on
benthic organisms.
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Cable emplacement of export and interarray cables would result in mostly short-term impacts from
disturbance, injury, and mortality of benthic resources during installation activities. In most locations,
the affected areas are expected to recover naturally; for example, seabed scars associated with jet plow
cable installation are expected to recover in a matter of weeks, allowing for rapid recolonization (MMS
2009). Th