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G Impact-Producing Factor Tables and Assessment of Resources with Minor 
(or Lower) Impacts 

This appendix provides tables that discuss the individual impact-producing factors (IPF) that form the 
basis of the analyses in Chapter 3, Affected Environment and Environmental Consequences, of the 
Environmental Impact Statement (EIS). It also includes the assessment of resources for which the New 
England Wind Project (proposed Project) would generate no more than minor impacts. 

G.1 Impact-Producing Factor Tables 

Table G.1-1: Summary of Activities and the Associated Impact-Producing Factors for Benthic Resources 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Accidental releases EIS Section G.2.2, Water Quality, discusses ongoing 
accidental releases. Accidental releases of hazardous 
materials occur periodically, mostly consisting of fuels, 
lubricating oils, and other petroleum compounds. 
Because most of these materials tend to float in 
seawater, they rarely contact benthic resources. The 
chemicals with potential to sink or dissolve rapidly often 
dilute to non-toxic levels before they affect benthic 
resources. The corresponding impacts on benthic 
resources are rarely noticeable. 

Invasive species are periodically released accidentally 
during ongoing activities, including the discharge of 
ballast water and bilge water from marine vessels. The 
impacts on benthic resources (e.g., competitive 
disadvantage, smothering) depend on many factors but 
can be noticeable, widespread, and permanent. 

Ongoing releases of trash and debris occur from onshore 
sources; fisheries use; dredged material ocean disposal; 
marine minerals extraction; marine transportation; 
navigation and traffic; survey activities; and cables, lines 
and pipeline laying. However, there does not appear to 
be evidence that ongoing releases have detectable 
impacts on benthic resources. 

Gradually increasing vessel traffic over the next 
30 years would increase the risk of accidental 
releases. EIS Section G.2.2 discusses water 
quality. 

No future activities related to invasive species or 
releases of trash and debris were identified 
within the geographic analysis area other than 
ongoing activities. 

Anchoring and gear 
utilization 

Regular vessel anchoring related to ongoing military, 
survey, commercial, and recreational activities continues 
to cause temporary to permanent impacts in the 
immediate area where anchors and chains meet the 
seafloor. These impacts include increased turbidity 
levels and the potential for physical contact to cause 
injury and mortality of benthic resources, as well as 
physical damage to their habitats. All impacts are 
localized, turbidity is temporary, injury and mortality 
are recovered in the short term, and physical damage can 
be permanent if it occurs in eelgrass beds or hard 
bottom. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Cable emplacement 
and maintenance 

Cable emplacement and maintenance activities 
infrequently disturb benthic resources and cause 
temporary increases in suspended sediment; these 
disturbances would be local and limited to the 
emplacement corridor. In the geographic analysis area, 
there are six existing power cables (see BOEM 2019a 
for details). New cables are infrequently added near 
shore. Cable emplacement and maintenance activities 
injure and kill benthic resources and result in temporary 
to long-term habitat alterations. The intensity of impacts 
depends on the time (season) and place (habitat type) 
where the activities occur.  

Ongoing sediment dredging for navigation purposes 
results in localized, short-term impacts (habitat 
alteration, injury, and mortality) on benthic resources 
through seabed profile alterations. For example, the 
Town of Barnstable and Barnstable County typically 
undertake 10 to 20 dredging projects per year. Dredging 
typically occurs only in sandy or silty habitats, which 
are abundant in the geographic analysis area and quick 
to recover from disturbance. Therefore, such impacts, 
while locally intense, have little impact on benthic 
resources in the geographic analysis area. 

Ongoing sediment dredging for navigation purposes 
results in fine sediment deposition. Ongoing cable 
maintenance activities also infrequently disturb bottom 
sediments; these disturbances are local and limited to the 
emplacement corridor. Sediment deposition affect some 
benthic resources, especially eggs and larvae, including 
smothering and loss of fitness. Impacts may vary based 
on season/time of year. The Town of Barnstable and 
Barnstable County typically undertake 10 to 20 dredging 
projects per year. Where dredged materials are disposed, 
benthic resources are smothered. However, such areas 
are typically recolonized naturally in the short term. 
Most sediment dredging projects have time-of-year 
restrictions to minimize impacts on benthic resources. 
Most benthic resources in the geographic analysis area 
are adapted to the turbidity and periodic sediment 
deposition that occur naturally in the geographic 
analysis area. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

The USACE and/or private ports may undertake 
dredging projects periodically. Where dredged 
materials are disposed, benthic resources are 
buried. However, such areas are typically 
recolonized naturally in the short term. Most 
benthic resources in the geographic analysis area 
are adapted to the turbidity and periodic sediment 
deposition that occur naturally in the geographic 
analysis area. 

Climate change Ongoing CO2 emissions causing ocean acidification 
may contribute to reduced growth or the decline of 
benthic invertebrates that have calcareous shells, as well 
as reefs and other habitats formed by shells. 

Climate change, influenced in part by ongoing GHG 
emissions, is expected to continue to contribute to a 
gradual warming of ocean waters, influencing the 
distributions and migration of benthic species and 
altering ecological relationships, likely causing 
permanent changes of unknown intensity gradually over 
the next 30 years. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Discharges/intakes The gradually increasing amount of vessel traffic is 
increasing the total permitted discharges from vessels. 
Many discharges are required to comply with permitting 
standards established to ensure potential impacts on the 
environment are minimized or mitigated. However, 
there does not appear to be evidence that the volumes 
and extents have any impact on benthic resources. 

There is the potential for new ocean 
dumping/dredge disposal sites in the Northeast. 
Impacts (disturbance, reduction in fitness) of 
infrequent ocean disposal on benthic resources 
are short term because spoils are typically 
recolonized naturally. In addition, the USEPA 
established dredge spoil criteria, and it regulates 
the disposal permits issued by the USACE; these 
discharges are required to comply with 
permitting standards established to ensure 
potential impacts on the environment are 
minimized or mitigated. 

EMF EMF continuously emanate from existing 
telecommunication and electrical power transmission 
cables. In the geographic analysis area, there are six 
existing power cables connecting Martha’s Vineyard 
and Nantucket to the mainland. New cables generating 
EMF are infrequently installed in the geographic 
analysis area. Some benthic species can detect EMF, 
although EMF do not appear to present a barrier to 
movement. 

The extent of impacts (behavioral changes) is likely less 
than 50 feet from the cable, and the intensity of impacts 
on benthic resources is likely undetectable. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

Noise  Detectable impacts of construction and G&G noise on 
benthic resources rarely, if ever, overlap from multiple 
sources. 

Noise from pile driving occurs periodically in nearshore 
areas when piers, bridges, pilings, and seawalls are 
installed or upgraded. Noise transmitted through water 
and/or the seabed can cause injury and/or mortality to 
benthic resources in a small area around each pile and 
short-term stress and behavioral changes to individuals 
over a greater area. The extent depends on pile size, 
hammer energy, and local acoustic conditions. 

Infrequent trenching activities for pipeline and cable 
laying, as well as other cable burial methods, emit noise. 
These disturbances are local, temporary, and extend 
only a short distance beyond the emplacement corridor. 
Impacts of this noise are typically less prominent than 
the impacts of the physical disturbance and sediment 
suspension. 

Detectable impacts of construction and G&G 
noise on benthic resources would rarely, if ever, 
overlap from multiple sources. 

No future pile driving activities were identified 
within the geographic analysis area other than 
ongoing activities. 

New or expanded submarine cables and pipelines 
are likely to occur in the geographic analysis 
area. These disturbances would be infrequent 
over the next 30 years, local, temporary, and 
extend only a short distance beyond the 
emplacement corridor. Impacts of this noise are 
typically less prominent than the impacts of the 
physical disturbance and sediment suspension. 

Port utilization The major ports in the United States are seeing 
increased vessel visits, as vessel size also increases. 
Ports are also going through continual upgrades and 
maintenance, including dredging. Port utilization is 
expected to increase over the next 30 years. 

Between 1992 and 2012, global shipping traffic 
increased fourfold (Tournadre 2014). The U.S. 
OCS is no exception to this trend, and growth is 
expected to continue as human population 
increases. Certain types of vessel traffic have 
increased recently (e.g., ferry use and cruise 
industry) and may continue to increase in the 
foreseeable future. In addition, the general trend 
along the coast from Virginia to Maine is that 
port activity will increase modestly. The ability 
of ports to receive the increase may require port 
modifications, leading to local impacts. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Future channel-deepening activities will likely be 
undertaken. Existing ports have already affected 
finfish, invertebrates, and EFH, and future port 
projects would implement BMPs to minimize 
impacts. Although the degree of impacts on EFH 
would likely be undetectable outside the 
immediate vicinity of the ports, impacts on EFH 
for certain species and/or life stages may lead to 
impacts on finfish and invertebrates beyond the 
vicinity of the port. 

Presence of 
structures 
 

Commercial and recreational fishing gear are 
periodically lost due to entanglement with existing 
buoys, pilings, hard protection, and other structures. The 
lost gear, moved by currents, can disturb, injure, or kill 
benthic resources, creating short-term and localized 
impacts. 

Structures, including tower foundations, scour 
protection around foundations, and various means of 
hard protection atop cables, continuously create 
uncommon relief and uncommon hard-bottom habitat in 
a mostly sandy seascape and can affect natural 
hydrodynamic conditions.  

Structure-oriented fishes are attracted to these locations. 
Increased predation upon benthic resources by structure-
oriented fishes can affect populations and communities 
of benthic resources. These impacts are local and 
permanent. Benthic species dependent on hard-bottom 
habitat can benefit on a constant basis, although the new 
habitat can also be colonized by invasive species (e.g., 
certain tunicate species). Structures are periodically 
added, resulting in the conversion of existing soft-
bottom and hard-bottom habitat to the new hard-
structure habitat. 

The presence of transmission cable infrastructure, 
especially hard protection atop cables, causes impacts 
through entanglement/gear loss/damage, fish 
aggregation, and habitat conversion.  

Ongoing commercial and recreational regulations for 
finfish and shellfish implemented and enforced by 
Massachusetts, towns, and/or NOAA, depending on 
jurisdiction, affect benthic resources by modifying the 
nature, distribution, and intensity of fishing-related 
impacts, including those that disturb the seafloor 
(trawling, dredge fishing). 

Future new cables, perhaps connecting Martha’s 
Vineyard and/or Nantucket to the mainland, 
would present additional risk of gear loss, 
resulting in short-term and localized impacts 
(disturbance, injury). 

New cables installed in the geographic analysis 
area over the next 30 years would likely require 
hard protection atop portions of the route (see the 
cable emplacement and maintenance IPF in this 
table). Any new towers, buoy, or piers would 
also create uncommon relief in a mostly flat, 
sandy seascape and could alter hydrodynamic 
conditions.  

Structure-oriented fishes could be attracted to 
these locations. Increased predation upon benthic 
resources by structure-oriented fishes could 
affect populations and communities of benthic 
resources. These impacts are expected to be local 
and permanent as long as the structures remain. 
Benthic species dependent on hard-bottom 
habitat could benefit, although the new habitat 
could also be colonized by invasive species (e.g., 
certain tunicate species). 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). 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

BMP = best management practice; BOEM = Bureau of Ocean Energy Management; CO2 = carbon dioxide; EFH = essential fish 
habitat; EIS = Environmental Impact Statement; EMF = electromagnetic fields; G&G = geological and geophysical; GHG = 
greenhouse gas; IPF = impact-producing factor; NOAA = National Oceanic and Atmospheric Administration; OCS = Outer 
Continental Shelf; USACE = U.S. Army Corps of Engineers; USEPA = U.S. Environmental Protection Agency 
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Table G.1-2: Summary of Activities and the Associated Impact-Producing Factors for Coastal Habitats and 
Fauna 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind Activities 

Intensity/Extent 
Accidental releases Accidental releases of fuel, fluids, and hazardous 

materials have the potential to cause habitat 
contamination and harm to the species that build 
biogenic coastal habitats and fauna (e.g., eelgrass, 
oysters, mussels, snails, and cordgrass) from releases 
and/or cleanup activities. Only a portion of the ongoing 
releases contact coastal habitats and fauna in the 
geographic analysis area. Impacts are minimal, 
localized, and temporary. 

Ongoing releases of trash and debris occur from onshore 
sources; fisheries use; dredged material ocean disposal; 
marine minerals extraction; marine transportation; 
navigation and traffic; survey activities; and cables, 
lines and pipeline laying. As population and vessel 
traffic increase, accidental releases of trash and debris 
may increase. Such materials may be obvious when they 
come to rest on shorelines; however, there does not 
appear to be evidence that the volumes and extents 
would have any detectable impact on coastal habitats 
and fauna. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

Anchoring and gear 
utilization 

Vessel anchoring related to ongoing military, survey, 
commercial, and recreational activities will continue to 
cause temporary to permanent impacts in the immediate 
area where anchors and chains meet the seafloor. These 
impacts include increased turbidity levels and potential 
for contact to cause physical damage to coastal habitats 
and fauna. All impacts are localized; turbidity is short 
term and temporary; physical damage can be permanent 
if it occurs in eelgrass beds or hard bottom. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

Cable emplacement 
and maintenance 

There are no existing cables in the geographic analysis 
area. Any cable emplacement and maintenance activities 
would infrequently disturb bottom sediments; these 
disturbances would be local and limited to the 
emplacement. 

Ongoing sediment dredging for navigation purposes 
results in fine sediment deposition within coastal 
habitats and fauna. Ongoing cable maintenance 
activities also infrequently disturb bottom sediments; 
these disturbances are local and limited to the 
emplacement corridor. 

Ongoing sediment dredging for navigation purposes also 
results in localized and short-term impacts on coastal 
habitats and fauna through seabed profile alterations. 
For example, the Town of Barnstable and Barnstable 
County typically undertake multiple dredging projects 
each year (Barnstable County 2022; CapeCod.com 
2019). Dredging typically occurs only in sandy or silty 
habitats, which are abundant in the geographic analysis 
area and quick to recover from disturbance. Therefore, 
such impacts, while locally intense, have little effect on 
the general character of coastal habitats and fauna.  

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind Activities 

Intensity/Extent 
No dredged material disposal sites were identified 
within the geographic analysis area. 

Climate change Ongoing CO2 emissions causing ocean acidification 
may contribute to reduced growth or the decline of reefs 
and other habitats formed by shells. 

Climate change, influenced in part by ongoing GHG 
emissions, is expected to continue to contribute to a 
widespread loss of shoreline habitat from rising seas and 
erosion. In submerged habitats, warming is altering 
ecological relationships and the distributions of 
ecosystem engineer species, likely causing permanent 
changes of unknown intensity gradually over the next 
3 years. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

EMF EMF continuously emanate from existing 
telecommunication and electrical power transmission 
cables. There are no existing cables in the geographic 
analysis area for coastal habitats and fauna. New cables 
generating EMF are infrequently installed in the 
geographic analysis area. EIS Sections 3.4 and 3.6 
discuss the nature of potential impacts on benthic 
resources and finfish, invertebrates, and EFH, 
respectively. The extent of impacts is likely less than 
50 feet from the cable, and the intensity of impacts on 
coastal habitats and fauna is likely undetectable. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

Land disturbance Ongoing development and construction of onshore 
properties, especially shoreline parcels, periodically 
causes short-term erosion and sedimentation of coastal 
habitats, short-term to permanent degradation of 
onshore coastal habitats, and the conversion of onshore 
coastal habitats to developed space. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

Lighting Navigation lights and deck lights on vessels are a source 
of ongoing light. EIS Sections 3.4 and 3.6 discuss the 
nature of potential impacts on benthic resources and 
finfish, invertebrates, and EFH, respectively. The extent 
of impacts is limited to the immediate vicinity of the 
lights, and the intensity of impacts on coastal habitats 
and fauna is likely undetectable. 

Existing lights from navigational aids and other 
structures onshore and nearshore are a source of light. 
EIS Sections 3.2 and 3.3 discuss the nature of potential 
impacts. The extent of impacts is likely limited to the 
immediate vicinity of the lights, and the intensity of 
impacts on coastal habitats and fauna is likely 
undetectable. 

Light is expected to continue to increase 
gradually with increasing vessel traffic over the 
next 30 years. EIS Sections 3.2 and 3.3 discuss 
the nature of potential impacts. The extent of 
impacts would likely be limited to the immediate 
vicinity of the lights, and the intensity of impacts 
on coastal habitats and fauna would likely be 
undetectable. 

Noise Ongoing noise from construction occurs frequently near 
shores of populated areas in New England and the mid-
Atlantic but infrequently offshore. Noise from 
construction near shore is expected to gradually increase 
over the next 30 years in line with human population 
growth along the coast of the geographic analysis area. 
The intensity and extent of noise from construction is 

Site characterization surveys, scientific surveys, 
and exploratory oil and gas surveys are 
anticipated to occur infrequently over the next 
30 years. Seismic surveys used in oil and gas 
exploration create high-intensity impulsive noise 
that penetrates deep into the seabed. Site 
characterization surveys typically use sub-bottom 
profiler technologies that generate less-intense 
sound waves similar to common deep-water 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind Activities 

Intensity/Extent 
difficult to generalize, but impacts are local and 
temporary. 

Site characterization surveys and scientific surveys are 
ongoing. The intensity and extent of the resulting 
impacts are difficult to generalize but are local and 
temporary. 

Noise from pile driving occurs periodically in nearshore 
areas when piers, bridges, pilings, and seawalls are 
installed or upgraded. Noise transmitted through water 
and/or the seabed can reach coastal habitats and fauna. 
The extent depends on pile size, hammer energy, and 
local acoustic conditions. 

Rare ongoing trenching for pipeline and cable-laying 
activities emits noise; cable burial via jet embedment 
also causes similar noise impacts. These disturbances 
are temporary, local, and extend only a short distance 
beyond the emplacement corridor. Impacts of trenching 
noise on coastal habitats and fauna are discountable 
compared to the impacts of the physical disturbance and 
sediment suspension. 

echosounders. The intensity and extent of the 
resulting impacts are difficult to generalize but 
are likely local and temporary. 

New or expanded submarine cables and pipelines 
may occur in the geographic analysis area 
infrequently over the next 30 years. These 
disturbances would be temporary, local, and 
extend only a short distance beyond the 
emplacement corridor. Impacts of trenching 
noise on coastal habitats and fauna are 
discountable compared to the impacts of the 
physical disturbance and sediment suspension. 

Presence of 
structures 

Various structures, including pilings, piers, towers, 
riprap, buoys, and various means of hard protection, are 
periodically added to the seascape, creating uncommon 
vertical relief in a mostly flat seascape and converting 
previously existing habitat (whether hard bottom or soft 
bottom) to a type of hard habitat, although it differs 
from the typical hard-bottom habitat in the geographic 
analysis area, namely, coarse substrates in a sand 
matrix. The new habitat may or may not function 
similarly to hard-bottom habitat typical in the region 
(Kerckhof et al. 2019; HDR 2019). Soft bottom is the 
dominant habitat type on the OCS, and structures do not 
meaningfully reduce the amount of soft-bottom habitat 
available (Guida et al. 2017; Greene et al. 2010). 
Structures can also create an artificial reef effect, 
attracting a different community of organisms. 

Various means of hard protection atop existing cables 
can create uncommon hard-bottom habitat. Where 
cables are buried deeply enough that protection is not 
used, presence of the cable and infrastructure have no 
impact on coastal habitats and fauna. There are no 
existing cables in the geographic analysis area for 
coastal habitats and fauna. 

Any new cable or pipeline installed in the 
geographic analysis area would likely require 
hard protection atop portions of the route (see 
cell to the left). Such protection is anticipated to 
increase incrementally over the next 30 years. 
Where cables would be buried deeply enough 
that protection would not be used, presence of 
the cable would have no impact on coastal 
habitats and fauna. 

CO2 = carbon dioxide; EFH = essential fish habitat; EIS = Environmental Impact Statement; EMF = electromagnetic fields; GHG 
= greenhouse gas; IPF = impact-producing factor; OCS = Outer Continental Shelf 



 Appendix G  
New England Wind Project  Impact-Producing Factor Tables and  
Draft Environmental Impact Statement Assessment of Resources with Minor (or Lower) Impacts 

G-8 

Table G.1-3: Summary of Activities and the Associated Impact-Producing Factors for Finfish, Invertebrates, 
and Essential Fish Habitat 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Accidental releases Releases of fuels, fluids, and hazardous materials are 
frequent. Impacts, including mortality, decreased 
fitness, and contamination of habitat, are localized and 
temporary, and rarely affect populations. 

Invasive species are periodically released accidentally 
during ongoing activities, including the discharge of 
ballast water and bilge water from marine vessels. The 
impacts on finfish, invertebrates, and EFH depend on 
many factors, but can be widespread and permanent. 

Gradually increasing vessel traffic over the next 
30 years would increase the risk of accidental 
releases. Impacts are unlikely to affect 
populations. 

Anchoring and gear 
utilization 

Vessel anchoring related to ongoing military use and 
survey, commercial, and recreational activities 
continues to cause temporary to permanent impacts in 
the immediate area where anchors and chains meet the 
seafloor. Impacts on finfish, invertebrates, and EFH are 
greatest for sensitive EFH (e.g., eelgrass, hard bottom) 
and sessile or slow-moving species (e.g., corals, 
sponges, and sedentary shellfish). 

Impacts from anchoring may occur on a semi-
regular basis over the next 30 years due to 
offshore military operations, survey activities, 
commercial vessel traffic, and/or recreational 
vessel traffic. These impacts would include 
increased turbidity levels and potential for contact 
causing mortality of benthic species and, possibly, 
degradation of sensitive habitats. All impacts 
would be localized; turbidity would be temporary; 
and impacts from contact would be recovered in 
the short term. Degradation of sensitive habitats 
such as certain types of hard bottom (e.g., boulder 
piles), if it occurs, could be long term to 
permanent.  

Cable emplacement 
and maintenance 

Infrequent cable maintenance activities disturb the 
seafloor and cause temporary increases in suspended 
sediment; these disturbances are local, limited to the 
cable corridor (refer to BOEM 2019a for details). New 
cables are infrequently added near shore. Cable 
emplacement and maintenance activities disturb, 
displace, and injure finfish and invertebrates and result 
in temporary to long-term habitat alterations. The 
intensity of impacts depends on the time (season) and 
place (habitat type) where the activities occur. 

Dredging results in fine sediment deposition. Ongoing 
cable maintenance activities also infrequently disturb 
bottom sediments; these disturbances are local, limited 
to the emplacement corridor. There are also 15 active 
and 4 inactive/closed dredged material disposal sites 
within the geographic analysis area (BOEM 2019a). 
Sediment deposition could have impacts on eggs and 
larvae, particularly demersal eggs such as longfin squid 
(Doryteuthis pealeii), which are known to have high 
rates of egg mortality if egg masses are exposed to 
abrasion or burial. Impacts may vary based on 
season/time of year. 

Future new cables would occasionally disturb the 
seafloor and cause temporary increases in 
suspended sediment, resulting in local short-term 
impacts. 

The FCC has two pending submarine 
telecommunication cable applications in the North 
Atlantic. If the cable routes enter the geographic 
analysis area for this resource, short-term 
disturbance would be expected. The intensity of 
impacts would depend on the time (season) and 
place (habitat type) where the activities would 
occur. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Climate change Continuous CO2 emissions causing ocean acidification 
may contribute to reduced growth or the decline of 
invertebrates that have calcareous shells over the course 
of the next 30 years. 

Climate change, influenced in part by GHG emissions, 
is expected to continue to contribute to a gradual 
warming of ocean waters over the next 30 years, 
influencing the frequencies of various diseases, as well 
as migration and distributions of finfish, invertebrates, 
and EFH. This has been shown to affect the distribution 
of fish in the Northeast, with several species shifting 
their centers of biomass either northward or to deeper 
waters (Hare et al. 2016). 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

EMF EMF emanates continuously from installed 
telecommunication and electrical power transmission 
cables. Biologically significant impacts on finfish, 
invertebrates, and EFH have not been documented for 
AC cables (CSA Ocean Sciences, Inc. and Exponent 
2019; Thomsen et al. 2015), but behavioral impacts 
have been documented for benthic species (skates and 
lobster) near operating DC cables (Hutchison et al. 
2018). The impacts are localized and affect the animals 
only while they are within the EMF. There is no 
evidence to indicate that EMF from undersea AC 
power cables affects commercially and recreationally 
important fish species within the southern New 
England area (CSA Ocean Sciences, Inc. and Exponent 
2019). 

During operations, future new cables would 
produce EMF. Submarine power cables in the 
geographic analysis area for this resource are 
assumed to be installed with appropriate shielding 
and burial depth to reduce potential EMF to low 
levels (MMS 2007). EMF of any two sources 
would not overlap (even for multiple cables 
within a single OECC). Although the EMF would 
exist as long as a cable was in operation, impacts 
on finfish, invertebrates, and EFH would likely be 
difficult to detect. 

Lighting Marine vessels have an array of lights including 
navigational lights and deck lights. There is little 
downward-focused lighting, and, therefore, only a 
small fraction of the emitted light enters the water. 
Light can attract finfish and invertebrates, potentially 
affecting distributions in a highly localized area. Light 
may also disrupt natural cycles (e.g., spawning), 
possibly leading to short-term impacts. 

Offshore buoys and towers emit light, and onshore 
structures, including buildings and ports, emit a great 
deal more on an ongoing basis. Light can attract finfish 
and invertebrates, potentially affecting distributions in a 
highly localized area. Light may also disrupt natural 
cycles (e.g., spawning), possibly leading to short-term 
impacts. Light from structures is widespread and 
permanent near the coast but minimal offshore. 

Light from onshore structures is expected to 
gradually increase in line with human population 
growth along the coast. This increase is expected 
to be widespread and permanent near the coast but 
minimal offshore. 

Noise Noise from aircraft reaches the sea surface on a regular 
basis. However, aircraft noise is not likely to affect 
finfish, invertebrates, and EFH, as very little of the 
aircraft noise propagates through the water. 

Noise from construction occurs frequently in near 
shores of populated areas in New England and the mid-
Atlantic but infrequently offshore. The intensity and 
extent of noise from construction is difficult to 
generalize, but impacts are local and temporary.  

Ongoing site characterization surveys and scientific 

Aircraft noise is likely to continue to increase as 
commercial air traffic increases. However, aircraft 
noise is not likely to affect finfish, invertebrates, 
and EFH. 

Noise from construction near shores is expected 
to gradually increase in line with human 
population growth along the coast of the 
geographic analysis area for this resource. 

Site characterization surveys, scientific surveys, 
and exploratory oil and gas surveys are 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

surveys produce noise around sites of investigation. 
These activities can disturb finfish and invertebrates in 
the immediate vicinity of the investigation and cause 
temporary behavioral changes. The extent depends on 
equipment used, noise levels, and local acoustic 
conditions. 

Some finfish and invertebrates may be able to hear the 
continuous underwater noise of operational WTGs. As 
measured at the Block Island Wind Farm, this low 
frequency noise barely exceeds ambient levels at 
164 feet from the WTG base. Based on the results of 
Thomsen et al. (2015), SPLs would be at or below 
ambient levels at relatively short distances 
(approximately 164 feet) from WTG foundations. 
These low levels of elevated noise likely have little to 
no impact. Noise is also created by operations and 
maintenance of marine minerals extraction and 
commercial fisheries, each of which has minimal and 
local impacts. 

Noise from pile driving occurs periodically in 
nearshore areas when piers, bridges, pilings, and 
seawalls are installed or upgraded. Noise transmitted 
through water and/or the seabed can cause injury and/or 
mortality to finfish and invertebrates in a small area 
around each pile and cause short-term stress and 
behavioral changes to individuals over a greater area. 
Eggs, embryos, and larvae of finfish and invertebrates 
could also experience developmental abnormalities or 
mortality resulting from this noise, although thresholds 
of exposure are not known (Weilgart 2018; Hawkins 
and Popper 2017). Potentially injurious noise could 
also be considered as rendering EFH temporarily 
unavailable or unsuitable for the duration of the noise. 
The extent depends on pile size, hammer energy, and 
local acoustic conditions. 

Infrequent trenching activities for pipeline and cable 
laying, as well as other cable burial methods, emit 
noise. These disturbances are temporary, local, and 
extend only a short distance beyond the emplacement 
corridor. Impacts of this noise are typically less 
prominent than the impacts of the physical disturbance 
and sediment suspension. 

While ongoing vessel noise may have some impact on 
behavior, it is likely limited to brief startle and 
temporary stress responses. Ongoing activities that 
contribute to this include commercial shipping, 
recreational and fishing vessels, and scientific and 
academic research vessels. 

anticipated to occur infrequently over the next 
30 years. Seismic surveys used in oil and gas 
exploration create high-intensity impulsive noise 
that penetrates deep into the seabed. Site 
characterization surveys typically use sub-bottom 
profiler technologies that generate less-intense 
sound waves, similar to common deep-water 
echosounders. The intensity and extent of the 
resulting impacts are difficult to generalize but are 
likely local and temporary. 

New or expanded marine minerals extraction and 
commercial fisheries may intermittently increase 
noise during their operations and maintenance 
over the next 30 years. Impacts would likely be 
minimal and local. 

New or expanded submarine cables and pipelines 
are likely to occur in the geographic analysis area 
for this resource. These disturbances would be 
infrequent over the next 30 years, temporary, 
local, and extend only a short distance beyond the 
emplacement corridor. Impacts of this noise are 
typically less prominent than the impacts of the 
physical disturbance and sediment suspension. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Port utilization The major ports in the United States are seeing 
increased vessel visits, as vessel size also increases. 
Ports are also going through continual upgrades and 
maintenance, including dredging. Port utilization is 
expected to increase over the next 30 years. 

Between 1992 and 2012, global shipping traffic 
increased fourfold (Tournadre 2014). The U.S. 
OCS is no exception to this trend, and growth is 
expected to continue as human population 
increases. Certain types of vessel traffic have 
increased recently (e.g., ferry use and cruise 
industry) and may continue to increase in the 
foreseeable future. In addition, the general trend 
along the coast from Virginia to Maine is that port 
activity will increase modestly. The ability of 
ports to receive the increase may require port 
modifications, leading to local impacts. 

Future channel-deepening activities will likely be 
undertaken. Existing ports have already affected 
finfish, invertebrates, and EFH, and future port 
projects would implement BMPs to minimize 
impacts. Although the degree of impacts on EFH 
would likely be undetectable outside the 
immediate vicinity of the ports, impacts on EFH 
for certain species and/or life stages may lead to 
impacts on finfish and invertebrates beyond the 
vicinity of the port. 

Presence of 
structures 

Commercial and recreational fishing gear is 
periodically lost due to entanglement with existing 
buoys, pilings, hard protection, and other structures. 
The lost gear, moved by currents, can disturb habitats 
and potentially harm individuals, creating minimal, 
localized, and short-term impacts. 

Human-made structures, especially tall vertical 
structures such as foundations for towers of various 
purposes, continuously alter local water flow at a fine 
scale. Water flow typically returns to background levels 
within a relatively short distance from the structure. 
Therefore, impacts on finfish, invertebrates, and EFH 
are typically undetectable. Impacts of structures 
influencing primary productivity and higher trophic 
levels are possible but are not well understood. New 
structures are periodically added. 

Structures, including tower foundations, scour 
protection around foundations, and various means of 
hard protection atop cables create uncommon relief in a 
mostly sandy seascape. Structure-oriented species are 
attracted to these locations and, thus, benefit on a 
constant basis (Claisse et al. 2014; Smith et al. 2016); 
however, the diversity may decline over time as early 
colonizers are replaced by successional communities 
dominated by mussels and anemones (Degraer et al. 
2019). New surfaces can also be colonized by invasive 
species (e.g., certain tunicate species) found in hard-
bottom habitats on Georges Bank (Frady and Mecray 
2004). Structures are periodically added, resulting in 
the conversion of existing soft-bottom and hard-bottom 
habitat to the new hard-structure habitat. Soft bottom is 
the dominant habitat type from Cape Hatteras to the 
Gulf of Maine (over 60 million acres), and species that 
rely on this habitat would not likely experience 

Tall vertical structures can increase seabed scour 
and sediment suspension. Impacts would likely be 
highly localized and difficult to detect. Impacts of 
structures influencing primary productivity and 
higher trophic levels are possible but are not well 
understood. 

New cables, installed incrementally in the 
geographic analysis area for finfish, invertebrates, 
and EFH over the next 20 to 30 years, would 
likely require hard protection atop portions of the 
route (see the cable emplacement and 
maintenance IPF in this table). The impacts of the 
presence of these structures described for ongoing 
activities would continue.  

The infrequent installation of future new 
structures in the marine environment over the next 
30 years may attract finfish and invertebrates that 
approach the structures during their migrations, 
which could slow migrations. However, 
temperature would continue to be a bigger driver 
of habitat occupation and species movement. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

population-level impacts (Guida et al. 2017; Greene et 
al. 2010). 

Human structures in the marine environment (e.g., 
shipwrecks, artificial reefs, and oil platforms) can 
attract finfish and invertebrates that approach the 
structures during their migrations, which could slow 
migrations. However, temperature is expected to be a 
bigger driver of habitat occupation and species 
movement than structure (Moser and Shepherd 2009; 
Fabrizio et al. 2014; Secor et al. 2018). There is no 
evidence to suggest that structures pose a barrier to 
migratory animals. 

Regulated fishing effort results in the removal of a 
substantial amount of the annually produced biomass of 
commercially regulated finfish and invertebrates and 
can also influence bycatch of non-regulated species. 
Ongoing commercial and recreational regulations for 
finfish and shellfish implemented and enforced by 
states, municipalities, and/or NOAA, depending on 
jurisdiction, affect finfish, invertebrates, and EFH by 
modifying the nature, distribution, and intensity of 
fishing-related impacts, including those that disturb the 
seafloor (trawling, dredge fishing). 

AC = alternating current; BMP = best management practice; BOEM = Bureau of Ocean Energy Management; CO2 = carbon 
dioxide; DC = direct current; EFH = essential fish habitat; EMF = electromagnetic fields; FCC = Federal Communications 
Commission; GHG = greenhouse gas; IPF = impact-producing factor; NOAA = National Oceanic and Atmospheric 
Administration; OCS = Outer Continental Shelf; OECC = offshore export cable corridor; SPL = sound pressure level; WTG = 
wind turbine generator 

Table G.1-4: Summary of Activities and the Associated Impact-Producing Factors for Marine Mammals 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Accidental releases Releases of fuel, fluids, and hazardous materials are 
frequent. Marine mammal exposure to aquatic 
contaminants and inhalation of fumes from oil spills 
can result in mortality or sublethal impacts on the 
individual fitness, including adrenal impacts, 
hematological impacts, liver impacts, lung disease, 
poor body condition, skin lesions, and several other 
health affects attributed to oil exposure (Kellar et al. 
2017; Mazet et al. 2001; Mohr et al. 2008; Smith et al. 
2017; Sullivan et al. 2019; Takeshita et al. 2017). 
Additionally, accidental releases may result in impacts 
on marine mammals due to impacts on prey species. 

Trash and debris may be accidentally discharged 
through fisheries use; dredged material ocean disposal; 
marine minerals extraction; marine transportation; 
navigation and traffic; survey activities; cables, lines 
and pipeline laying; and debris carried in river outflows 
or windblown from onshore. Accidental releases of 
trash and debris are expected to be low quantity, local, 
and low-impact events. Worldwide, 62 of 123 
(50.4 percent) marine mammal species have been 
documented ingesting marine litter (Werner et al. 
2016). Stranding data indicate potential debris induced 

Gradually increasing vessel traffic over the next 
30 years would increase the risk of accidental 
releases of fuel, fluids, hazardous materials, trash, 
and debris. The impacts described under ongoing 
activities would continue and increase along with 
increasing vessel traffic.  
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

mortality rates of 0 to 22 percent. Mortality has been 
documented in cases of debris interactions, as well as 
blockage of the digestive track, disease, injury, and 
malnutrition (Baulch and Perry 2014). However, it is 
difficult to link physiological impacts on individuals to 
population-level impacts (Browne et al. 2015).  

Cable emplacement 
and maintenance 

Cable maintenance activities disturb bottom sediments 
and cause temporary increases in suspended sediment; 
these disturbances will be local and generally limited to 
the emplacement corridor. Data are not available 
regarding marine mammal avoidance of localized 
turbidity plumes; however, Todd et al. (2015) suggest 
that since some marine mammals often live in turbid 
waters and some species of mysticetes and sirenians 
employ feeding methods that create sediment plumes, 
some species of marine mammals have a tolerance for 
increased turbidity. Similarly, McConnell et al. (1999) 
documented movements and foraging of gray seals 
(Halichoerus grypus) in the North Sea. One tracked 
individual was blind in both eyes but otherwise healthy. 
Despite being blind, observed movements were typical 
of the other study individuals, indicating that visual 
cues are not essential for gray seal foraging and 
movement (McConnell et al. 1999). If elevated 
turbidity caused any behavioral responses such as 
avoiding the turbidity zone or changes in foraging 
behavior, such behaviors would be temporary, and any 
impacts would be temporary and short term. Turbidity 
associated with increased sedimentation may result in 
temporary and short-term impacts on marine mammal 
prey species. 

The FCC has two pending submarine 
telecommunication cable application in the North 
Atlantic. The impact on water quality from 
sediment suspension during cable emplacement 
would be temporary and short term. If elevated 
turbidity caused any behavioral responses such as 
avoidance of the turbidity zone or changes in 
foraging behavior, such behaviors would be 
temporary, and any impacts would be temporary 
and short term.  

Climate change Increased storm frequency could result in increased 
energetic costs for marine mammals and reduced 
fitness, particularly for juveniles, calves, and pups. 

Ocean acidification has the potential to lead to long-
term and high-consequence impacts on marine 
ecosystems by contributing to reduced growth or the 
decline of invertebrates that have calcareous shells. 

Altered habitat/ecology has the potential to lead to 
long-term and high-consequence impacts on marine 
mammals as a result of changes in distribution, reduced 
breeding, and/or foraging habitat availability, and 
disruptions in migration. 

Altered migration patterns have the potential to lead to 
long-term and high-consequence impacts on marine 
mammals. For example, the NARW (Eubalaena 
glacialis) appears to be migrating differently and 
feeding in different areas in response to changes in prey 
densities related to climate change (Record et al. 2019; 
MacLeod 2009; Nunny and Simmonds 2019.) 

Climate change, influenced in part by GHG emissions, 
is expected to continue to contribute to a gradual 
warming of ocean waters, influencing the frequencies 
of various diseases of marine mammals, such as 
Phocine distemper. Climate change is influencing 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 



 Appendix G  
New England Wind Project  Impact-Producing Factor Tables and  
Draft Environmental Impact Statement Assessment of Resources with Minor (or Lower) Impacts 

G-14 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

infectious disease dynamics in the marine environment; 
however, no studies have shown a definitive causal 
relationship between any components of climate 
change and increases in infectious disease among 
marine mammals. This is due in large part to a lack of 
sufficient data and the likely indirect nature of climate 
change’s impact on these diseases. Climate change 
could potentially affect the incidence or prevalence of 
infection, the frequency or magnitude of epizootics, 
and/or the severity or presence of clinical disease in 
infected individuals. There are a number of potential 
proposed mechanisms by which this might occur (see 
summary in Burge et al. 2014). 

Increased erosion could impact seal haul outs, reducing 
their habitat availability, especially as things like sea 
walls are added, blocking seals access to shore. 

EMF EMF emanate constantly from installed 
telecommunication and electrical power transmission 
cables. In the marine mammal geographic analysis 
area, there are six existing power cables connecting 
Martha’s Vineyard and Nantucket to the mainland. 
Marine mammals appear to have a detection threshold 
for magnetic intensity gradients (i.e., changes in 
magnetic field levels with distance) of 0.1 percent of 
the earth’s magnetic field or about 0.05 µT (Kirschvink 
1990) and are, thus, likely to be very sensitive to minor 
changes in magnetic fields (Walker et al. 2003). There 
is a potential for animals to react to local variations of 
the geomagnetic field caused by power cable EMF. 
Depending on the magnitude and persistence of the 
confounding magnetic field, such an impact could 
cause a trivial temporary change in swim direction or a 
longer detour during the animal’s migration (Gill et al. 
2005). Such an impact on marine mammals is more 
likely to occur with DC cables than with AC cables 
(Normandeau et al. 2011). However, there are 
numerous transmission cables installed across the 
seafloor, and no impacts on marine mammals have 
been demonstrated from this source of EMF. 

During operations, future new cables would 
produce EMF. Submarine power cables in the 
marine mammal geographic analysis area are 
assumed to be installed with appropriate shielding 
and burial depth to reduce potential EMF to low 
levels (MMS 2007). EMF of any two sources 
would not overlap. Although the EMF would 
exist as long as a cable was in operation, impacts, 
if any, would likely be difficult to detect, if they 
occur at all. Marine mammals have the potential 
to react to submarine cable EMF; however, no 
impacts from the numerous submarine cables 
have been observed. Further, EMF would be 
limited to extremely small portions of the areas 
used by migrating marine mammals. As such, 
exposure to EMF would be low; as a result, 
impacts on marine mammals would not be 
expected. 

Noise Aircraft routinely travel in the marine mammal 
geographic analysis area. With the possible exception 
of rescue operations, no ongoing aircraft flights would 
occur at altitudes that would elicit a response from 
marine mammals. If flights are at a sufficiently low 
altitude, marine mammals may respond with behavioral 
changes, including short surface durations, abrupt 
dives, and percussive behaviors (i.e., breaching and tail 
slapping) (Patenaude et al. 2002). These brief responses 
would be expected to dissipate once the aircraft has left 
the area. Similarly, aircraft have the potential to disturb 
hauled out seals if aircraft overflights occur within 
2,000 feet of a haul out area (Efroymson et al. 2000). 
However, this disturbance would be temporary, short 
term, and result in minimal energy expenditure. These 
brief responses would be expected to dissipate once the 
aircraft has left the area. 

Future low altitude aircraft activities such as 
survey activities and U.S. Navy training 
operations could result in short-term responses of 
marine mammals to aircraft noise. If flights are at 
a sufficiently low altitude, marine mammals may 
respond with behavior changes, including short 
surface durations, abrupt dives, and percussive 
behaviors (i.e., breaching and tail slapping) 
(Patenaude et al. 2002). These brief responses 
would be expected to dissipate once the aircraft 
has left the area.  

Site characterization surveys, scientific surveys, 
and exploratory oil and gas surveys are 
anticipated to occur infrequently over the next 
30 years. Seismic surveys used in oil and gas 
exploration create high-intensity impulsive noise 
that penetrates deep into the seabed. Site 
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Infrequent site characterization surveys and scientific 
surveys produce high-intensity impulsive noise around 
sites of investigation. These activities have the potential 
to result in high-intensity, high-consequence impacts, 
including auditory injuries, stress, disturbance, and 
behavioral responses, if present within the ensonified 
area (NOAA 2018). Survey protocols and underwater 
noise mitigation procedures are typically implemented 
to decrease the potential for any marine mammal to be 
within the area where sound levels are above relevant 
harassment thresholds associated with an operating 
sound source to reduce the potential for behavioral 
responses and injury (PTS/TTS) close to the sound 
source. The magnitude of impacts, if any, is 
intrinsically related to many factors, including acoustic 
signal characteristics, behavioral state (e.g., migrating), 
biological condition, distance from the source, 
duration, and level of the sound exposure, as well as 
environmental and physical conditions that affect 
acoustic propagation (NOAA 2018). 

Marine mammals would be able to hear the continuous 
underwater noise of operational WTGs. As measured at 
the Block Island Wind Facility, this low frequency 
noise barely exceeds ambient levels at 164 feet from 
the WTG base. Based on the results of Thomsen et al. 
(2015) and Kraus et al. (2016), SPLs would be at or 
below ambient levels at relatively short distances from 
the WTG foundations. 

Noise from pile driving occurs periodically in 
nearshore areas when piers, bridges, pilings, and 
seawalls are installed or upgraded. Noise transmitted 
through water and/or the seabed can result in high-
intensity, low-exposure level, long-term but localized 
intermittent risk to marine mammals. Impacts would be 
localized in nearshore waters. Pile-driving activities 
may affect marine mammals during foraging, 
orientation, migration, predator detection, social 
interactions, or other activities (Southall et al. 2007). 
Noise exposure associated with pile-driving activities 
can interfere with these functions and have the potential 
to cause a range of responses, including insignificant 
behavioral changes, avoidance of the ensonified area, 
PTS, harassment, and ear injury, depending on the 
intensity and duration of the exposure. BOEM assumes 
that all ongoing and potential future activities will be 
conducted in accordance with a Project-specific IHA to 
minimize impacts on marine mammals. 

Ongoing activities that contribute to vessel noise 
include commercial shipping, recreational and fishing 
vessels, and scientific and academic research vessels, 
as well as other construction vessels. The frequency 
range for vessel noise falls within marine mammals’ 
known range of hearing and would be audible. Noise 
from vessels presents a long-term and widespread 
impact on marine mammals across most oceanic 
regions. While vessel noise may have some impact on 
marine mammal behavior, it would be limited to brief 

characterization surveys typically use sub-bottom 
profiler technologies that generate less-intense 
sound waves similar to common deep-water 
echosounders. The intensity and extent of the 
resulting impacts are difficult to generalize but are 
likely local and temporary. 

Cable-laying impacts resulting from future non-
offshore wind activities would be identical to 
those described for future offshore wind projects. 

Any offshore projects that require the use of 
ocean vessels could potentially result in long-term 
but infrequent impacts on marine mammals, 
including temporary startle responses, masking of 
biologically relevant sounds, physiological stress, 
and behavioral changes. However, these brief 
responses of individuals to passing vessels would 
be unlikely given the patchy distribution of 
marine mammals, and no stock or population-
level impacts would be expected. 
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startle and temporary stress response. Results from 
studies on acoustic impacts from vessel noise on 
odontocetes indicate that small vessels at a speed of 
5 knots in shallow coastal water can reduce the 
communication range for bottlenose dolphins within 
164 feet of the vessel by 26 percent (Jensen et al. 
2009). Pilot whales, in a quieter, deep-water habitat, 
could experience a 50 percent reduction in 
communication range from a similar size boat and 
speed (Jensen et al. 2009). Since lower frequencies 
propagate farther from the sound source compared to 
higher frequencies, low frequency cetaceans are at a 
greater risk of experiencing harassment from vessel 
traffic. 

Port utilization The major ports in the United States are seeing 
increased vessel visits, as vessel size also increases. 
Ports are also going through continual upgrades and 
maintenance. Port expansion activities are localized to 
nearshore habitats and are expected to result in 
temporary and short-term impacts, if any, on marine 
mammals. Vessel noise may affect marine mammals, 
but the response would be temporary and short term. 
The impacts on water quality (and, thus, on marine 
mammals) from sediment suspension during port 
expansion activities is temporary, short term, and 
would be similar to those described under the cable 
emplacement and maintenance IPF in this table. 

Between 1992 and 2012, global shipping traffic 
increased fourfold (Tournadre 2014). The U.S. 
OCS is no exception to this trend, and growth is 
expected to continue as human population 
increases. In addition, the general trend along the 
coastal region from Virginia to Maine is that port 
activity will increase modestly. The ability of 
ports to receive the increase in larger ships will 
require port modifications. Future 
channel-deepening activities are being undertaken 
to accommodate deeper draft vessels for the 
Panama Canal Locks. The additional traffic and 
larger vessels could have impacts on water quality 
(and, thus, on increases in suspended sediments 
and the potential for accidental discharges). The 
increased sediment suspension could be long 
term, depending on the vessel traffic increase. 
However, the existing suspended sediment 
concentrations in Nantucket Sound are already 
45-71 mg/L, which is fairly high. Impacts from 
vessel traffic are likely to be masked by the 
natural variability. Certain types of vessel traffic 
have increased recently (e.g., ferry use and cruise 
industry) and may continue to increase in the 
foreseeable future. Additional impacts associated 
with the increased risk of vessel strike could also 
occur. 

Presence of 
structures 

There are more than 130 artificial reefs in the Mid-
Atlantic region. Entanglement or ingestion of lost 
fishing gear may result in long-term and high-intensity 
impacts, but with low exposure due to localized and 
geographic spacing of artificial reefs, long term. 
Currently, bridge foundations and the Block Island 
Wind Facility may be considered artificial reefs and 
may have higher levels of recreational fishing, which 
increases the chances of marine mammals encountering 
lost fishing gear, resulting in possible ingestions, 
entanglement, injury, or death of individuals (Moore 
and van der Hoop 2012) if present near shore where 
these structures are located. There are very few, if any, 
areas within the geographic analysis area for marine 
mammals that would serve to concentrate recreational 

The presence of structures associated with non-
offshore wind development in nearshore coastal 
waters have the potential to provide habitat for 
seals and small odontocetes, as well as preferred 
prey species. Bridge foundations will continue to 
provide foraging opportunities for seals and small 
odontocetes with measurable benefits to some 
individuals. Hard-bottom (scour control and rock 
mattresses used to bury the offshore export 
cables) and vertical structures (i.e., WTG and ESP 
foundations) in a soft-bottom habitat can create 
artificial reefs, thus inducing the reef effect 
(Taormina et al. 2018; Causon and Gill 2018). 
The reef effect is usually considered a beneficial 
impact, associated with higher densities and 
biomass of fish and decapod crustaceans 
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fishing and increase the likelihood that marine 
mammals would encounter lost fishing gear. 

There are more than 130 artificial reefs in the Mid-
Atlantic region. Hard-bottom (scour control and rock 
mattresses) and vertical structures (bridge foundations 
and Block Inland Wind Facility WTGs) in a soft-
bottom habitat can create artificial reefs, thus inducing 
the reef effect (Taormina et al. 2018; NMFS 2015). The 
reef effect is usually considered a beneficial impact, 
associated with higher densities and biomass of fish 
and decapod crustaceans (Taormina et al. 2018), 
providing a potential increase in available forage items 
and shelter for seals and small odontocetes compared to 
the surrounding soft bottoms. 

No ongoing activities in the marine mammal 
geographic analysis area beyond offshore wind 
facilities are measurably contributing to 
avoidance/displacement, behavior disruption related to 
breeding and migration, or displacement into higher 
risk areas. There may be some impacts resulting from 
the existing Block Island Wind Facility but given that 
there are only five WTGs, no measurable impacts are 
occurring. 

(Taormina et al. 2018), providing a potential 
increase in available forage items and shelter for 
marine mammals compared to the surrounding 
soft bottoms. This reef effect has the potential to 
result in long-term and low-intensity beneficial 
impacts. 

Traffic Current activities that are contributing to vessel traffic 
include port traffic levels, fairways, traffic separation 
schemes, commercial vessel traffic, recreational and 
fishing activity, and scientific and academic vessel 
traffic. Vessel strike is relatively common with 
cetaceans (Kraus et al. 2005) and one of the primary 
causes of death to NARWs, with as many as 75 percent 
of known anthropogenic mortalities of NARWs likely 
resulting from collisions with large ships along the U.S. 
and Canadian eastern seaboard (Kite-Powell et al. 
2007). Marine mammals are more vulnerable to vessel 
strike when they are within the draft of the vessel and 
beneath the surface and not detectable by visual 
observers. Some conditions that make marine mammals 
less detectable include weather conditions with poor 
visibility (e.g., fog, rain, and wave height) or nighttime 
operations. Vessels operating at speeds exceeding 10 
knots have been associated with the highest risk for 
vessel strikes of NARWs (Vanderlaan and Taggart 
2007). Reported vessel collisions with whales show 
that serious injury rarely occurs at speeds below 10 
knots (Laist et al. 2001). Data show that the probability 
of a vessel strike increases with the velocity of a vessel 
(Pace and Silber 2005; Vanderlaan and Taggart 2007). 

Vessel traffic associated with non-offshore wind 
development has the potential to result in an 
increased collision risk. While these impacts 
would be high consequence, the patchy 
distribution of marine mammals makes stock or 
population-level impacts on most species unlikely 
(U.S. Navy 2018). However, some species of 
baleen whales that spend considerable time at the 
surface, including NARW, are more susceptible 
to vessel strike. Vessel strike is a primary cause of 
NARW mortality, and vessel strikes associated 
with future non-offshore wind activities have 
some potential for stock or population-level 
impacts on the species. 

µT = microtesla; AC = alternating current; BOEM = Bureau of Ocean Energy Management; DC = direct current; EMF = 
electromagnetic fields; ESP = electrical service platform; FCC = Federal Communications Commission; GHG = greenhouse gas; 
IHA = Incidental Harassment Authorization; IPF = impact-producing factor; mg/L = milligrams per liter; NARW = North 
Atlantic right whale; OCS = Outer Continental Shelf; PTS = permanent threshold shift; SPL = sound pressure level; TTS = 
temporary threshold shift; WTG = wind turbine generator 
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Table G.1-5: Summary of Activities and the Associated Impact-Producing Factors for Sea Turtles 

Associated IPF Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Accidental releases Releases of fuel, fluids, and hazardous materials occur 
frequently. Sea turtle exposure to aquatic contaminants 
and inhalation of fumes from oil spills can result in 
mortality (Shigenaka et al. 2010) or sublethal impacts on 
individual fitness, including adrenal impacts, 
dehydration, hematological impacts, increased disease 
incidence, liver impacts, poor body condition, skin 
impacts, skeletomuscular impacts, and several other 
health impacts that can be attributed to oil exposure 
(Bembenek-Bailey et al. 2019; Camacho et al. 2013; 
Mitchelmore et al. 2017; Shigenaka et al. 2010; Vargo et 
al. 1986). Additionally, accidental releases may result in 
impacts on sea turtles due to impacts on prey species. 

Trash and debris may be accidentally discharged through 
fisheries use; dredged material ocean disposal; marine 
minerals extraction; marine transportation; navigation 
and traffic; survey activities; cables, lines, and pipeline 
laying; and debris carried in river outflows or windblown 
from onshore. Accidental releases of trash and debris are 
expected to be low quantity, local, and low-impact 
events. Direct ingestion of plastic fragments is well 
documented and has been observed in all species of sea 
turtles (Bugoni et al. 2001; Hoarau et al. 2014; Nelms et 
al. 2016; Schuylar et al. 2014). In addition to plastic 
debris, ingestion of tar, paper, StyrofoamTM, wood, reed, 
feathers, hooks, lines, and net fragments has also been 
documented (Tomás et al. 2002). Ingestion can also occur 
when individuals mistake debris for potential prey items 
(Gregory 2009; Hoarau et al. 2014; Tomás et al. 2002). 
Potential ingestion of marine debris varies among species 
and life history stages due to differing feeding strategies 
(Nelms et al. 2016). Ingestion of plastics and other 
marine debris can result in both lethal and sublethal 
impacts on sea turtles, with sublethal impacts more 
difficult to detect (Gall and Thompson 2015; Hoarau et 
al. 2014; Nelms et al. 2016; Schuyler et al. 2014). Long-
term sublethal impacts may include dietary dilution, 
chemical contamination, depressed immune system 
function, and poor body condition, as well as reduced 
growth rates, fecundity, and reproductive success. 
However, these impacts are cryptic, and clear causal links 
are difficult to identify (Nelms et al. 2016). 

Gradually increasing vessel traffic over the 
next 30 years would increase the risk of 
accidental releases of fuel, fluids, hazardous 
materials, trash, and debris, as well as the 
associated impacts described for ongoing 
activities. 

Cable emplacement 
and maintenance 

Cable maintenance activities disturb bottom sediments 
and cause temporary increases in suspended sediment; 
these disturbances will be local and generally limited to 
the emplacement corridor. Data are not available 
regarding impacts of suspended sediments on adult and 
juvenile sea turtles, although elevated suspended 
sediments may cause individuals to alter normal 
movements and behaviors. However, these changes are 
expected to be too small to be detected (BOEM 2022a). 
Sea turtles would be expected to swim away from the 
sediment plume. Elevated turbidity is most likely to 
affect sea turtles if a plume causes a barrier to normal 
behaviors, but no impacts would be expected due to 
swimming through the plume (BOEM 2022a). Turbidity 

The FCC has two pending submarine 
telecommunication cable applications in the 
North Atlantic. The impact on water quality 
from sediment suspension during cable 
emplacement is short term and temporary. If 
elevated turbidity caused any behavioral 
responses, such as avoidance of the turbidity 
zone or changes in foraging behavior, such 
behaviors would be temporary. Any impacts 
would be short term and temporary. Turbidity 
associated with increased sedimentation may 
result in short-term and temporary impacts on 
some sea turtle prey species. 
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associated with increased sedimentation may result in 
short-term and temporary impacts on sea turtle prey 
species. 

Climate change Increased storm frequency could lead to long-term and 
high-consequence impacts on sea turtle onshore beach 
nesting habitat, including changes to nesting periods, 
changes in sex ratios of nestlings, drowned nests, and 
loss or degradation of nesting beaches. Offshore impacts, 
including sedimentation of nearshore hard-bottom 
habitats, have the potential to result in long-term and 
high-consequence changes to foraging habitat availability 
for green turtles (Chelonia mydas). 

Ocean acidification has the potential to lead to long-term 
and high-consequence impacts on marine ecosystems by 
contributing to reduced growth or the decline of 
invertebrates that have calcareous shells. 

Altered habitat/ecology has the potential to lead to long-
term and high-consequence impacts on sea turtles by 
influencing distributions of sea turtles and/or prey 
resources, as well as sea turtle breeding, foraging, and 
sheltering habitat use. 

Climate change, influenced in part by GHG emissions, is 
expected to continue to contribute to a gradual warming 
of ocean waters, influencing the frequencies of various 
diseases of sea turtles such as fibropapillomatosis. 
Climate change can also lead to long-term and high-
consequence impacts on sea turtle habitat use and 
migratory patterns. 

The proliferation of coastline protections has the 
potential to result in long-term and high-consequence 
impacts on sea turtle nesting by eliminating or precluding 
access to potentially suitable nesting habitat or access to 
potentially suitable habitat. 

Sediment erosion and/or deposition in coastal waters 
have the potential to result in long-term and high-
consequence impacts on green sea turtle foraging habitat. 
Additionally, sediment erosion has the potential to result 
in the degradation or loss of potentially suitable nesting 
habitat. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

EMF EMF emanate constantly from installed 
telecommunication and electrical power transmission 
cables. In the geographic analysis area, there are six 
existing power cables connecting Martha’s Vineyard and 
Nantucket to the mainland. Sea turtles appear to have a 
detection threshold of magnetosensitivity and behavioral 
responses to field intensities ranging from 0.0047 to 
4,000 µT for loggerhead turtles (Caretta caretta), and 
29.3 to 200 µT for green turtles, with other species likely 
similar due to anatomical, behavioral, and life history 
similarities (Normandeau et al. 2011). Juvenile or adult 
sea turtles foraging on benthic organisms may be able to 
detect magnetic fields while they are foraging on the 
bottom near the cables and potentially up to 82 feet in the 
water column above the cable. Juvenile and adult sea 

During operations, future new cables would 
produce EMF. Submarine power cables in the 
geographic analysis area for sea turtles are 
assumed to be installed with appropriate 
shielding and burial depth to reduce potential 
EMF to low levels (MMS 2007). EMF of any 
two sources would not overlap. Although the 
EMF would exist as long as a cable was in 
operation, impacts, if any, would likely be 
difficult to detect, if they occur at all. Further, 
EMF would be limited to extremely small 
portions of the areas used by resident or 
migrating sea turtles. As such, exposure to 
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turtles may detect the EMF over relatively small areas 
near cables (e.g., when resting on the bottom or foraging 
on benthic organisms near cables or concrete mattresses). 
There are no data on sea turtle impacts from EMF 
generated by underwater cables, although anthropogenic 
magnetic fields can influence migratory deviations 
(Luschi et al. 2007; Snoek et al. 2016). However, any 
potential impacts from AC cables on turtle navigation or 
orientation would likely be undetectable under natural 
conditions and, thus, would be insignificant 
(Normandeau et al. 2011). 

EMF would be low; as a result, impacts on sea 
turtles would not be expected. 

Lighting Ocean vessel, such as ongoing commercial vessel traffic, 
recreational and fishing activity, and scientific and 
academic research, traffic have an array of lights 
including navigational, deck lights, and interior lights. 
Such lights have some limited potential to attract sea 
turtles, although the impacts, if any, are expected to be 
localized and temporary. 

Artificial lighting on nesting beaches or in nearshore 
habitats has the potential to result in disorientation to 
nesting females and hatchling turtles. Artificial lighting 
on the OCS does not appear to have the same potential 
for impact. Decades of oil and gas platform operation in 
the Gulf of Mexico, with considerably more lighting than 
offshore WTGs, has not resulted in any known impacts 
on sea turtles (BOEM 2022a). 

Construction, operations, and decommissioning 
vessels associated with non-offshore wind 
activities produce temporary and localized light 
sources that could result in the attraction or 
avoidance behavior of sea turtles. These short-
term impacts are expected to be of low 
intensity and occur infrequently. 

Non-offshore wind activities would not be 
expected to appreciably contribute to structure 
lighting. As such, no impact on sea turtles 
would be expected. 

Noise Aircraft routinely travel in the geographic analysis area 
for sea turtles. With the possible exception of rescue 
operations, no ongoing aircraft flights would occur at 
altitudes that would elicit a response from sea turtles. If 
flights are at a sufficiently low altitude, sea turtles may 
respond with a startle response (diving or swimming 
away), altered submergence patterns, and a temporary 
stress response (NSF and USGS 2011; Samuel et al. 
2005). These brief responses would be expected to 
dissipate once the aircraft has left the area. 

Infrequent site characterization surveys and scientific 
surveys produce high-intensity impulsive noise around 
sites of investigation. These activities have the potential 
to result in some impacts, including potential auditory 
injuries, short-term disturbance, behavioral responses, 
and short-term displacement of feeding or migrating 
leatherback sea turtles (Dermochelys coriacea) and 
possibly loggerhead sea turtles, if present within the 
ensonified area (NSF and USGS 2011). The potential for 
PTS and TTS is considered possible in proximity to 
G&G surveys, but impacts are unlikely, as turtles would 
be expected to avoid such exposure, and survey vessels 
would pass quickly (NSF and USGS 2011). No 
significant impacts would be expected at the population 
level. Seismic surveys used in oil and gas exploration 
create high-intensity impulsive noise that penetrates deep 
into the seabed. Site characterization surveys typically 
use sub-bottom profiler technologies that generate less-
intense sound waves similar to common deep-water 
echosounders. The intensity and extent of the resulting 

Future low altitude aircraft activities such as 
survey activities and U.S. Navy training 
operations could result in short-term responses 
of sea turtles to aircraft noise, similar to those 
described for ongoing activities.  

Site characterization surveys, scientific 
surveys, and exploratory oil and gas surveys 
are anticipated to occur infrequently over the 
next 30 years. Impacts of these activities would 
be similar to those described for ongoing 
activities. 

Cable-laying impacts resulting from future 
non-offshore wind activities would be identical 
to those described for future offshore wind 
projects (EIS Section 3.8, Sea Turtles). 

Any offshore projects that require the use of 
ocean vessels could potentially result in long-
term but infrequent impacts on sea turtles, 
including temporary startle responses, masking 
of biologically relevant sounds, physiological 
stress, and behavioral changes, especially their 
submergence patterns (NSF and USGS 2011; 
Samuel et al. 2005). However, these brief 
responses of individuals to passing vessels 
would be unlikely given the patchy distribution 
of sea turtles, and no stock or population-level 
impacts would be expected. 
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impacts are difficult to generalize but are likely local and 
temporary 

Sea turtles would be able to hear the continuous 
underwater noise of operational WTGs. As measured at 
the Block Island Wind Facility, this low frequency noise 
barely exceeds ambient levels at 164 feet from the WTG 
base (Miller and Potty 2017). Based on the results of 
Thomsen et al. (2015) and Kraus et al. (2016), SPLs 
would be at or below ambient levels at relatively short 
distances from the WTG foundations. Furthermore, no 
information suggests that such noise would affect turtles. 

Noise from pile driving occurs periodically in nearshore 
areas when piers, bridges, pilings, and seawalls are 
installed or upgraded. Noise transmitted through water 
and/or the seabed can result in high-intensity, low-
exposure levels, and long-term but localized intermittent 
risk to sea turtles. Impacts, potentially including 
behavioral responses, masking, TTS, and PTS, would be 
localized in nearshore waters. Data regarding threshold 
levels for impacts on sea turtles from sound exposure 
during pile driving are very limited, and no regulatory 
threshold criteria have been established for sea turtles. 
BOEM and NMFS have adopted the following thresholds 
based on current literature: 

• Potential mortal injury: 210 dB cumulative SPL or 
greater than 207 dB peak SPL (Popper et al. 2014) 

• Behavioral disturbance: 166 dB referenced to 1 μPa 
RMS 

The frequency range for vessel noise (10 to 1,000 Hz; 
MMS 2007) overlaps with sea turtles’ known hearing 
range (less than 1,000 Hz with maximum sensitivity 
between 200 to 700 Hz; Bartol 1999) and would, 
therefore, be audible. However, Hazel et al. (2007) 
suggested that sea turtles’ ability to detect approaching 
vessels is primarily vision-dependent, not acoustic. Sea 
turtles may respond to vessel approach and/or noise with 
a startle response (diving or swimming away) and a 
temporary stress response (NSF and USGS 2011). 
Samuel et al. (2005) indicated that vessel noise could 
affect sea turtle behavior, especially their submergence 
patterns.  

Port utilization The major ports in the United States are seeing increased 
vessel visits, as vessel size also increases. Ports are also 
going through continual upgrades and maintenance. Port 
expansion activities are localized to nearshore habitats 
and are expected to result in short-term and temporary 
impacts, if any, on sea turtles. Vessel noise may affect 
sea turtles, but response would likely be short term and 
temporary. The impact on water quality from sediment 
suspension during port expansion activities is short term 
and temporary and would be similar to those described 
under the cable emplacement and maintenance IPF in this 
table.  

Between 1992 and 2012, global shipping traffic 
increased fourfold (Tournadre 2014). The U.S. 
OCS is no exception to this trend, and growth 
is expected to continue as human population 
increases. In addition, the general trend along 
the coastal region from Virginia to Maine is 
that port activity will increase modestly. The 
ability of ports to receive the increase in larger 
ships will require port modifications. Future 
channel-deepening activities are being 
undertaken to accommodate deeper draft 
vessels for the Panama Canal Locks. The 
additional traffic and larger vessels could have 
impacts on water quality through increases in 
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suspended sediments and the potential for 
accidental discharges. The increased sediment 
suspension could be long term depending on 
the vessel traffic increase. However, the 
existing suspended sediment concentrations in 
Nantucket Sound are already 45 to 71 mg/L, 
which is fairly high. Impacts from vessel traffic 
are likely to be masked by the natural 
variability. Certain types of vessel traffic have 
increased recently (e.g., ferry use and cruise 
industry) and may continue to increase in the 
foreseeable future. Additional impacts 
associated with the increased risk of vessel 
strikes could also occur. 

Presence of 
structures 

The Mid-Atlantic region has more than 130 artificial 
reefs. Entanglement or ingestion of lost fishing gear may 
result in long-term and high-intensity impacts, but with 
low exposure due to localized and geographic spacing of 
artificial reefs. Currently, bridge foundations and the 
Block Island Wind Facility may be considered artificial 
reefs and may have higher levels of recreational fishing, 
which increases the chances of sea turtles encountering 
lost fishing gear, resulting in possible ingestions, 
entanglement, injury, or death of individuals (Berreiros 
and Raykov 2014; Gregory 2009; Vegter et al. 2014) if 
present near shore, where these structures are located. 
There are very few, if any, areas in the geographic 
analysis area for sea turtles that would serve to 
concentrate recreational fishing and increase the 
likelihood that sea turtles would encounter lost fishing 
gear. 

The Mid-Atlantic region has more than 130 artificial 
reefs. Hard-bottom (scour control and rock mattresses) 
and vertical structures (bridge foundations and Block 
Inland Wind Facility WTGs) in a soft-bottom habitat can 
create artificial reefs, thus inducing the reef effect 
(Taormina et al. 2018). The reef effect is usually 
considered a beneficial impact, associated with higher 
densities and biomass of fish and decapod crustaceans 
(Taormina et al. 2018), providing a potential increase in 
available forage items and shelter for sea turtles 
compared to the surrounding soft bottoms. 

No ongoing activities in the geographic analysis area for 
sea turtles beyond offshore wind facilities are measurably 
contributing to avoidance/displacement. There may be 
some impacts resulting from the existing Block Island 
Wind Facility, but given that there are only five WTGs, 
no measurable impacts are occurring. 

No ongoing activities in the geographic analysis area for 
sea turtles beyond offshore wind facilities are measurably 
contributing to behavioral disruption related to breeding 
and migration or displacement into higher risk areas. 

The presence of structures associated with non-
offshore wind development in nearshore 
coastal waters has the potential to provide 
habitat for sea turtles, as well as preferred prey 
species. This reef effect has the potential to 
result in long-term and low-intensity beneficial 
impacts. Bridge foundations will continue to 
provide foraging opportunities for sea turtles 
with measurable benefits to some individuals. 

Traffic Current activities contributing to vessel collisions include 
port traffic levels, fairways, traffic separation schemes, 
commercial vessel traffic, recreational and fishing 

Vessel traffic associated with non-offshore 
wind development has the potential to result in 
an increased collision risk. Sea turtles are most 
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Future Non-Offshore Wind 
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activity, and scientific and academic vessel traffic. 
Propeller and collision injuries from boats and ships are 
common in sea turtles. Vessel strike is an increasing 
concern for sea turtles, especially in the southeastern 
United States, where development along the coast is 
likely to result in increased recreational boat traffic. In 
the United States, the percentage of strandings of 
loggerhead sea turtles that were attributed to vessel 
strikes increased from approximately 10 percent in the 
1980s to a record high of 20.5 percent in 2004 (NMFS 
and USFWS 2007). Sea turtles are most susceptible to 
vessel collisions in coastal waters, where they forage 
from May through November. Vessel speed may exceed 
10 knots in such waters, and those vessels traveling at 
greater than 10 knots would pose the greatest threat to sea 
turtles. 

susceptible to vessel collisions in coastal 
waters, where they forage from May through 
November. Vessel speed may exceed 10 knots 
in such waters, and those vessels traveling at 
greater than 10 knots would pose the greatest 
threat to sea turtles. 

µT = microtesla; AC = alternating current; BOEM = Bureau of Ocean Energy Management; dB = decibel; EIS = Environmental 
Impact Statement; EMF = electromagnetic fields; FCC = Federal Communications Commission; G&G = geological and 
geophysical; GHG = greenhouse gas; Hz = hertz; IPF = impact-producing factor; mg/L = milligrams per liter; NMFS = National 
Marine Fisheries Service; OCS = Outer Continental Shelf; PTS = permanent threshold shift; RMS = root mean squared; SPL = 
sound pressure level; TTS = temporary threshold shift; WTG = wind turbine generator 

Table G.1-6: Summary of Activities and the Associated Impact-Producing Factors for Commercial Fisheries 
and For-Hire Recreational Fishing 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Anchoring and gear 
utilization 

Impacts from anchoring occur due to ongoing military, 
survey, commercial, and recreational activities. The 
short-term and localized impact on this resource is the 
presence of a navigational hazard (anchored vessel) to 
fishing vessels. 

Impacts from anchoring may occur on a semi-
regular basis over the next 30 years due to 
offshore military operations, survey activities, 
commercial vessel traffic, and/or recreational 
vessel traffic. Anchoring could pose a temporary 
(hours to days), localized (within hundreds of feet 
of anchored vessel) navigational hazard to fishing 
vessels. 

Cable emplacement 
and maintenance 

Cable emplacement and infrequent cable maintenance 
activities disturb the seafloor, increase suspended 
sediment, and cause temporary displacement of fishing 
vessels. These disturbances would be local and limited 
to the emplacement corridor. In the geographic analysis 
area for this resource, there are six existing power cables 
(BOEM 2019a). 

Future cable emplacement and maintenance, 
perhaps connecting Martha’s Vineyard and/or 
Nantucket to the mainland, would occasionally 
disturb the seafloor and cause temporary 
displacement in fishing vessels and increases in 
suspended sediment resulting in local and short-
term impacts. The FCC has two pending 
submarine telecommunication cable applications 
in the North Atlantic. If the cable routes enter the 
geographic analysis area for this resource, short-
term disruption of fishing activities would be 
expected. 

Climate change Climate change, influenced in part by GHG emissions, 
is expected to continue to contribute to a gradual 
warming of ocean waters, influencing the distributions 
of species important for commercial and for-hire 
recreational fisheries. If the distribution of important 
fish stocks changes, it could affect where commercial 
and for-hire recreational fisheries are located and 
potentially increase the cost of fishing if transiting time 
increases. Continuous CO2 emissions causing ocean 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 
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Future Non-Offshore Wind 
Activities Intensity/Extent 

acidification may contribute to reduced growth, or the 
decline of, invertebrates that have calcareous shells over 
the course of the next 30 years. Over time, this could 
potentially directly affect species that are important for 
commercial and for-hire recreational fisheries or their 
prey species. 

Noise Noise from construction occurs frequently in coastal 
habitats in populated areas in New England and the mid-
Atlantic but infrequently offshore. The intensity and 
extent of noise from construction is difficult to 
generalize, but impacts are local and temporary. 
Infrequent offshore trenching could occur in connection 
with cable installation. These disturbances are 
temporary, local, and extend only a short distance 
beyond the emplacement corridor. Low levels of 
elevated noise from operational WTGs likely have low 
to no impacts on fish and no impacts at a fishery level. 

Noise is also created by operations and maintenance of 
marine minerals extraction, which has minimal and local 
impacts on fish but likely no impacts at a fishery level. 

Ongoing site characterization surveys and scientific 
surveys produce noise around investigation sites. These 
activities can disturb fish and invertebrates in the 
immediate vicinity of the investigation and cause 
temporary behavioral changes. The extent depends on 
equipment used, noise levels, and local acoustic 
conditions. 

Noise from pile driving occurs periodically in nearshore 
areas when ports or marinas, piers, bridges, pilings, and 
seawalls are installed or upgraded. Noise transmitted 
through water and/or the seabed can cause injury and/or 
mortality to finfish and invertebrates in a small area 
around each pile and short-term stress and behavioral 
changes to individuals over a greater area, leading to 
temporary local impacts on commercial fisheries and 
for-hire recreational fishing. The extent depends on pile 
size, hammer energy, and local acoustic conditions. 

Vessel noise is anticipated to continue at levels similar 
to current levels. While vessel noise may have some 
impact on behavior, it is likely limited to brief startle 
and temporary stress responses. Ongoing activities that 
contribute to vessel noise include commercial shipping, 
recreational and fishing vessels, and scientific and 
academic research vessels (EIS Section 3.10, 
Commercial Fisheries and For-Hire Recreational 
Fishing). 

Noise from nearshore construction is expected to 
gradually increase in line with human population 
growth along the coast of the geographic analysis 
area for this resource. Noise from dredging and 
sand and gravel mining could occur. New or 
expanded marine minerals extraction may 
increase noise during operations and maintenance 
over the next 30 years. Impacts from construction, 
operations, and maintenance would likely be 
minimal and local on fish and not seen at a fishery 
level. Periodic trenching would be needed for 
repair or new installation of underground 
infrastructure. These disturbances would be 
temporary, local, and extend only a short distance 
beyond the emplacement corridor. Impacts of 
trenching noise on commercial fish species are 
typically less prominent than the impacts of 
physical disturbance and sediment suspension. 
Therefore, fishery-level impacts are unlikely. 

Site characterization surveys and scientific 
surveys are anticipated to occur infrequently over 
the next 30 years. Site characterization surveys 
typically use sub-bottom profiler technologies that 
generate sound waves similar to common deep-
water echosounders. The intensity and extent of 
the resulting impacts are difficult to generalize but 
are likely local and temporary. 

Planned new barge route and dredging disposal 
sites would generate vessel noise when 
implemented (EIS Section 3.10). 

Port utilization The major ports in the United States are seeing 
increased vessel visits, as vessel size also increases. 
Ports are also going through continual upgrades and 
maintenance, including dredging. Port utilization is 
expected to increase over the next 30 years. 

Ports would need to perform maintenance and 
upgrades to ensure that they can still receive the 
projected future volume of vessels visiting their 
ports and be able to host larger deep draft vessels 
as they continue to increase in size. Port 
utilization is expected to increase over the next 30 
years, with increased activity during construction. 
The ability of ports to receive the increase in 
vessel traffic may require port modifications, such 
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as channel deepening, leading to local impacts on 
fish populations. 

Port expansions could also increase vessel traffic 
and competition for dockside services, which 
could affect fishing vessels.  

Presence of 
structures 

Structures within and near the cumulative lease areas 
that pose potential navigation hazards include the Block 
Island Wind Farm WTGs, buoys, and shoreline 
developments such as docks and ports. An allision 
occurs when a moving vessel strikes a stationary object. 
The stationary object can be a buoy, a port feature, or 
another anchored vessel. Two types of allisions occur: 
drift and powered. A drift allision generally occurs 
when a vessel is powered down due to operator choice 
or power failure. A powered allision generally occurs 
when an operator fails to adequately control their vessel 
movements or is distracted. 

Commercial and recreational fishing gear is periodically 
lost due to entanglement with existing buoys, pilings, 
hard protection, and other structures. The lost gear, 
moved by currents, can disturb habitats and potentially 
harm individuals, creating minimal, localized, short-
term impacts on fish but likely no impacts at a fishery 
level. 

Structures, including tower foundations, scour 
protection around foundations, and various means of 
hard protection atop cables, create uncommon vertical 
relief in a mostly sandy seascape. A large portion is 
homogeneous sandy seascape, but there is some hard 
and/or complex habitat. Structures are periodically 
added, resulting in the conversion of existing soft-
bottom and hard-bottom habitat to the new hard-
structure habitat. Structure-oriented fishes are attracted 
to these locations. These impacts are local and can be 
short term to permanent. Fish aggregation may be 
considered adverse, beneficial, or neither. Commercial 
and for-hire recreational fishing can occur near these 
structures. For-hire recreational fishing is more popular, 
as commercial mobile fishing gear risk snagging on the 
structures. 

Human structures in the marine environment (e.g., 
shipwrecks, artificial reefs, buoys, and oil platforms) 
can attract finfish and invertebrates that approach the 
structures during their migrations. This could slow 
species migrations. However, temperature is expected to 
be a bigger driver of habitat occupation and species 
movement than structure (Fabrizio et al. 2014; Moser 
and Shepherd 2009; Secor et al. 2018). There is no 
evidence to suggest that structures pose a barrier to 
migratory animals. Current structures do not result in 
space use conflicts. 

The existing offshore cable infrastructure supports the 
economy by transmitting electric power and 
communications between mainland and islands. Two 
subsea cables cross the far western portion of OCS-A 

No known planned structures are proposed to be 
located in the geographic analysis area that could 
affect commercial fisheries. Vessel allisions with 
non-offshore wind stationary objects should not 
increase meaningfully without a substantial 
increase in vessel congestion. 

New cables, installed incrementally in the 
geographic analysis area over the next 20 to 
30 years, would likely require hard protection 
atop portions of the route (see cable emplacement 
and maintenance IPF in this table). Any new 
towers, buoys, or piers would also create 
uncommon vertical relief in a mostly flat 
seascape. Structure-oriented species could be 
attracted to these locations. Structure-oriented 
species would benefit (Claisse et al. 2014; Smith 
et al. 2016). This may lead to more and larger 
structure-oriented fish communities and larger 
predators opportunistically feeding on the 
communities, as well as increased private and for-
hire recreational fishing opportunities. Soft 
bottom is the dominant habitat type in the region, 
and species that rely on this habitat would not 
likely experience population-level impacts 
(Greene et al. 2010; Guida et al. 2017). These 
impacts are expected to be local and may be long 
term. 

The infrequent installation of future new 
structures in the marine environment over the next 
30 years may attract finfish and invertebrates that 
approach the structures during their migrations. 
This could slow species migrations. However, 
temperature is expected to be a bigger driver of 
habitat occupation and species movement 
(Fabrizio et al. 2014; Moser and Shepherd 2009; 
Secor et al. 2018). Migratory animals would 
likely be able to proceed from structures 
unimpeded. Therefore, fishery-level impacts are 
not anticipated. 

Planned fishery management actions include 
measures to reduce the risk of interactions 
between fishing gear and the NARW by 60 
percent (McCreary and Brooks 2019). This would 
likely have a significant impact on fishing effort 
in the lobster and Jonah crab (Cancer borealis) 
fisheries in the geographic analysis area for this 
resource. 
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0487. These cables are associated with a larger network 
of subsea cables that make landfall near Charlestown, 
Massachusetts. These cables are near the Block Island 
Wind Farm and cross the Block Island Wind Farm 
export cable. Shoreline developments are ongoing and 
include docks, ports, and other commercial, industrial, 
and residential structures. 

Commercial and recreational regulations for finfish and 
shellfish, implemented and enforced by NOAA 
Fisheries and coastal states, affect how the commercial 
and for-hire recreational fisheries operate. Commercial 
and recreational for-hire fisheries are managed by 
FMPs, which are established to manage fisheries to 
avoid overfishing through catch quotas, special 
management areas, and closed area regulations. These 
can reduce or increase the size of available landings to 
commercial and for-hire recreational fisheries. 

Traffic No substantial changes are anticipated to the vessel 
traffic volumes. The geographic analysis area would 
continue to have numerous ports, and the extensive 
marine traffic related to shipping, fishing, and recreation 
would continue to be important to the region’s 
economy. The region’s substantial marine traffic may 
result in occasional collisions. Vessels need to navigate 
around structures to avoid allisions. When multiple 
vessels need to navigate around a structure, navigation 
is more complex, as the vessels need to avoid both the 
structure and each other. The risk for collisions is 
ongoing but infrequent. 

New vessel traffic in the geographic analysis area 
would consistently be generated by proposed 
barge routes and dredging demolition sites. 
Marine commerce and related industries would 
continue to be important to the regional economy. 

BOEM = Bureau of Ocean Energy Management; CO2 = carbon dioxide; EIS = Environmental Impact Statement; FCC = Federal 
Communications Commission; FMP = Fisheries Management Plan; GHG = greenhouse gas; IPF = impact-producing factor; 
NARW = North Atlantic right whale; NOAA = National Oceanic and Atmospheric Administration; WTG = wind turbine 
generator 

Table G.1-7: Summary of Activities and the Associated Impact-Producing Factors for Cultural Resources 

Associated IPF Ongoing Activities 
Future Non-Offshore Wind Activities 

Intensity/Extent 
Accidental releases Accidental releases of fuel, fluids, hazardous materials, 

trash, and debris occur during vessel use for recreational, 
fisheries, marine transportation, or military purposes, and 
other ongoing activities. Both released fluids and cleanup 
activities that require the removal of contaminated soils 
and/or seafloor sediments can cause impacts on cultural 
resources because resources are impacted by the released 
chemicals, as well as the ensuing cleanup activities. 

Accidental releases of trash and debris occur during 
vessel use for recreational, fisheries, marine 
transportation, or military purposes and other ongoing 
activities. While the released trash and debris can directly 
affect cultural resources, the majority of impacts 
associated with accidental releases occur during cleanup 
activities, especially if soil or sediment removed during 
cleanup affect known and undiscovered archaeological 
resources. In addition, the presence of large amounts of 
trash on shorelines or the ocean surface can impact the 

Gradually increasing vessel traffic over the next 
30 years would increase the risk of accidental 
releases within the geographic analysis area for 
cultural resources, increasing the frequency of 
small releases. Although the majority of 
anticipated accidental releases would be 
minimal, resulting in small-scale impacts on 
cultural resources, a single, large-scale accidental 
release such as an oil spill could have significant 
impacts on marine and coastal cultural resources. 
A large-scale release would require extensive 
cleanup activities to remove contaminated 
materials, resulting in damage to or the complete 
removal of terrestrial and marine cultural 
resources. In addition, the accidentally released 
materials in deep-water settings could settle on 
seafloor cultural resources such as wreck sites, 
accelerating their decomposition and/or covering 
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Intensity/Extent 
cultural value of TCPs for stakeholders. State and federal 
laws prohibiting large releases of trash would limit the 
size of any individual release, and ongoing local, state, 
and federal efforts to clean up trash on beaches and 
waterways would continue to mitigate the impacts of 
small-scale accidental releases of trash. 

them and making them inaccessible/ 
unrecognizable to researchers, resulting in a 
significant loss of historic information. As a 
result, although considered unlikely, a large-scale 
accidental release and associated cleanup could 
result in permanent, geographically extensive, 
and large-scale impacts on cultural resources. 

Future activities with the potential to result in 
accidental releases include construction and 
operations of undersea transmission lines, gas 
pipelines, and other submarine cables (e.g., 
telecommunications). Accidental releases would 
continue at current rates along the Northeast 
Atlantic coast. 

Anchoring and gear 
utilization 

The use of vessel anchoring and gear (i.e., wire ropes, 
cables, chain, and sweep on the seafloor) that disturbs the 
seafloor, such as bottom trawls and anchors, by military, 
recreational, industrial, and commercial vessels can 
affect cultural resources by physically damaging 
maritime archaeological resources such as shipwrecks 
and debris fields. 

Future activities with the potential to result in 
anchoring/gear utilization include construction 
and operations of undersea transmission lines, 
gas pipelines, and other submarine cables (e.g., 
telecommunications); military use; marine 
transportation; fisheries use and management; 
and oil and gas activities. These activities are 
likely to continue to occur at current rates along 
the entire coast of the eastern United States. 

Cable emplacement 
and maintenance 

Current offshore construction activity is limited to subsea 
fiber optic and electrical transmission cables, including 
six existing power cables in the geographic analysis area. 

Activities associated with dredge operations and 
activities could damage marine archaeological resources. 
Ongoing activities identified by BOEM with the potential 
to result in dredging impacts include construction and 
operations of undersea transmission lines, gas pipelines, 
and other submarine cables (e.g., telecommunications); 
tidal energy projects; marine minerals use and ocean-
dredged material disposal; military use; marine 
transportation; fisheries use and management; and oil and 
gas activities. 

Future activities with the potential to result in 
seafloor disturbances similar to offshore impacts 
include construction and operations of undersea 
transmission lines, gas pipelines, and other 
submarine cables (e.g., telecommunications); 
tidal energy projects; marine minerals use and 
ocean-dredged material disposal; military use; 
and oil and gas activities. Such activities could 
cause impacts on submerged archaeological 
resources including shipwrecks and formerly 
subaerially exposed pre-contact Native American 
archaeological sites. 

Dredging activities would gradually increase 
through time as new offshore infrastructure is 
built, such as gas pipelines and electrical lines, 
and as ports and harbors are expanded or 
maintained. 

Climate change Sea level rise and increased storm severity and frequency 
would result in impacts on archaeological, historic 
structural, and TCP resources. Increased storm frequency 
and severity would also result in damage to and/or 
destruction of historic structures. Sea level rise would 
increase erosion-related impacts on archaeological and 
historic structural resources, while sea level rise would 
inundate archaeological, historic structural, and TCP 
resources. 

Altered habitat/ecology and migration patterns related to 
warming seas and sea level rise would impact the ability 
of Native Americans and other communities to use 
maritime TCPs for traditional fishing, shell fishing, and 
fowling activities. 

Sea level rise and storm severity/frequency 
would increase due to the impacts of climate 
change. The rate of change to habitats/ecology, 
migratory animal patterns, and property and 
infrastructure damage would increase as a result 
of climate change. Climate change would 
necessitate increased installation of coastal 
protective measures. 
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Sea level rise and increased storm severity and frequency 
would result in impacts on archaeological, historic 
structural, and TCP resources. Increased storm frequency 
and severity would result in damage to and/or destruction 
of historic structures. Sea level rise would increase 
erosion-related impacts on archaeological and historic 
structural resources, while sea level rise would inundate 
archaeological, historical structure, and TCP resources. 

Installation of protective measures such as barriers and 
sea walls would impact archaeological resources during 
associated ground-disturbing activities. Construction of 
these modern protective structures would alter the 
viewsheds from historic properties and/or TCPs, 
resulting in impacts on the historic and/or cultural 
significance of resources. 

Sea level rise and increased storm severity and frequency 
would result in impacts on archaeological, historical 
structure, and TCP resources. Increased storm frequency 
and severity would result in damage to and/or destruction 
of historic structures. Sea level rise would increase 
erosion-related impacts on archaeological and historic 
structure resources, while sea level rise would inundate 
archaeological, historic structure, and TCP resources. 

Land disturbance Onshore construction activities can impact 
archaeological resources by damaging and/or removing 
resources. 

Future activities that could result in terrestrial 
land disturbance impacts include onshore 
residential, commercial, industrial, and military 
development activities in central Cape Cod, 
particularly those proximate to OECRs and 
interconnection facilities. Onshore construction 
would continue at current rates. 

Lighting Light associated with military, commercial, or 
construction vessel traffic can temporarily affect coastal 
historic structures and TCP resources when the addition 
of intrusive, modern lighting changes the physical 
environment ("setting") of cultural resources. The 
impacts of construction and operations lighting would be 
limited to cultural resources on the southern shores of 
Martha’s Vineyard, Nantucket, and possibly portions of 
Cape Cod, for which a nighttime sky is a contributing 
element to historical integrity. This excludes resources 
that are closed to stakeholders at night, such as historic 
buildings, lighthouses, and battlefields, and resources 
that generate their own nighttime light, such as historic 
districts. Offshore construction activities that require 
increased vessel traffic, construction vessels stationed 
offshore, and construction area lighting for prolonged 
periods can cause more sustained and significant visual 
impacts on coastal historic structure and TCP resources. 

Construction of new structures that introduce new light 
sources into the setting of historic standing structures or 
TCPs can result in impacts, particularly if the historic 
and/or cultural significance of the resource is associated 
with uninterrupted nighttime skies or periods of 
darkness. Any tall structure (e.g., commercial building, 
radio antenna, large satellite dishes) requiring nighttime 

Future activities with the potential to result in 
vessel lighting impacts include construction and 
operations of undersea transmission lines, gas 
pipelines, and other submarine cables (e.g., 
telecommunications); marine minerals use and 
ocean-dredged material disposal; military use; 
marine transportation; fisheries use and 
management; and oil and gas activities. Light 
pollution from vessel traffic would continue at 
the current intensity along the Northeast coast, 
with a slight increase due to population increase 
and development over time. 

Light from onshore structures is expected to 
gradually increase in line with human population 
growth along the coast. This increase is expected 
to be widespread and permanent near the coast 
but minimal offshore. 
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Intensity/Extent 
hazard lighting to prevent aircraft collision can cause 
these types of impacts. 

Port utilization Major ports in the United States are seeing increased 
vessel visits, as vessel size also increases. Ports are also 
going through continual upgrades and maintenance. The 
MCT was upgraded by the Port of New Bedford 
specifically to support the construction of offshore wind 
facilities. Expansion of port facilities can introduce large, 
modern port infrastructure into the viewsheds of nearby 
historic properties, impacting their setting and historical 
significance. 

Future activities with the potential to result in 
port expansion impacts include construction and 
operation of undersea transmission lines, gas 
pipelines, and other submarine cables (e.g., 
telecommunications); tidal energy projects; 
marine minerals use and ocean-dredged material 
disposal; military use; marine transportation; 
fisheries use and management; and oil and gas 
activities. Port expansion would continue at 
current levels, which reflect efforts to capture 
business associated with the offshore wind 
industry (irrespective of specific projects). 

Presence of 
structures 

The only existing offshore structures within the viewshed 
of the geographic analysis area are minor features such as 
buoys. 

Non-offshore wind structures that could be 
viewed would be limited to meteorological 
towers. Marine activity would also occur within 
the marine viewshed of the geographic analysis 
area. 

BOEM = Bureau of Ocean Energy Management; IPF = impact-producing factor; MCT = Marine Commerce Terminal; OECR = 
onshore export cable route; TCP = traditional cultural property 

Table G.1-8: Summary of Activities and the Associated Impact-Producing Factors for Demographics, 
Employment, and Economics 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Cable emplacement 
and maintenance 

Infrequent cable maintenance activities disturb the 
seafloor and cause temporary increases in suspended 
sediment; these disturbances would be local and limited 
to emplacement corridors. In the geographic analysis 
area for demographics, employment, and economics, 
there are six existing power cables. 

The FCC has two pending submarine 
telecommunication cable applications in the 
North Atlantic. Future new cables, perhaps 
including those connecting Martha’s Vineyard 
and/or Nantucket to the mainland, would disturb 
the seafloor and cause temporary increases in 
suspended sediment resulting in infrequent, 
localized, short-term impacts over the next 30 
years. 

Climate change Climate models predict climate change if current trends 
continue. Climate change has implications for 
demographics and economic health of coastal 
communities, due in part to the costs of resultant 
damage to property and infrastructure, fisheries and 
other natural resources, increased disease frequency, 
and sedimentation, among other factors. 

In 2018, Massachusetts energy production totaled 
125.2 trillion Btu, of which 72.4 trillion Btu were from 
renewable sources, including geothermal, 
hydroelectric, wind, solar, and biomass (U.S. Energy 
Information Administration 2019). 

Onshore projects that reduce air emissions could 
contribute to the effort to limit climate change. 
Onshore solar and wind energy projects, 
although producing less energy than potential 
offshore wind developments, would also provide 
incremental reductions. 

Ongoing development of onshore solar and wind 
energy would provide diversified, small-scale 
energy generation. State and regional energy 
markets would require additional peaker plants 
and energy storage to meet the electricity needs 
when utility scale renewables are not producing. 

Land disturbance Onshore development activities support local 
population growth, employment, and economies. 
Disturbances can cause temporary, localized traffic 
delays and restricted access to adjacent properties. The 

Onshore development projects would be ongoing 
in accordance with local government land use 
plans and regulations. 
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rate of onshore land disturbance is expected to continue 
at or near current rates. 

Lighting Offshore buoys and towers emit low-intensity light, 
while onshore structures, including houses and ports, 
emit substantially more light on an ongoing basis. 

Ocean vessels have an array of lights including 
navigational lights and deck lights. 

Light from onshore structures is expected to 
gradually increase in line with human population 
growth along the coast. This increase is expected 
to be widespread and permanent near the coast 
but minimal offshore. 

Anticipated modest growth in vessel traffic 
would result in some growth in the nighttime 
traffic of vessels with lighting. 

Noise Noise from pile driving occurs periodically in 
nearshore areas when piers, bridges, pilings, and 
seawalls are installed or upgraded. These disturbances 
are temporary, local, and extend only a short distance 
beyond the work area. 

Infrequent trenching for pipeline and cable-laying 
activities emit noise. These disturbances are temporary, 
local, and extend only a short distance beyond the 
emplacement corridor. Impacts of trenching noise are 
typically less prominent than the impacts of the 
physical disturbance and sediment suspension. 

Vessel noise occurs offshore and more frequently near 
ports and docks. Ongoing activities that contribute to 
vessel noise include commercial shipping, recreational 
and fishing vessels, and scientific and academic 
research vessels. Vessel noise is anticipated to continue 
at or near current levels. 

Periodic trenching would be needed over the next 
30 years for repair or installation of underground 
infrastructure. 

Planned new barge route and dredging disposal 
sites would generate vessel noise when 
implemented. The number and location of such 
routes are uncertain. 

Port utilization The major ports in the United States are seeing 
increased vessel visits, as vessel size also increases. 
Ports are also going through continual upgrades and 
maintenance. The MCT at the Port of New Bedford, 
among other ports in the geographic analysis area, was 
upgraded by the port specifically to support the 
construction of offshore wind energy facilities. As 
ports expand, maintenance dredging of shipping 
channels is expected to increase. 

Ports would need to perform maintenance and 
upgrade facilities over the next 30 years to 
ensure that they can still receive the projected 
future volume of vessels visiting their ports and 
are able to host larger deep draft vessels as they 
continue to increase in size. 

Presence of 
structures 

An allision occurs when a moving vessel strikes a 
stationary object. The stationary object can be a buoy, a 
port feature, or another anchored vessel. The likelihood 
of allisions is expected to continue at or near current 
levels. 

Commercial and recreational fishing gear is 
periodically lost due to entanglement with existing 
buoys, pilings, hard protection, and other structures. 
Such loss and damage are costs for gear owners and are 
expected to continue at or near current levels. 

Structures, including tower foundations, scour 
protection around foundations, and various means of 
hard protection atop cables, create uncommon relief in 
a mostly flat seascape. Structure-oriented fishes are 
attracted to these locations, which may be known as 
FADs. Recreational and commercial fishing can occur 

Vessel allisions with non-offshore wind 
stationary objects should not increase 
meaningfully without a substantial increase in 
vessel congestion. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

near the FADs, although recreational fishing is more 
popular because commercial mobile fishing gear is 
more likely to snag on FADs. 

Vessels need to navigate around structures to avoid 
allisions, especially in nearshore areas. This navigation 
becomes more complex when multiple vessels must 
navigate around a structure, as vessels need to avoid 
both the structure and each other. Current structures do 
not result in space use conflicts. 

No existing offshore structures are within the viewshed 
of the SWDA except buoys. 

The existing offshore cable infrastructure supports the 
economy by transmitting electric power and 
communications between mainland and islands. 
Additional communication cables run between the U.S. 
East Coast and European countries along the eastern 
Atlantic. 

Traffic Ports and marine traffic related to shipping, fishing, 
and recreation in the geographic analysis area are 
important to the region’s economy. No substantial 
changes are anticipated to existing vessel traffic 
volumes. 

The region’s substantial marine traffic may result in 
occasional vessel collisions, which would result in 
costs to the vessels involved. The likelihood of 
collisions is expected to continue at or near current 
rates. 

New vessel traffic near the geographic analysis 
area would be generated by proposed barge 
routes and dredging demolition sites over the 
next 30 years. Marine commerce and related 
industries would continue to be important to the 
geographic analysis area economy. No 
substantial changes anticipated. 

Btu = British thermal unit; FAD = fish aggregating device; FCC = Federal Communications Commission; IPF = impact-
producing factor; MCT = Marine Commerce Terminal; SWDA = Southern Wind Development Area 

Table G.1-9: Summary of Activities and the Associated Impact-Producing Factors for Environmental Justice 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Air emissions Ongoing population growth and new development 
within the geographic analysis area is likely to increase 
traffic with resulting increase in emissions from motor 
vehicles. Some new industrial development may result 
in emissions-producing uses. At the same time, many 
industrial waterfront areas near environmental justice 
communities are losing industrial uses and converting to 
more commercial or residential uses. 

New development may include emissions-
producing industry and new development that 
would increase emissions from motor vehicles. 
Some historically industrial waterfront locations 
will continue to lose industrial uses, with no 
new industrial development to replace it. Cities 
such as New Bedford are promoting start-up 
space and commercial uses to re-use industrial 
space. 

Cable emplacement 
and maintenance 

Infrequent cable maintenance activities disturb the 
seafloor and cause temporary increases in suspended 
sediment; these disturbances would be local and limited 
to emplacement corridors. Six existing power cables are 
in the geographic analysis area. Refer to EIS Appendix 
A, Required Environmental Permits and Consultations, 
for details. 

The FCC has two pending submarine 
telecommunication cable applications in the 
North Atlantic. Future new cables, perhaps 
including those connecting Martha’s Vineyard 
and/or Nantucket to the mainland, would disturb 
the seafloor and cause temporary increases in 
suspended sediment, resulting in infrequent, 
localized, short-term impacts over the next 
30 years. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Land disturbance Potential erosion and sedimentation from development 
and construction is controlled by local and state 
development regulations. 

Onshore development supports local population growth, 
employment, and economics. 

Onshore development would result in changes in land 
use in accordance with local government land use plans 
and regulations. 

New development activities would be subject to 
erosion and sedimentation regulations. 

Onshore development would continue in 
accordance with local government land use 
plans and regulations. 

Development of onshore solar and wind energy 
would provide diversified, small-scale energy 
generation. 

Lighting Offshore buoys and towers emit low-intensity light, 
while onshore structures, including houses and ports, 
emit substantially more light on an ongoing basis. 

Light from onshore structures is expected to 
gradually increase in line with human 
population growth along the coast. This increase 
is expected to be widespread and permanent 
near the coast but minimal offshore. 

Noise Offshore operations and maintenance of existing wind 
energy projects generates negligible amounts of noise. 

Noise from pile driving occurs periodically in nearshore 
areas when piers, bridges, pilings, and seawalls are 
installed or upgraded. These disturbances are temporary, 
local, and extend only a short distance beyond the work 
area. 

Infrequent trenching for pipeline and cable-laying 
activities emits noise. These disturbances are temporary, 
local, and extend only a short distance beyond the 
emplacement corridor. Impacts of trenching noise are 
typically less prominent than the impacts of the physical 
disturbance and sediment suspension. 

Vessel noise occurs offshore and more frequently near 
ports and docks. Ongoing activities that contribute to 
vessel noise include commercial shipping, recreational 
and fishing vessels, and scientific and academic research 
vessels. Vessel noise is anticipated to continue at or near 
current levels. 

Periodic trenching would be needed over the 
next 30 years for repair or installation of 
underground infrastructure. 

Planned new barge route and dredging disposal 
sites would generate vessel noise when 
implemented. The number and location of such 
routes are uncertain. 

Port utilization The major ports in the United States are seeing 
increased vessel visits, as vessel size also increases. 
Ports are also going through continual upgrades and 
maintenance. The MCT at the Port of New Bedford is a 
completed facility developed by the port specifically to 
support the construction of offshore wind facilities. 

Ports would need to perform maintenance and 
upgrade facilities to ensure that they can still 
receive the projected future volume of vessels 
visiting their ports and are able to host larger 
deep draft vessels as they continue to increase in 
size. 

Presence of 
structures 

Commercial and recreational fishing gear is periodically 
lost due to entanglement with existing buoys, pilings, 
hard protection, and other structures. Such loss and 
damage are costs for gear owners and are expected to 
continue at or near current levels. 

Vessels need to navigate around structures to avoid 
collisions, especially in nearshore areas. This navigation 
becomes more complex when multiple vessels must 
navigate around a structure, as vessels need to avoid 
both the structure and each other. 

Current structures do not result in space use conflicts. 
There are no existing offshore structures within the 
viewshed of the SWDA except buoys. 

Vessel traffic is generally not expected to 
meaningfully increase over the next 30 years. 
The presence of navigation hazards is expected 
to continue at or near current levels. 

Existing cable operations and maintenance 
activities would continue within and offshore 
from the geographic analysis area. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Two subsea cables cross the far western portion of 
OCS-A 0487. These cables are associated with a larger 
network of subsea cables south of the lease areas and 
make landfall near Charlestown, Massachusetts. These 
cables are located near the Block Island Wind Farm and 
cross the Block Island Wind Farm export cable. 

Traffic Ports and marine traffic related to shipping, fishing, and 
recreation in the geographic analysis area are important 
to the region’s economy. No substantial changes are 
anticipated to existing vessel traffic volumes. 

New vessel traffic near the geographic analysis 
area would be generated by proposed barge 
routes and dredging demolition sites over the 
next 30 years. Marine commerce and related 
industries would continue to be important to the 
geographic analysis area employment. 

EIS = Environmental Impact Statement; FCC = Federal Communications Commission; IPF = impact-producing factor; MCT = 
Marine Commerce Terminal; SWDA = Southern Wind Development Area 

Table G.1-10: Summary of Activities and the Associated Impact-Producing Factors for Navigation and Vessel 
Traffic 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Anchoring and gear 
utilization 

Larger commercial vessels (specifically tankers) 
sometimes anchor outside major ports to transfer their 
cargo to smaller vessels for transport into port, an 
operation known as lightering. These anchors have 
deeper ground penetration and are under higher stresses. 
Smaller vessels (commercial fishing or recreational 
vessels) would anchor for fishing and other recreational 
activities. These activities cause temporary to short-term 
impacts on navigation and vessel traffic in the immediate 
anchorage area. All vessels may anchor if they lose 
power to prevent them from drifting and creating 
navigational hazards for other vessels or for drifting into 
structures. 

Lightering and anchoring operations are 
expected to continue at or near current levels, 
with the expectation of moderate increase 
commensurate with any increase in tankers 
visiting ports. Deep draft visits to major ports 
are also expected to increase, expanding the 
potential for an individual vessel to lose power 
and need to anchor, creating navigational 
hazards for other vessels or for drifting into 
structures. Recreational activity and commercial 
fishing activity would likely stay the same 
related to anchoring. 

Cable emplacement 
and maintenance 

Within the geographic analysis area for navigation and 
vessel traffic, existing cables may require access for 
maintenance activities. Infrequent cable maintenance 
activities may cause temporary increases in vessel traffic 
and navigational complexity. Six existing power cables 
are currently in the geographic analysis area for 
navigation and vessel traffic.  

The FCC has two pending submarine 
telecommunication cable applications in the 
North Atlantic. Future new cables, perhaps 
including those connecting Martha's Vineyard 
and/or Nantucket to the mainland, would cause 
temporary increases in vessel traffic during 
construction or operations, resulting in 
infrequent, localized, short-term impacts over 
the next 30 years. Care would need to be taken 
by vessels that are crossing the cable routes 
during these activities. 

Port utilization The major ports in the United States are seeing increased 
vessel visits, as vessel size also increases. Ports are also 
going through continual upgrades and maintenance. 
Impacts from these activities would be short term and 
could include congestion in ports, delays, and changes in 
port usage by some fishing or recreational vessel 
operators. 

Ports would need to perform maintenance and 
perform upgrades to ensure that they can still 
receive the projected future volume of vessels 
visiting their ports and are able to host larger 
deep draft vessels as they continue to increase in 
size. Impacts would be short term and could 
include congestion in ports, delays, and changes 
in port usage by some fishing or recreational 
vessel operators. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Presence of 
structures 

An allision occurs when a moving vessel strikes a 
stationary object. The stationary object can be a buoy, a 
port feature, or another anchored vessel. There are two 
types of allisions that occur: drift and powered. A drift 
allision generally occurs when a vessel is powered down 
due to operator choice or power failure. A powered 
allision generally occurs when an operator fails to 
adequately control their vessel movements or is 
distracted. 

Items in the water, such as ghost fishing gear, buoys, and 
energy platform foundations, can create an artificial reef 
effect, aggregating fish. Recreational and commercial 
fishing can occur near the artificial reefs. Recreational 
fishing is more popular than commercial near artificial 
reefs as commercial mobile fishing gear can risk 
snagging on the artificial reef structure. 

Equipment in the ocean can create a substrate for 
mollusks to attach to, and fish eggs to settle nearby. This 
can create a reef-like habitat and benefit structure-
oriented species on a constant basis. 

Noise-producing activities, such as pile driving and 
vessel traffic, may interfere and affect marine mammals 
during foraging, orientation, migration, response to 
predators, social interactions, or other activities. Marine 
mammals may also be sensitive to changes in magnetic 
field levels. The presence of structures and operation 
noise could cause mammals to avoid areas. 

Vessels need to navigate around structures to avoid 
allisions. When multiple vessels need to navigate around 
a structure, navigation is made more complex, as the 
vessels need to avoid both the structure and each other. 

Currently, the offshore area is occupied by marine trade, 
stationary and mobile fishing, and survey activities. 
Some deep draft and tug/towing vessels transit between 
the Narragansett/Buzzards Bay traffic separation scheme 
precautionary area and points north/east by way of the 
Nantucket-Ambrose Fairway and can cross through the 
southern portion of the RI/MA Lease Areas, particularly 
through OCS-A 0500 and 0501. 

Absent other information, and because total 
vessel transits in the area have remained 
relatively stable since 2010, BOEM does not 
anticipate vessel traffic to greatly increase over 
the next 30 years. Vessel allisions with non-
offshore wind stationary objects should not 
increase meaningfully without a substantial 
increase in vessel congestion. 

Fishing near artificial reefs is not expected to 
change meaningfully over the next 30 years. 

Absent other information, and because total 
vessel transits in the area have remained 
relatively stable since 2010, BOEM does not 
anticipate vessel traffic to greatly increase over 
the next 30 years. Even with increased port visits 
by deep draft vessels, this is still a relatively 
small adjustment when considering the whole of 
New England vessel traffic. The presence of 
navigation hazards is expected to continue at or 
near current levels. 

Traffic Current vessel traffic includes commercial and other 
activity concentrated in designated navigation corridors, 
as well as commercial and recreational fishing activity, 
USCG maritime SAR, military vessel activity, and 
scientific and academic vessel traffic.  

The likelihood of collisions, allisions, and other incidents 
is expected to continue at or near current rates. No 
substantial changes are anticipated to existing air and 
vessel traffic volumes. 

New vessel traffic, along with collisions, 
allisions, and other incidents in the geographic 
analysis area would be generated by increased 
overall commercial, SAR, and other vessel 
activity, as well as proposed barge routes and 
dredging demolition sites over the next 30 years.  

BOEM = Bureau of Ocean Energy Management; FCC = Federal Communications Commission; IPF = impact-producing factor; 
RI/MA Lease Areas = Rhode Island and Massachusetts Lease Areas; SAR = search and rescue; USCG = U.S. Coast Guard 
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Table G.1-11: Summary of Activities and the Associated Impact-Producing Factors for Other Uses 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind Activities 

Intensity/Extent 
Presence of 
structures 

Existing stationary facilities within the geographic 
analysis area that present navigational hazards, 
including allision risks, include the five WTGs in the 
Block Island Wind Farm, onshore wind turbines, 
communication towers, dock facilities, and other 
onshore and offshore commercial, industrial, and 
residential structures. The Block Island Wind Farm 
WTGs also support fish aggregation. 

Eight existing submarine cables are in the geographic 
analysis area, including submarine power cables 
between the mainland and Nantucket and Martha’s 
Vineyard, as well as two cables that cross the far 
western side of OCS-A 0487. 

Onshore, development activities are anticipated 
to continue with additional proposed 
communications towers and onshore commercial, 
industrial, and residential developments. 

Submarine cables would remain in current 
locations with infrequent maintenance continuing 
along those cable routes for the foreseeable 
future. 

Traffic Existing air traffic include commercial aviation, general 
aviation, USCG SAR activity, military training, and 
aircraft used for scientific and academic surveys in 
marine environments. 

Current vessel traffic includes commercial and other 
activity concentrated in designated navigation corridors, 
as well as commercial and recreational fishing activity, 
USCG maritime SAR, military vessel activity, and 
scientific and academic vessel traffic.  

The likelihood of collisions, allisions, and other 
incidents is expected to continue at or near current rates. 
No substantial changes are anticipated to existing air 
and vessel traffic volumes. 

New vessel traffic in the geographic analysis area 
would be generated by increased overall 
commercial and other vessel activity, as well as 
proposed barge routes and dredging demolition 
sites over the next 30 years. Marine commerce 
and related industries would continue to be 
important to the geographic analysis area 
economy. No substantial changes anticipated. 

IPF = impact-producing factor; SAR = search and rescue; USCG = U.S. Coast Guard; WTG = wind turbine generator  

Table G.1-12: Summary of Activities and the Associated Impact-Producing Factors for Recreation and 
Tourism 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Anchoring and gear 
utilization 

Anchoring occurs due to ongoing military, survey, 
commercial, and recreational activities. 

Impacts from anchoring would continue and may 
increase due to offshore military operations, 
survey activities, commercial vessel traffic, 
and/or recreational vessel traffic. Modest growth 
in vessel traffic could increase the temporary and 
localized impacts of navigational hazards, 
increased turbidity levels, and potential for direct 
contact causing mortality of benthic resources. 

Cable emplacement 
and maintenance 

Infrequent cable maintenance activities disturb the 
seafloor and cause temporary increases in suspended 
sediment; these disturbances would be local and limited 
to emplacement corridors. In the geographic analysis 
area for recreation and tourism, there are six existing 
power cables. 

Cable maintenance or replacement of existing 
cables in the geographic analysis area would 
occur infrequently and generate short-term 
disturbances. 

Lighting Ocean vessels have an array of lights including 
navigational lights and deck lights. 

Anticipated modest growth in vessel traffic 
would result in some growth in the nighttime 
traffic of vessels with lighting. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Offshore buoys and towers emit low-intensity light. 
Onshore structures, including houses and ports, emit 
substantially more light on an ongoing basis. 

Light from onshore structures is expected to 
gradually increase in line with human population 
growth along the coast. This increase is expected 
to be widespread and permanent near the coast 
but minimal offshore. 

Noise The Block Island Wind Farm is the only operating 
facility that could generate operational noise within the 
geographic analysis area for recreation and tourism. 

Noise from pile driving occurs periodically in nearshore 
areas when piers, bridges, pilings, and seawalls are 
installed or upgraded. These disturbances are temporary, 
local, and extend only a short distance beyond the work 
area. 

Offshore trenching occurs periodically in connection 
with cable installation or sand and gravel mining. 

Vessel noise occurs offshore and more frequently near 
ports and docks. Ongoing activities that contribute to 
vessel noise include commercial shipping, recreational 
and fishing vessels, and scientific and academic research 
vessels. Vessel noise is anticipated to continue at or near 
current levels. 

Planned new barge routes and dredging disposal 
sites would generate vessel noise when 
implemented. The number and location of such 
routes are uncertain. 

Port utilization The major ports in the United States are seeing 
increased vessel visits, as vessel size also increases. 
Ports are also going through continual upgrades and 
maintenance. Several ports (e.g., the MCT at the Port of 
New Bedford and the Port of Bridgeport) have been or 
are being upgraded specifically to support the 
construction of offshore wind energy facilities. 

Nearly all ports and harbors in the geographic analysis 
area for recreation and tourism require periodic 
maintenance dredging. 

Ports would need to perform maintenance and 
upgrade facilities over the next 30 years to 
ensure that they can still receive the projected 
future volume of vessels visiting their ports and 
are able to host larger deep draft vessels as they 
continue to increase in size. 

Ongoing maintenance and dredging of harbors 
on Martha’s Vineyard, Nantucket, and Cape Cod 
will continue as needed. No specific projects are 
known. 

Presence of 
structures 

The likelihood of allisions is expected to continue at or 
near current levels. Commercial and recreational fishing 
gear is periodically lost due to entanglement with 
existing buoys, pilings, hard protection, and other 
structures. 

Structures, including tower foundations, scour 
protection around foundations, and various means of 
hard protection atop cables, create uncommon relief in a 
mostly flat seascape. Structure-oriented fishes and other 
species are attracted to these locations. Recreational and 
commercial fishing can occur near these aggregation 
locations, although recreational fishing is more popular, 
as commercial mobile fishing gear is more likely to snag 
on structures. 

Vessels need to navigate around structures to avoid 
allisions, especially in nearshore areas. This navigation 
becomes more complex when multiple vessels must 
navigate around a structure, as vessels need to avoid 
both the structure and each other. Current structures do 
not result in space use conflicts. 

Vessel allisions with non-offshore wind 
stationary objects should not increase 
meaningfully without a substantial increase in 
vessel congestion. 

Vessel traffic, overall, is not expected to 
meaningfully increase over the next 30 years. 
The presence of navigation hazards is expected 
to continue at or near current levels. 

Non-offshore wind structures that could be 
viewed in conjunction with the offshore 
components of the proposed Project would be 
limited to meteorological towers. Marine activity 
would also occur within the marine viewshed. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

The only existing offshore structures within the 
viewshed of the proposed Project are minor features 
such as buoys. 

Traffic Ports and marine traffic related to shipping, fishing, and 
recreation in the geographic analysis area are important 
to the region’s economy. No substantial changes are 
anticipated to existing vessel traffic volumes. 

The region’s substantial marine traffic may result in 
occasional vessel collisions, which would result in costs 
to the vessels involved. The likelihood of collisions is 
expected to continue at or near current rates. 

New vessel traffic near the geographic analysis 
area would be generated by proposed barge 
routes and dredging demolition sites over the 
next 30 years. Marine commerce and related 
industries would continue to be important to the 
geographic analysis area economy. 

An increased risk of collisions is not anticipated 
from future activities. 

IPF = impact-producing factor; MCT = Marine Commerce Terminal 

Table G.1-13: Summary of Activities and the Associated Impact-Producing Factors for Scenic and Visual 
Resources 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind 
Activities Intensity/Extent 

Cable emplacement 
and maintenance 

Infrequent cable maintenance activities generate vessel 
traffic that may be visible to observers on shore and at 
sea. 

Cable maintenance or replacement of existing 
cables in the geographic analysis area would 
occur infrequently. 

Lighting Ocean vessels have an array of lights including 
navigational lights and deck lights that may be visible 
from locations on land and at sea. The maximum 
theoretical distance at which lights near the surface may 
be visible is approximately 48 miles, reflecting 
curvature of the earth and the coefficient of refraction 
(COP Appendix III-H.a; Epsilon 2022). Actual viewing 
distances are typically significantly shorter, due to the 
presence of obstructions (i.e., topography, vegetation, 
structures, and waves), as well as weather and 
atmospheric conditions that restrict visibility (i.e., fog, 
haze, sea spray, clouds, precipitation, and sun angle and 
intensity). 

Offshore buoys and towers include vessel navigation 
safety lighting and may include aviation hazard lighting. 
Onshore structures, including houses and ports, emit 
substantially more light on an ongoing basis.  

The anticipated modest growth in regional vessel 
traffic would marginally increase the number of 
vessels operating at night with lighting. 

Light from onshore structures is expected to 
gradually increase in line with human population 
growth along the coast. This increase is expected 
to be widespread and permanent near the coast 
but minimal offshore. The number of offshore 
structures other than those from offshore wind 
projects is expected to remain relatively constant. 

Presence of 
structures 

The only existing offshore structures within the 
viewshed of the proposed Project are minor features 
such as buoys. 

Non-offshore wind structures that could be 
viewed in conjunction with the offshore 
components of the proposed Project would be 
limited to meteorological towers and buoys. The 
number of these offshore structures is expected 
to remain relatively constant. 

Traffic Vessel traffic related to shipping, fishing, and recreation 
are common, constant elements of seaward views.  

Vessel traffic not associated with offshore wind 
is expected to increase along with increases in 
coastal population and marine-related economic 
activity.  

COP = Construction and Operations Plan; IPF = impact-producing factor 
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Table G.1-14: Summary of Activities and the Associated Impact-Producing Factors for Air Quality 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

Accidental releases Accidental releases of air toxics HAPs are due to 
potential chemical spills. Ongoing releases occur in low 
frequencies. These may lead to short-term periods of 
toxic pollutant emissions through surface evaporation. 
The DOE reports that 31,000 barrels of petroleum are 
spilled into U.S. waters from vessels and pipelines in a 
typical year. Globally, approximately 43.8 million 
barrels of oil were lost as a result of tanker incidents 
from 1970 to 2021, although this includes only 175,000 
barrels from 2010 to 2021, indicative of significant 
reductions in spills over time (ITOPF 2022). 

Accidental releases of air toxics or HAPs would 
be due to potential chemical spills. Gradually 
increasing vessel traffic over the next 30 years 
would increase the risk of accidental releases. 
These may lead to short-term periods of toxic 
pollutant emissions through evaporation. Air 
quality impacts would be short term and limited 
to the local area at and around the accidental 
release location. 

Air emissions Air emissions originate from combustion engines and 
electric power generated by burning fuel. These 
activities are regulated under the CAA to meet set 
standards. Air quality has improved over the last 
30 years; however, some areas in the Northeast have 
experienced a recent decline in air quality. Some areas 
of the Atlantic coast remain in nonattainment for ozone, 
primarily from power generation. Many of these states 
(including Massachusetts and Connecticut, among 
others) have committed to clean energy goals to 
improve air quality and address climate change and have 
specifically included wind and solar energy generation 
as part of these goals. Primary processes and activities 
that can affect the air quality impacts are expansions and 
modifications to existing fossil-fuel power plants, 
onshore and offshore activities involving renewable 
energy facilities, and various construction activities. 

The largest air quality impacts over the next 30 
years would occur during the construction stage 
of any project; however, project construction 
would be required to comply with the CAA. 
During the construction and decommissioning 
stages, emissions above de minimis thresholds 
would require offsets and mitigation. Primary 
emission sources include increased commercial 
vehicular traffic, air traffic, public vehicular 
traffic, and combustion emissions from 
construction equipment and fugitive emissions 
from construction-generated dust. As wind, solar, 
and other non-fossil fuel energy projects come 
online, power generation emissions overall 
would decline and the industry as a whole would 
have a net benefit on air quality. 

Activities associated with operations and 
maintenance of onshore wind, solar, and other 
non-fossil fuel projects would have a 
proportionally minimal contribution to emissions 
compared to the construction and 
decommissioning activities over the next 30 
years. Emissions would largely be due to 
commercial vehicular traffic and operation of 
emergency diesel generators. Such activity 
would result in short-term, intermittent, and 
widely dispersed emissions and minimal air 
quality impacts. 

Many Atlantic states (including Massachusetts 
and Connecticut, among others) have committed 
to clean energy goals, and have committed to 
wind, solar, and other non-fossil fuel sources to 
achieve these goals. 

In the absence of future offshore wind projects, 
power generation from non-fossil fuel sources 
would likely result in decreased air quality 
impacts regionally due to the avoidance or 
replacement of emissions from natural gas-, 
coal-, or oil-fired plants. Remaining fossil fuel 
facilities would likely have larger and continuous 
emissions and result in greater regional scale 
impacts on air quality. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

Climate change Activities that consume fossil fuels (such as 
construction, operations, and decommissioning of power 
generation and manufacturing facilities, as well as 
residential and commercial development) would 
produce GHG emissions (nearly all CO2) that can 
contribute to climate change. CO2 is relatively stable in 
the atmosphere and generally mixed uniformly 
throughout the troposphere and stratosphere. As a result, 
the impact of GHG emissions does not depend upon the 
source location. Increasing energy production from 
clean energy projects (reflecting state and national 
commitments) would likely decrease GHG emissions by 
replacing energy from fossil fuels. 

Development of future onshore wind, solar, and 
other non-fossil fuel projects marginally increase 
GHG emissions over the next 30 years. 
However, these contributions would be minimal 
compared to aggregate global emissions. The 
impact on climate change from these activities 
would be negligible. 

As more clean energy projects come online, 
some reduction in GHG emissions would occur. 
Overall, it is anticipated that there would be no 
collective adverse impact on global warming as a 
from onshore clean energy project activities. 

CAA = Clean Air Act; CO2 = carbon dioxide; DOE = U.S. Department of Energy; GHG = greenhouse gas; HAP = hazardous air 
pollutant; IPF = impact-producing factor 

Table G.1-15: Summary of Activities and the Associated Impact-Producing Factors for Water Quality 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

Accidental releases Accidental releases of fuels and fluids occur during 
vessel usage for dredged material ocean disposal, 
fisheries use, marine transportation, military use, survey 
activities, and submarine cable-, lines-, and 
pipeline-laying activities. According to the DOE, 
31,000 barrels of petroleum are spilled into U.S. waters 
from vessels and pipelines in a typical year. Globally, 
approximately 43.8 million barrels of oil were lost as a 
result of tanker incidents from 1970 to 2021, although 
this includes only 175,000 barrels from 2010 to 2021, 
indicative of significant reductions in spills over time 
(ITOPF 2022).  

Trash and debris may be accidentally discharged 
through fisheries use; dredged material ocean disposal; 
marine minerals extraction; marine transportation; 
navigation and traffic; survey activities; and cables, 
lines, and pipeline laying. Accidental releases of trash 
and debris are expected to be low-probability events. 
BOEM assumes operator compliance with federal and 
international requirements for management of shipboard 
trash; such events also have a limited spatial impact. 

Future accidental releases of fuels and fluids 
from offshore vessel usage, spills, and 
consumption would likely continue on a similar 
trend. Impacts are unlikely to affect water 
quality. 

As population and vessel traffic increase 
gradually over the next 30 years, accidental 
release of trash and debris may increase. 
However, there does not appear to be evidence 
that the volumes and extents anticipated would 
affect water quality. 

Anchoring and gear 
utilization  

Impacts from anchoring occur due to ongoing military 
use and survey, commercial, and recreational activities. 

Impacts from anchoring may occur semi-
regularly over the next 30 years due to offshore 
military operations or survey activities. These 
impacts would include increased seabed 
disturbance, resulting in increased turbidity 
levels. All impacts would be localized, short 
term, and temporary. 

Cable emplacement 
and maintenance 

Suspended sediment concentrations between 45 and 71 
mg/L can occur in Nantucket Sound under natural tidal 
conditions and increase during storms, trawling, and 
vessel propulsion. Survey activities and cable- and 
pipeline-laying activities disturb bottom sediments and 
cause temporary increases in suspended sediment; these 

Suspension of sediments may continue to occur 
infrequently over the next 30 years due to survey 
activities, as well as submarine cable-, lines-, and 
pipeline-laying activities. Future new cables, 
perhaps connecting Martha’s Vineyard and/or 
Nantucket to the mainland, would occasionally 
disturb the seafloor and cause short-term 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

disturbances would be short term, and either be limited 
to the emplacement corridor or localized. 

increases in turbidity and minor alterations in 
localized currents, resulting in local short-term 
impacts. The FCC has two pending submarine 
telecommunication cable applications in the 
North Atlantic. If the cable routes enter the water 
quality geographic analysis area, short-term 
disturbance in the form of increased suspended 
sediment and turbidity would be expected. 

Discharges/intakes Discharges affect water quality by introducing nutrients, 
chemicals, and sediments to the water. There are 
regulatory requirements related to prevention and 
control of discharges, the prevention and control of 
accidental spills, and the prevention and control of 
nonindigenous species. 

Increased coastal development on Cape Cod is 
causing increased nutrient pollution in 
communities, approximately 80 percent of which 
is due to groundwater contamination by septic 
systems. In addition, ocean disposal activity in 
the North and Mid-Atlantic is expected to 
gradually decrease or remain stable. Impacts of 
ocean disposal on water quality would be 
minimized because the USEPA established 
dredge spoil criteria and regulates the disposal 
permits issued by the USACE. 

The impact on water quality from sediment 
suspension during future activities would be 
short term and localized. 

Land disturbance Ground-disturbing activities may lead to unvegetated or 
otherwise unstable soils. Precipitation events could 
potentially mobilize the soils into nearby surface waters, 
leading to potential erosion and sedimentation impacts 
and subsequent increased turbidity. 

Onshore construction activities may lead to unvegetated 
or otherwise unstable soils, as well as soil contamination 
due to leaks or spills from construction equipment. 
Precipitation events could potentially mobilize the soils 
into nearby surface waters, leading to increased turbidity 
and alteration of water quality. 

Ground disturbance associated with construction 
of onshore components could lead to unvegetated 
or unstable soils. Precipitation events could 
mobilize these soils, leading to erosion and 
sedimentation impacts and turbidity. Impacts 
from future offshore wind would be staggered in 
time and localized. The impacts would be short 
term and localized with an increased likelihood 
of impacts limited to onshore construction 
periods. 

The general trend along coastal regions is that 
port activity will likely increase modestly in the 
future. This increase in activity includes 
expansion needed to meet commercial, industrial, 
and recreational demand. Modifications to cargo 
handling equipment and conversion of some 
undeveloped land to meet port demand would be 
required to receive the increase in larger ships. 

Port utilization  Between 1992 and 2012, global shipping traffic 
increased fourfold (Tournadre 2014). The U.S. OCS is 
no exception to this trend, and growth is expected to 
continue as human population increases. In addition, the 
general trend along the coastal region from Virginia to 
Maine is that port activity will increase modestly. The 
ability of ports to receive the increase in larger ships 
will require port modifications, which, along with 
additional vessel traffic, could affect water quality 
through increases in suspended sediments and the 
potential for accidental discharges. The increased 
sediment suspension could be long term depending on 
the vessel traffic increase. However, the existing 
suspended sediment concentrations in Nantucket Sound 
are already 45 to 71 mg/L; therefore, impacts from 

The general trend along the coastal region from 
Virginia to Maine is that port activity will 
increase modestly over the next 30 years. Port 
modifications and channel-deepening activities 
are being undertaken to accommodate the 
increase in vessel traffic and deeper draft vessels 
that transit the Panama Canal Locks. The 
additional traffic and larger vessels could affect 
water quality through increases in suspended 
sediments and the potential for accidental 
discharges. However, the existing suspended 
sediment concentrations in Nantucket Sound are 
already 45 to 71 mg/L, so impacts from vessel 
traffic are likely to be masked by the natural 
variability. Certain types of vessel traffic have 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

vessel traffic are likely to be masked by the natural 
variability. Certain types of vessel traffic have increased 
recently (e.g., ferry use and cruise industry) and may 
continue to increase in the foreseeable future. 

increased recently (e.g., ferry use and cruise 
industry) and may continue to increase in the 
foreseeable future. 

Presence of 
structures 

Installation of onshore and offshore structures leads to 
alteration of local water currents. These disturbances 
would be local but, depending on the hydrologic 
conditions, have the potential to affect water quality 
through the formation of sediment plumes. 

Impacts associated with the presence of 
structures includes temporary sediment 
disturbance during maintenance. This sediment 
suspension would lead to short-term and 
localized impacts. 

BOEM = Bureau of Ocean Energy Management; DOE = U.S. Department of Energy; FCC = Federal Communications 
Commission; IPF = impact-producing factor; mg/L = milligrams per liter; OCS = Outer Continental Shelf; USACE = U.S. Army 
Corps of Engineers; USEPA = U.S. Environmental Protection Agency 

Table G.1-16: Summary of Activities and the Associated Impact-Producing Factors for Bats 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

Climate change Increased storm activity during breeding and roosting 
season can reduce productivity and increase mortality. 
Intensity of this impact is speculative. 

Disease can weaken, lower reproductive output, 
and/or kill individuals. Some tropical diseases could 
move northward due to climate change. Extent and 
intensity of this impact is highly speculative. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

Land disturbance Onshore construction activities are expected to 
continue at current trends. Potential impacts on 
individuals may occur if construction activities 
include tree removal when bats are potentially present. 
Injury or mortality may occur if trees being removed 
are occupied at the time of removal. Of particular 
sensitivity are juveniles that are unable to flush from 
the roost. While there is some potential for habitat 
impacts associated with habitat loss, no individual or 
population-level impacts would be expected. 

Future non-offshore wind development would 
continue to occur at the current rate. This 
development has the potential to result in habitat 
loss but would not be expected to result in injury 
or mortality of individuals. 

Noise Noise from pile driving occurs periodically in 
nearshore areas when piers, bridges, pilings, and 
seawalls are installed or upgraded. This would result 
in high-intensity, low-exposure level, long-term, but 
localized intermittent risk to bats in nearshore waters. 
Auditory impacts are not expected to occur, as recent 
research has shown that bats may be less sensitive to 
TTS than other terrestrial mammals (Simmons et al. 
2016). Habitat 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 (Schaub et al. 
2008). Construction activity would be temporary and 
highly localized. 

Onshore construction occurs regularly for 
infrastructure projects in the geographic analysis area. 
There is a potential for displacement caused by 
equipment if construction occurs at night (Schaub et 
al. 2008). Displacement, if any, would be temporary. 
No individual or population-level impacts would be 

Similar to ongoing activities, noise associated 
with pile-driving activities would be limited to 
nearshore waters, and these high-intensity but 
low-exposure risks would likely not result in 
auditory impacts. Some habitat impacts (i.e., 
displacement from potentially suitable foraging 
and/or roosting habitats) could occur as a result 
of construction activities, which could generate 
noise sufficient to cause avoidance behavior 
(Schaub et al. 2008). Construction activity would 
be temporary and highly localized, and no 
population-level impacts would be expected. 

Onshore construction is expected to continue at 
current trends. Behavioral responses and 
avoidance of construction areas may occur 
(Schaub et al. 2008). However, no injury or 
mortality of individuals would be expected. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

expected. Bats roosting in the vicinity of construction 
activities may be disturbed during construction but 
would be expected to move to a different roost farther 
from construction noise. No impacts would be 
expected, as frequent roost switching is a common 
component of a bat’s life history (Hann et al. 2017; 
Whitaker 1998). 

Presence of structures Few structures are scattered throughout the offshore 
portion of the geographic analysis area. There is an 
assortment of navigation and weather buoys and a 
handful of light towers (BOEM 2022b). Migrating 
bats can easily fly around or over these sparsely 
distributed structures, and no migration disturbance 
would be expected. Bat use of offshore areas is limited 
and generally restricted to spring and fall migration. 
Very few bats would be expected to encounter 
structures on the OCS, and no individual or 
population-level impacts would be expected. 

Few structures are in the offshore bat geographic 
analysis area. There is an assortment of navigation and 
weather buoys plus a handful of light towers (NOAA 
2020). Migrating tree bats can easily fly around or 
over these sparsely distributed structures, and no 
turbine strikes would be expected. 

The infrequent installation of future new 
structures in the marine environment over the 
next 30 years is expected to continue. These 
structures would not be expected to cause 
disturbance to migrating tree bats. 

The infrequent installation of future new 
structures in the marine environment of the next 
30 years is expected to continue. These structures 
would not be expected to result in increased 
collision risk to migrating tree bats in the marine 
environment. 

IPF = impact-producing factor; OCS = Outer Continental Shelf; TTS = temporary threshold shift 

Table G.1-17: Summary of Activities and the Associated Impact-Producing Factors for Birds 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

Accidental releases Ongoing releases of fuels and fluids are 
frequent/chronic. Ingestion of hydrocarbons can lead to 
morbidity and mortality due to decreased hematological 
function, dehydration, drowning, hypothermia, 
starvation, and weight loss (Briggs et al. 1997; Haney et 
al. 2017; Paruk et al. 2016). Additionally, even small 
exposures that result in feather oiling can lead to 
sublethal impacts that include changes in flight 
efficiencies and result in increased energy expenditure 
during daily and seasonal activities, including chick 
provisioning, commuting, courtship, foraging, long-
distance migration, predator evasion, and territory 
defense (Maggini et al. 2017). These impacts rarely 
result in population-level impacts. 

Trash and debris are accidentally discharged through 
onshore sources; fisheries use; dredged material ocean 
disposal; marine minerals extraction; marine 
transportation, navigation, and traffic; survey activities; 
and cables, lines, and pipeline laying on an ongoing 
basis. In a study from 2010, students at sea collected 
more than 520,000 bits of plastic debris per square mile. 
In addition, many fragments come from consumer 
products blown out of landfills or tossed out as litter 
(Law et al. 2010). Birds may accidentally ingest trash 
mistaken for prey. Mortality is typically a result of 

Gradually increasing vessel traffic over the next 
30 years would increase the potential risk of 
accidental releases of fuels and fluids and 
associated impacts, including mortality, 
decreased fitness, and health impacts on 
individuals. Impacts are unlikely to affect 
populations. 

As population and vessel traffic increase 
gradually over the next 30 years, accidental 
release of trash and debris may increase. This 
may result in increased injury or mortality of 
individuals. However, there does not appear to 
be evidence that the volumes and extents would 
have any impact on bird populations. 
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Future Non-Offshore Wind  
Activities Intensity/Extent 

blockages caused by both hard and soft plastic debris 
(Roman et al. 2019). 

Cable emplacement 
and maintenance 

Cable emplacement and maintenance activities disturb 
bottom sediments and cause temporary increases in 
suspended sediment; these disturbances will be 
temporary and generally limited to the emplacement 
corridor. In the geographic analysis area, there are six 
existing power cables (see BOEM 2019a for details). 
Impacts from suspended sediment include reduced 
foraging success, as vision is an important component of 
seabird foraging activity (Cook and Burton 2010). 
Additionally, impacts may occur as a result of impacts 
on prey species. However, given the localized nature of 
the potential impacts, individuals would be expected to 
successfully forage in nearby areas not affected by 
increased sedimentation, and no biologically significant 
impacts on individuals or populations would be 
expected. 

Future new cables, perhaps connecting Martha’s 
Vineyard and/or Nantucket to the mainland, 
would occasionally disturb the seafloor and 
cause temporary increases in suspended 
sediment, resulting in localized and short-term 
impacts. The FCC has two pending submarine 
telecommunications cable applications in the 
North Atlantic. Impacts would be temporary and 
localized, with no biologically significant 
impacts on individuals or populations. 

Climate change Increased storm frequency and severity during the 
breeding season can reduce productivity of bird nesting 
colonies and kill adults, eggs, and chicks. 

Increasing ocean acidification may affect prey species 
upon which some birds feed and could lead to shifts in 
prey distribution and abundance. Intensity of impacts on 
birds is speculative. 

Climate change, influenced in part by GHG emissions, 
is expected to continue to contribute to a gradual 
warming of ocean waters over the next 30 years, 
influencing the frequencies and distributions of various 
diseases of birds, as well as the distribution of bird prey 
resources. 

Birds rely on cues from the weather to start migration. 
Wind direction and speed influence the amount of 
energy used during migration. For nocturnal migrants, 
wind assistance is projected to increase across eastern 
portions of the continent (0.7 mile per hour; 9.6 percent) 
during spring migration by 2091, and wind assistance is 
projected to decrease within eastern portions of the 
continent (0.4 mile per hour; 6.6 percent) during autumn 
migration (La Sorte et al. 2019). 

The proliferation of coastline protections has the 
potential to result in long-term and high-consequence, 
impacts on bird nesting habitat. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

Land disturbance Onshore construction activity will continue at current 
trends. There is some potential for impacts associated 
with habitat loss and fragmentation. No individual or 
population-level impacts would be expected. 

Future non-offshore wind development would 
continue to occur at the current rate. This 
development has the potential to result in habitat 
loss but would not be expected to result in 
injury or mortality of individuals. 

Lighting Ocean vessels have an array of lights including 
navigational lights, deck lights, and interior lights. Such 
lights can attract some birds. The impact is localized and 
temporary. This attraction would not be expected to 
result in an increased risk of collision with vessels but 

Gradually increasing vessel traffic over the next 
30 years would increase the potential for bird 
and vessel interactions. While birds may be 
attracted to vessel lights, this attraction would 
not be expected to result in increased risk of 
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may lead to accidental trash ingestion (see accidental 
releases). Population-level impacts would not be 
expected. 

Offshore buoys and towers emit light, and onshore 
structures, including houses and ports, emit a great deal 
more light on an ongoing basis. Buoys, towers, and 
onshore structures with lights can attract birds. This 
attraction has the potential to result in an increased risk 
of collision with lighted structures (Hűppop et al. 2006). 
Light from structures is widespread and permanent near 
the coast but minimal offshore. 

collision with vessels but may lead to accidental 
trash ingestion (see accidental releases). No 
population-level impacts would be expected. 

Light from onshore structures is expected to 
gradually increase in proportion with human 
population growth along the coast. This increase 
is expected to be widespread and permanent 
near the coast but minimal offshore. 

Noise Aircraft routinely travel in the geographic analysis area. 
With the possible exception of rescue operations and 
survey aircraft, no ongoing aircraft flights would occur 
at altitudes that would elicit a response from birds. If 
flights are at a sufficiently low altitude, birds may flush, 
resulting in non-biologically significant increased 
energy expenditure. Disturbance, if any, would be 
localized and temporary, and impacts would be expected 
to dissipate once the aircraft has left the area. 

Infrequent site characterization surveys and scientific 
surveys produce high-intensity impulsive noise around 
sites of investigation. These activities could result in 
impacts on diving birds due to displacement by the use 
of active acoustic equipment and other active acoustic 
equipment. Non-diving birds would be unaffected. Any 
displacement would only be temporary during non-
migratory periods, but impacts could be greater if 
displacement were to occur in preferred feeding areas 
during seasonal migration periods. 

Noise from pile driving occurs periodically in nearshore 
areas when piers, bridges, pilings, and seawalls are 
installed or upgraded. Noise transmitted through water 
could result in intermittent, temporary, and localized 
impacts on diving birds due to displacement from 
foraging areas if birds are present in the vicinity of pile-
driving activity. The extent of these impacts depends on 
pile size, hammer energy, and local acoustic conditions. 
No biologically significant impacts on individuals or 
populations would be expected. 

Onshore construction is routinely used in infrastructure 
projects. Equipment could potentially cause 
displacement. Any displacement would only be 
temporary, and no individual fitness or population-level 
impacts would be expected. 

Ongoing vessel noise activities that contribute to this 
IPF include commercial shipping, recreational and 
fishing vessels, and scientific and academic research 
vessels. Subsurface noise from vessels could disturb 
diving birds foraging for prey below the surface. The 
impact on birds would be similar to noise from G&G 
but likely less because noise levels are lower. 

Aircraft noise is likely to continue to increase as 
commercial air traffic increases; however, very 
few flights would be expected to be at a 
sufficiently low altitude to elicit a response from 
birds. If flights are at a sufficiently low altitude, 
birds may flush, resulting in non-biologically 
significant increased energy expenditure. 
Disturbance, if any, would be localized and 
temporary, and impacts would be expected to 
dissipate once the aircraft has left the area. 

The impact of future site characterization 
surveys and pile driving would be the same as 
ongoing activities, with the addition of possible 
future oil and gas surveys. 

Onshore construction will continue at current 
trends. Some behavior responses could range 
from escape behavior to mild annoyance, but no 
individual injury or mortality would be 
expected. 
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Presence of 
structures  

Each year, 2,551 seabirds die from interactions with 
U.S. commercial fisheries on the Atlantic (Sigourney et 
al. 2019). Even more die due to abandoned commercial 
fishing gear (nets); a reduction in derelict fishing gear 
has a beneficial impact on bird populations (Regular 
et al. 2013). In addition, recreational fishing gear (hooks 
and lines) is periodically lost on existing buoys, pilings, 
hard protection, and other structures and has the 
potential to entangle birds. 

Structures, including tower foundations, scour 
protection around foundations, and various means of 
hard protection atop cables, create uncommon relief in a 
mostly flat seascape. Structure-oriented fishes are 
attracted to these locations. These impacts are local and 
can be short term to permanent. These fish aggregations 
can provide localized, short-term to permanent, 
beneficial impacts on some bird species due to increased 
prey species availability. Likewise, structures may 
attract recreational fishing. 

The area includes an assortment of navigation and 
weather buoys plus a handful of light towers (BOEM 
2022b). Migrating birds can easily fly around or over 
these sparely distributed structures. Given the limited 
number of structures currently in the geographic 
analysis area, individual- and population-level impacts 
due to displacement from current foraging habitat would 
not be expected. Stationary structures in the offshore 
environment would not be expected to pose a collision 
risk to birds. Some birds like cormorants and gulls may 
be attracted to these structures and opportunistically 
roost on these structures. 

New cables installed incrementally in the 
geographic analysis area for birds over the next 
20 to 30 years would likely require hard 
protection atop portions of the cables (see cable 
emplacement and maintenance row). Any new 
towers, buoys, or piers would also create 
uncommon relief in a mostly flat seascape. 
Structure-oriented fishes could be attracted to 
these locations. Abundance of certain fishes 
may increase. These impacts are expected to be 
local and may be short term to permanent. 
These fish aggregations can provide localized, 
short-term to permanent beneficial impacts on 
some bird species due to increased prey species 
availability. 

The infrequent installation of future new 
structures in the marine environment over the 
next 30 years would not be expected to result in 
migration disturbances or an increase in 
collision risk or result in displacement. Some 
potential for attraction and opportunistic 
roosting exists but would be limited given the 
limited anticipated number of structures. 

Traffic General aviation accounts for approximately two bird 
strikes per 100,000 flights (Dolbeer et al. 2019). 
Additionally, aircraft are used for scientific and 
academic surveys in marine environments. 

Bird fatalities associated with general aviation 
would be expected to increase with the current 
trend in commercial air travel. Aircraft would 
continue to be used to conduct scientific 
research studies, as well as wildlife monitoring 
and pre-construction surveys. These flights 
would be well below the 100,000 flights, and no 
bird strikes would be expected to occur. 

BOEM = Bureau of Ocean Energy Management; FCC = Federal Communications Commission; G&G = geological and 
geophysical; GHG = greenhouse gas; IPF = impact-producing factor 
 

Table G.1-18: Summary of Activities and the Associated Impact-Producing Factors for Terrestrial Habitats 
and Fauna 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

Climate change Climate change, influenced in part by GHG emissions, 
is altering the seasonal timing and patterns of species 
distributions and ecological relationships, likely 
causing permanent changes of unknown intensity 
gradually over the next 30 years. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 
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Land disturbance Periodic ground-disturbing activities contribute to 
elevated levels of erosion and sedimentation but 
usually not to a degree that affects terrestrial habitats 
and fauna, assuming that industry standard BMPs are 
implemented. 

Periodic clearing of shrubs and tree saplings along 
existing utility ROWs causes disturbance and 
temporary displacement of mobile species and may 
cause direct injury or mortality of less-mobile species, 
resulting in short-term impacts that are less than 
noticeable. Continual development of residential, 
commercial, industrial, solar, transmission, gas 
pipeline, onshore wind turbine, and cell tower projects 
also causes disturbance, displacement, and potential 
injury and/or mortality of fauna, resulting in localized, 
temporary impacts. 

Periodically, undeveloped parcels are cleared and 
developed for human uses, permanently changing the 
condition of those parcels as habitat for terrestrial 
fauna. Continual development of residential, 
commercial, industrial, solar, transmission, gas 
pipeline, onshore wind turbine, transportation 
infrastructure, sewer infrastructure, and cell tower 
projects could permanently convert various areas. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

Noise Periodically, construction noise and vibration 
associated with new development and maintenance 
occurs, potentially leading to the disturbance and 
temporary displacement of mobile species. These 
impacts are likely minimal in the context of existing 
vehicle, commercial, and industrial noises in the 
geographic analysis area. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

BMP = best management practice; GHG = greenhouse gas; IPF = impact-producing factor; ROW = right-of-way 

Table G.1-19: Summary of Activities and the Associated Impact-Producing Factors for Wetlands and Other 
Waters of the United States 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind Activities 

Intensity/Extent 
Accidental releases Accidental releases of fuel, fluids, and hazardous 

materials have the potential to cause contamination and 
harm to water resources from releases and/or cleanup 
activities. Activities will not occur within 100 feet of 
wetlands, waterbodies, or known private or community 
potable wells. A spill prevention, control, and 
countermeasure plan, in accordance with applicable 
requirements, will outline spill prevention plans and 
measures to contain and clean up spills if they were to 
occur. Impacts are localized, temporary, and negligible. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

Climate change Climate change, influenced in part by ongoing GHG 
emissions, is expected to continue to contribute to 
impacts on wetlands due to changes in temperature and 
in the frequency and amount of precipitation. Impacts 
are uncertain but expected to be minor. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 
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Associated IPFs Ongoing Activities 
Future Non-Offshore Wind Activities 

Intensity/Extent 
Land disturbance Ongoing development of onshore properties, especially 

the OECR and onshore substation, has the potential to 
cause an increase in sedimentation in the geographic 
analysis area. Impacts are localized, temporary, and 
negligible. This development could also degrade water 
quality in tidal and freshwater wetlands. Different 
crossing methods could be utilized to minimize impacts 
on the Centerville River or other wetlands. Impacts are 
localized, temporary, and negligible. 

No future activities were identified within the 
geographic analysis area other than ongoing 
activities. 

GHG = greenhouse gas; IPF = impact-producing factor; OECR = onshore export cable route 

Table G.1-20: Summary of Activities and the Associated Impact-Producing Factors for Land Use and Coastal 
Infrastructure 

Associated IPFs Ongoing Activities 
Future Non-Offshore Wind  
Activities Intensity/Extent 

Accidental releases Various ongoing onshore and coastal construction 
projects include vehicles and equipment that contain 
fuel, fluids, and hazardous materials that could result in 
an accidental release. 

Ongoing onshore construction projects involve 
vehicles and equipment that use fuel, fluids, or 
hazardous materials that could result in an 
accidental release. Intensity and extent would 
vary, depending on the size, location, and 
materials involved in the release. 

Land disturbance Onshore construction supports local population growth, 
employment, and economics, which, in turn, could lead 
to new development or redevelopment that disturbs 
land. New development or redevelopment would result 
in changes in land use in accordance with local 
government land use plans and regulations. 

Onshore development would continue in 
accordance with local government land use 
plans and regulations and is, thus, anticipated to 
reinforce existing land use patterns, based on 
local government planning documents. 

Lighting Various ongoing onshore and coastal construction 
projects have nighttime activities, as well as existing 
structures, facilities, and vehicles, which would use 
nighttime lighting. 

Ongoing onshore construction projects 
involving nighttime activity could generate 
nighttime lighting. Intensity and extent would 
vary, depending on the location, type, direction, 
and duration of nighttime lighting. 

Port utilization The major ports in the United States are seeing 
increased vessel visits, as vessel size also increases. 
Ports are also going through continual upgrades and 
maintenance. The MCT at the Port of New Bedford is a 
completed facility developed by the port specifically to 
support the construction of offshore wind facilities. 

Ports would need to perform maintenance and 
upgrade facilities to ensure that they can still 
receive the projected future volume of vessels 
visiting their ports and are able to host larger 
deep draft vessels as they continue to increase in 
size. 

Presence of 
structures 

The only existing offshore structures within the 
offshore viewshed of the proposed Project are minor 
features such as buoys. 

Onshore buried transmission cables are present in the 
area near the proposed Project onshore and offshore 
improvements. Onshore activities would only occur 
where permitted by local land use authorities, which 
would avoid long-term land use conflicts. 

Non-offshore wind structures that could be 
viewed in conjunction with the offshore 
components would be limited to meteorological 
towers. Marine activity would also occur within 
the marine viewshed.  

IPF = impact-producing factor; MCT = Marine Commerce Terminal 
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G.2 Assessment of Resources with Minor (or Lower) Impacts 

G.2.1 Air Quality 

The proposed Project’s wind turbine generators (WTG), electrical service platforms (ESP), and offshore 
export cable corridor (OECC) would not generate air emissions during normal operations; however, air 
emissions from equipment used in the construction and installation (construction), operations and 
maintenance (operations), and conceptual decommissioning (decommissioning) stages could impact air 
quality in the proposed Project area and nearby coastal waters and shore areas. Most emissions would 
occur temporarily during construction, offshore in the Southern Wind Development Area (SWDA), 
onshore at the landfall site, along the OECC and onshore export cable route (OECR), at the onshore 
substation, and at the construction staging area. Additional emissions related to the proposed Project 
could also occur at nearby ports used to transport material and personnel to and from the proposed Project 
site. However, the proposed Project would provide beneficial impacts on air quality in comparison to 
fossil fuel power-generating stations (Volume III, Section 4.1; Epsilon 2022). Both Phase 1 and 2 of the 
proposed Project would contribute to a reduction of more than 3.93 million tons per year of carbon 
dioxide equivalent (CO2e) from the electric grid, up to 2,103 tons of nitrogen oxides (NOx), and up to 
1,116 tons of sulfur dioxide (SO2) per year, compared to power derived from fossil fuels. 

G.2.1.1 Description of the Affected Environment 

This section discusses the existing air quality in the geographic analysis area, as described in Table D-1 in 
EIS Appendix D, Geographical Analysis Areas, and shown on Figure G.2.1-1. The air quality geographic 
analysis area includes the airshed within 15.5 miles of each area potentially impacted by the proposed 
Project, including the lease area, onshore construction areas, and construction ports. Table G.1-14 
describes existing conditions and the impacts, based on the impact-producing factors (IPF) of ongoing 
and future offshore activities other than offshore wind, which is discussed below. 

Air quality within a region is measured in comparison to the National Ambient Air Quality Standards 
(NAAQS), which are standards established by the U.S. Environmental Protection Agency (USEPA) 
pursuant to the Clean Air Act (CAA) in U.S. Code, Title 42, Section 7409 (42 USC § 7409) for criteria 
pollutants to protect human health and welfare. The criteria pollutants are carbon monoxide (CO), SO2, 
particulate matter smaller than 10 microns (PM10), particulate matter smaller than 2.5 microns (PM2.5), 
nitrogen dioxide (NO2), ozone (O3), and lead.  

The USEPA classifies all areas of the country as in attainment, nonattainment, or unclassified for each 
criteria pollutant. An attainment area complies with all NAAQS. A nonattainment area does not meet 
NAAQS for one or more pollutants. Unclassified areas are where attainment status cannot be determined 
based on available information and are treated as attainment areas. An area can be in attainment for some 
pollutants and nonattainment for others. 

The attainment status of an area can be found in the Code of Federal Regulations, Title 40, Section 
81 (40 CFR § 81) and in the USEPA Green Book, which the agency revises periodically (USEPA 2022). 
Attainment status is determined through evaluation of air quality data from a network of monitors. 



 Appendix G  
New England Wind Project  Impact-Producing Factor Tables and  
Draft Environmental Impact Statement Assessment of Resources with Minor (or Lower) Impacts 

G-49 

 

Figure G.2.1-1: Geographic Analysis Area for Air Quality 
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The CAA amendments directed the USEPA to establish requirements to control air pollution from Outer 
Continental Shelf (OCS) oil- and gas-related activities along the Pacific, Arctic, and Atlantic coasts, and 
along the U.S. Gulf Coast of Florida, eastward of 87º 30′ 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 located beyond state seaward boundaries. Applicants 
within 25 nautical miles (28.8 miles) 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. 

This section assesses the expected level of impacts from each stage of the proposed Project. Emissions 
from the proposed Project would exceed USEPA major source thresholds under the Prevention of 
Significant Deterioration and New Source Review programs, which evaluate the emissions from new or 
expanded projects in the context of air quality standards. The “major” source definition is unrelated to the 
assessment of expected impacts described in the following sections. Air quality impacts would be 
permitted as part of the OCS permitting process, which includes a detailed emissions inventory for the 
proposed Project design activities, such as engine sizes and activity durations. 

The proposed Project may generate air emissions within Massachusetts, Rhode Island, New York, New 
Jersey, Connecticut, and Pennsylvania. The proposed Project has identified several port facilities in 
Massachusetts, Rhode Island, Connecticut, New York, and New Jersey that may be used for major 
Phase 1 construction staging activities; however, the proposed Project may need to stage certain activities 
at other commercial seaports. If a port in one of the aforementioned states is used during construction, 
proposed Project-related air emissions could potentially occur in the counties discussed below. For 
Phase 1, the proposed Project has proposed operations facilities in Bridgeport, Connecticut, and Vineyard 
Haven, Massachusetts (EIS Section G.2.7, Land Use and Coastal Infrastructure). 

All southeastern Massachusetts is presently designated as unclassifiable or in attainment for all criteria 
pollutants (Construction and Operations Plan [COP] Volume III, Section 5.1; Epsilon 2022), except for 
Dukes County (which includes Martha’s Vineyard), which is designated as marginally in nonattainment 
for the 2008 O3 NAAQS. This designation was based on data collected at the Herring Creek Road 
Aquinnah monitor (Monitor #25-007-0001) from 2009 to 2011, which showed a monitored concentration 
of 76 parts per billion (ppb) against the 2008 NAAQS of 75 ppb. While the 2008 NAAQS remain in 
effect, Dukes County was designated in attainment in August 2018 against the more stringent 2015 O3 
NAAQS of 70 ppb; as noted in the Federal Register, Volume 80, Issue 206 (October 26, 2015), pp. 
65121–65603 (80 Fed. Reg. 206 pp. 65121–65603); based on a monitored concentration of 64.3 ppb 
between 2014 and 2016. Thus, while the 2008 designation has not yet been changed, monitored values in 
Dukes County have significantly improved since 2011. The USEPA has administrative responsibility for 
changing this designation to attainment but has not yet done so.  

Emissions from the proposed Project may occur within the New York Metropolitan Area, including 
Fairfield, Middlesex, and New Haven counties in Connecticut; Bronx, Kings, Nassau, New York, 
Queens, Richmond, Rockland, Suffolk, and Westchester counties in New York; and Bergen, Hudson, 
Middlesex, and Monmouth counties in New Jersey. The New York Metropolitan Area is classified as 
being in serious nonattainment with the 2008 8-hour O3 standard and moderate nonattainment for the 
revised 2015 O3 standard (USEPA 2022). The region is also in maintenance for CO (since 1971) and 
PM2.5 (since 2006).  

Outside of the New York Metropolitan Area, the Greater Connecticut area is designated as being in 
serious nonattainment for the 2008 O3 NAAQS but in marginal nonattainment with the 2015 O3 standard 
(USEPA 2022). The entire State of Rhode Island is currently in attainment for all criteria pollutants. Use 
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of ports on the Hudson River in the New York Capital Region could generate emissions in Putnam, 
Orange, Dutchess, Ulster, Columbia, Greene, Rensselaer, and Albany counties, each of which is in 
attainment for all criteria pollutants, with the exception of Orange County, which is in nonattainment for 
PM2.5 (USEPA 2022). 

The proposed Project may cause emissions along the Delaware River within Cape May, Cumberland, 
Gloucester, and Salem counties in New Jersey; Kent, New Castle, and Sussex counties in Delaware; and 
Delaware County in Pennsylvania. Each of these counties is in attainment with NAAQS for lead, CO, 
NO2, PM2.5 and PM10, and SO2. Sussex County is in marginal nonattainment with the 2008 O3 standard 
but is in attainment with the more stringent 2015 O3 standard, and Kent County is in attainment for O3. 
The Philadelphia-Wilmington-Atlantic City region includes Cape May, Cumberland, Gloucester, Salem, 
New Castle, and Delaware counties and is in marginal nonattainment for both the 2008 and 2015 O3 
standards.  

G.2.1.2 Environmental Consequences 

Definitions of impact levels for air quality are described in Table G.2.1-1. Impact levels are intended to 
serve National Environmental Policy Act (NEPA) purposes only and are not intended to establish 
thresholds or other requirements with respect to permitting under the CAA. 

Table G.2.1-1: Impact Level Definitions for Air Quality 

Impact Level  Impact Type Definition  
Negligible  Adverse  Increases in ambient pollutant concentrations due to proposed Project 

emissions would not be detectable.  
 Beneficial Decreases in ambient pollutant concentrations due to proposed Project 

emissions would not be detectable.  
Minor to Moderate  Adverse  Increases in ambient pollutant concentrations due to proposed Project 

emissions would be detectable but would not lead to exceedance of the 
NAAQS.  

 Beneficial Decreases in ambient pollutant concentrations due to proposed Project 
emissions would be detectable.  

Major  Adverse  Changes in ambient pollutant concentrations due to proposed Project 
emissions would lead to exceedance of the NAAQS.  

 Beneficial Decreases in ambient pollutant concentrations due to proposed Project 
emissions would be larger than for minor to moderate impacts.  

NAAQS = National Ambient Air Quality Standards 

Impacts of Alternative A – No Action Alternative on Air Quality 

When analyzing the impacts of Alternative A on air quality, the Bureau of Ocean Energy Management 
(BOEM) considered the impacts of ongoing activities, including ongoing non-offshore wind and ongoing 
offshore wind activities on the existing conditions for air quality infrastructure (Table G.1-14). The 
cumulative impacts of Alternative A considered the impacts of Alternative A in combination with other 
planned non-offshore wind and offshore wind activities, as described in EIS Appendix E, Planned 
Activities Scenario.  

Under Alternative A, existing conditions for air quality described in Section G.2.1.1 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 include the need to construct and operate new energy generation 
facilities to meet future power demands. Reflecting market forces and state energy policies, these future 
electric-generating units would most likely include natural-gas-fired and oil-fired dual fuel facilities, and 
a mix of natural gas, dual fuel natural gas/oil, solar, wind, and energy storage. Under Alternative A, 



 Appendix G  
New England Wind Project  Impact-Producing Factor Tables and  
Draft Environmental Impact Statement Assessment of Resources with Minor (or Lower) Impacts 

G-52 

emissions and impacts from future fossil fuel facilities would be partially mitigated by installation of 
other offshore wind projects surrounding the proposed geographic analysis area, including in the region 
off New York and New Jersey, as described below. 

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on air 
quality include construction, operation, and decommissioning of the Vineyard Wind 1 project in Lease 
Area OCS-A 0501, as well as other ongoing offshore wind projects that use the ports listed in 
Table 2.1-4 in EIS Chapter 2, Alternatives. Ongoing and planned activities (including offshore wind) 
would affect land use and coastal infrastructure through the primary IPFs described below. 

Cumulative Impacts 

The cumulative impact analysis for Alternative A considers the impacts of Alternative A in combination 
with other planned non-offshore wind activities and planned offshore wind activities (other than 
Alternative B). Future offshore wind activities would affect air quality through the following primary 
IPFs. 

Accidental releases: Future offshore wind activities could release air toxics or hazardous air pollutants 
(HAP) because of accidental chemical spills within the air quality geographic analysis area. EIS 
Section G.2.2, Water Quality, includes a discussion of the nature of releases anticipated. As shown in 
Table E-1, up to about 528,331 gallons of coolants, 2,959,716 gallons of oils and lubricants, and 
434,680 gallons of diesel fuel would be contained in the 570 WTG and ESP foundations (other than the 
proposed Project) constructed within the air quality geographic analysis area. Accidental releases would 
be most likely during construction but could occur during operations and decommissioning of offshore 
wind facilities. These may lead to short-term periods of HAP emissions through surface evaporation. 
HAP emissions would consist of volatile organic compounds (VOC), which may be important for O3 
production. 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. As described in EIS Section G.2.2, tankers 
are relatively common in these waters, and the total WTG and ESP chemical storage capacity within the 
air quality geographic analysis area is much less than the volume of hazardous liquids transported by 
ongoing activities (U.S. Energy Information Administration 2014). Air quality impacts from accidental 
releases would be short term and limited to the area near the accidental release location. Accidental 
releases would occur infrequently over a 30-year period, with a higher probability of spills during future 
project construction, but they would not be expected to appreciably contribute to overall impacts on air 
quality. 

Air emissions: Most air pollutant emissions and air quality impacts from future offshore wind projects 
would occur during construction, potentially from multiple co-occurring projects. All projects would be 
required to comply with the CAA. During the limited times of construction and decommissioning, 
emissions might exceed de minimis thresholds, requiring offsets and mitigation. Primary emission sources 
would include increased commercial vehicular traffic, air traffic, public vehicular traffic, construction 
equipment, and fugitive emissions leaks. As projects come online, emissions overall would decline, and 
the projects would benefit air quality overall. 

The future offshore wind projects that may result in air emissions and air quality impacts within the air 
quality geographic analysis area include the entirety of projects within lease areas OCS-A 0487 
(Revolution Wind), OCS-A 0500 (Bay State Wind), OCS-A 0501 (Vineyard Wind 1), OCS-A 0520 
(Beacon Wind), and OCS-A 0521 (Mayflower Wind), and a portion of OCS-A 0486 (Sunrise Wind) 
(Table E-1). Based on the planned activities assumptions in Table E-1, the portions of these projects 
within the geographic analysis area would produce approximately 5,751 megawatts (MW) of renewable 
power from the installation of up to 570 WTG and ESP foundations. Based on the assumed offshore 
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foundation construction schedule in Table E-1, those projects within the geographic analysis area would 
have overlapping construction periods beginning in 2022 and continuing through 2030. The total 
construction emissions of criteria pollutants (CO, NO2, PM10, PM2.5, SO2, and VOCs) are shown in Table 
G.2.1-2.  

Table G.2.1-2: 2022–2030 Construction Emissions, Future Offshore Wind Projects, Geographic Analysis 
Area 

    Total Emissions (tons)a    
Project NOx VOCs CO PM10 PM2.5 SO2 CO2e 
Sunrise Wind (OCS-A 0486) 1,378 32 573 25 25 1 149,639 
Revolution Wind (OCS-A 0487) 4,124 85 1,008 135 130 13 278,696 
Vineyard Wind 1 (OCS-A 0501) 4,961 122 1,116 172 166 38 318,660 
Bay State Wind (OCS-A 0500)b 9,167 200 2,259 346 335 56 631,707 
Beacon Wind (OCS-A 0520)b  8,723   191   2,150   329   318   54  601,077 
Mayflower Wind (OCS-A 0521)b 8,278 181 2,040 312 302 51 570,450 
Total 36,631 811 9,146 1,319 1,276 213 2,550,331 

CO = carbon monoxide; CO2e = carbon dioxide equivalent; HAP = hazardous air pollutant; NOx = nitrogen oxide; PM2.5 = 
particulate matter smaller than 2.5 microns; PM10 = particulate matter smaller than 10 microns; RI/MA Lease Areas = Rhode 
Island/Massachusetts Lease Areas; SO2 = sulfur dioxide; VOC = volatile organic compound 
a This includes only the portion of other offshore wind projects within the geographic analysis area for air quality. Emissions 
from projects partially within the geographic analysis area (e.g., Sunrise Wind) were pro-rated based on the share of potential 
foundations from that project within the geographic analysis area. 
b Emissions data for the Bay State Wind (OCS-A 0500), Beacon Wind (OCS-A 0520), and Mayflower Wind (OCS-A 0521) are 
not publicly available and were estimated based on the ratio of total combined emissions (by pollutant) to total combined 
foundations constructed for the other offshore wind projects in the RI/MA Lease Areas. 

The carbon dioxide (CO2) construction emissions make up the largest percentage of total 
construction-stage emissions, resulting in about 2.5 million tons of CO2 emissions for the projects within 
the air quality geographic analysis area (other than the proposed Project). Overall, construction and 
decommissioning stages would have the largest emissions. The largest emissions of criteria pollutants 
would be NOx (36,631 tons) and CO (9,146 tons), most from diesel construction equipment, vessels, and 
commercial vehicles. The magnitude of the air emissions and the air quality impacts would vary spatially 
and temporally during the construction stages even for overlapping projects. This spatial and temporal 
variability assumes that construction activity would occur at different locations and always overlap with 
activities at other locations. As a result, air quality impacts would shift spatially and temporally across the 
air quality geographic analysis area. 

Future offshore wind projects within the air quality geographic analysis area would overlap during 
operations, but operations would contribute few criteria pollutant emissions compared to construction and 
decommissioning and would come largely from commercial vessel traffic and emergency diesel 
generators. Using the assumptions in Table E-1, Alternative A could generate up to approximately 
4,000 tons per year of operations emissions in the air quality geographic analysis area beginning in 
2030 and continuing for the life of the projects. The largest emissions would be NOx (2,983 tons per year) 
and CO (780 tons per year). The other criteria pollutants would each account for approximately 50 to 
100 tons per year of operations emissions. Operations air emissions would overall be short term, 
intermittent, widely dispersed, and generally contribute to small and localized air quality impacts. 

Operations of future offshore wind projects would result in 241,595 tons of CO2e emissions per year. 
Greenhouse gases (GHG) are important for assessing climate change impacts. However, they are not 
criteria pollutants and are not included in air quality impact analyses. Common GHGs include CO2, 
methane, and nitrous oxide. GHG emissions are calculated as CO2e to express their warming influences 
in a common metric. 
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Offshore wind energy development would help offset emissions from fossil fuels, improving regional air 
quality and reducing GHGs. An analysis by Katzenstein and Apt (2009), for example, estimates that CO2 
emissions can be reduced by up to 80 percent and NOx emissions can be reduced up to 50 percent by 
implementing wind energy projects.  

Estimations and evaluations of potential health and climate benefits from offshore wind activities for 
specific regions and project sizes, compared to health trends from equivalent amounts of fossil fuel 
energy development, rely on information about the air emission contributions of the existing mix of 
power generation sources and generally determine 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). An evaluation of health and climate benefits of offshore wind projects in the 
Mid-Atlantic United States, compared to health trends from comparable amounts of fossil fuel energy 
development, examined a range of project sizes and connecting states (Buonocore et al. 2016). While the 
air emissions profile for a particular grid region will affect the level of benefits (compared to health 
impacts from equivalent amounts of fossil fuel energy) experienced, a representative range of potential 
annual health benefits (in dollars) and annual premature deaths avoided with 22 gigawatts of future 
offshore wind development is presented in Table G.2.1-3. These ranges were created by converting the 
scenarios analyzed in Buonocore et al. (2016) to dollars and annual premature deaths avoided per 
megawatt hour (MWh), and assuming a conservative 45 percent average net capacity factor across all 
future offshore wind development in the Atlantic Ocean. Net capacity factor refers to the proportion of 
actual energy generation over time over the maximum generation capacity over time. 

Table G.2.1-3: Representative Range of Annual Health and Climate Benefits and Annual Premature Deaths 
Avoided from 22 Gigawatts of Offshore Wind Development 

Planned Action 
Estimate Range Level 

Annual Air Quality 
Health Benefit 

Annual Premature 
Deaths Avoided Notes 

Low $4.64 billion 463 This range includes the smallest financial impacts 
per MWh and number of deaths avoided. 

Medium $7.42 billion 571 This range includes the mean financial impact per 
MWh and number of deaths avoided. 

High $10.32 billion 971 This range includes the largest financial impact 
per MWh and number of deaths avoided. 

Source: Buonocore et al. 2016 

MWh = megawatt hour 

Climate change: Construction and operations of offshore wind projects would produce GHG emissions 
(nearly all CO2) that contribute to climate change; however, these contributions would be minuscule 
compared to aggregate global emissions. CO2 is relatively stable in the atmosphere and for the most part 
mixed uniformly throughout the troposphere and stratosphere; hence, the impact of GHG emissions does 
not depend upon the source location. Increasing energy production from offshore wind projects would 
likely decrease GHGs emissions by replacing energy from fossil fuels. This reduction would more than 
offset the limited GHG emissions from offshore wind projects. U.S. offshore wind projects would likely 
have a limited impact on global emissions and climate change, but they may be significant and beneficial 
as a component of many actions addressing climate change and integral for fulfilling state plans regarding 
climate change.  

Conclusions 

Impacts of Alternative A. Under Alternative A, air quality would continue to follow current regional 
trends and respond to current and future environmental and societal activities. Furthermore, additional, 
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more polluting, fossil fuel energy facilities would come, or be kept, online to meet future power demand, 
fired by natural gas, oil, or coal. These larger impacts would be mitigated partially by other future 
offshore wind projects surrounding the geographic analysis area, including offshore New York and New 
Jersey. 

While the proposed Project would not be built under Alternative A, ongoing activities would have 
continuing regional air quality impacts primarily through air emissions, accidental releases, and climate 
change. The impacts of ongoing activities, such as those from air emissions and GHGs, would be 
moderate.  

Cumulative Impacts of Alternative A. In addition to ongoing activities, planned activities other than 
offshore wind may also contribute to impacts on air quality. Planned activities other than offshore wind 
include increasing air emission and GHG through construction and operations of new energy generation 
facilities to meet future power demands (Table G.1-14). These facilities may consist of new natural 
gas-fired power plants, coal-fired, oil-fired, or clean-coal-fired plants. The impacts of planned activities 
other than offshore wind would be moderate. The combination of ongoing and planned activities would 
result in moderate cumulative impacts on air quality, primarily driven by recent market and permitting 
trends indicating future electric-generating units would most likely include natural-gas-fired and oil-fired 
dual fuel facilities, a mix of natural gas, and dual fuel natural gas/oil. 

Considering all the IPFs together, ongoing and planned activities in the geographic analysis area would 
result in minor cumulative impacts due to emissions of CO, NO2, SO2, particulates, and some air toxics, 
mostly released during construction and decommissioning. Emissions during operations would be 
generally lower and more temporary, with emissions of NOx and CO from combustion sources 
predominating. CO2, a GHG but not a criteria pollutant, would contribute most emissions during 
construction and operations. Most air emissions and air quality impacts would occur during multiple 
overlapping project construction stages from 2023 through 2027 (Table E-1). Overall, air quality impacts 
from future offshore wind projects are expected to be relatively small and temporary. Other future 
offshore wind projects would likely lead to reduced emissions from fossil-fuel power-generating facilities 
and minor to moderate beneficial impacts on air quality. 

Relevant Design Parameters and Potential Variances in Impacts 

The following proposed Project design parameters (EIS Appendix C, Project Design Envelope and 
Maximum-Case Scenario) would influence the magnitude of the impacts on air quality: 

• Air emission ratings of construction equipment engines; 

• Location of construction laydown areas; 

• Choice of cable-laying locations and pathways; 

• Choice of marine traffic routes to and from the SWDA and OECC; 

• Soil characteristics at excavation areas for fugitive emissions determination; and 

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

Changes to the design capacity of the turbines would not alter the maximum potential air quality impacts 
for Alternative B because the maximum-case scenario involved the maximum number of WTGs (62 for 
Phase 1, up to 88 for Phase 2) allowed in the proposed-Project design envelope (PDE).  
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Impacts of Alternative B – Proposed Action on Air Quality 

This section identifies potential impacts of Alternative B on air quality.  

Impacts of Phase 1 

Air emissions during construction of Phase 1 would primarily come from the main propulsion engines, 
auxiliary engines, and auxiliary equipment on marine vessels used during construction activities. 
Emissions from vessel engines would occur while vessels install offshore facilities within the SWDA, 
during installation of the offshore export cables, during vessel transits to and from port, and while vessels 
are in port (COP Volume I, Sections 3.2.2.5 and 4.2.2.5; Epsilon 2022).  

Primary emission sources would be increased commercial vessel traffic, air traffic, public vehicular 
traffic, combustion emissions from construction equipment, and some fugitive emissions. Construction 
impacts would also likely affect air quality over a larger spatial area in comparison to operations because 
of the increased emissions during various construction activities. Reduced levels of emissions and lower 
magnitude air quality impacts would occur during the decommissioning stage. As Alternative B and other 
future offshore wind projects come online, power generation emissions in the region would reduce 
emissions over time, and this would contribute to a net benefit on air quality regionally. Most air quality 
impacts would remain offshore because the highest emissions would occur in this region, and the 
westward prevailing winds would result in most plumes remaining offshore. Phase 1 activities would be 
required to comply with the CAA, and emissions may exceed de minimis thresholds, requiring offsets and 
mitigation. 

During the construction stage, the activities of additional workers, increased traffic congestion, additional 
commuting miles for construction personnel, and increased air-polluting activities of supporting 
businesses could result in impacts on air quality. Fuel combustion and some incidental solvent use would 
cause construction-related air emissions. The air pollutants would include CO, NOx, PM10, PM2.5, SO2, 
VOCs, CO2e or GHG emissions, O3, and total HAPs. The COP provides a complete description of all 
emission points associated with the construction and operations stages of Phase 1, including engine sizes, 
hours of operation, load factors, emergency generators, emission factors, and fuel consumption rates, 
along with a description of the air emission calculation methodology (Volume III, Appendix B; Epsilon 
2022). The total construction emissions of each pollutant for Phase 1 are summarized Table E-1, as well 
as in the COP (Volume III, Table 5.1-6 and Volume III, Appendix B, Table 3.2-1; Epsilon 2022). 
Construction equipment would use appropriate fuel-efficient engines and comply with all applicable air 
emission standards to keep combustion emissions and associated air quality impacts to a minimum. 

Phase 1 would affect air quality through the following primary IPFs during construction, operations, and 
decommissioning. 

Accidental releases: Proposed Project construction could release air toxics or HAPs due to accidental 
chemical spills. Phase 1 would have up to about 373,426 gallons of coolants, 591,542 gallons of oils and 
lubricants, and 114,638 gallons of diesel fuel in its 62 WTG foundations; and about 6,340 gallons of 
coolants, 355,506 gallons of oils and lubricants, and 16,402 gallons of diesel fuel in its two ESP 
foundations within the air quality geographic analysis area (COP Volume I, Table 3.3-6; Epsilon 2022). 
These may lead to short-term periods of hazardous air toxic pollutant emissions, such as VOCs through 
evaporation. VOC emissions would also be an important precursor to O3 formation. Air quality impacts 
would be short term and limited to the local area at and around the accidental release location. These 
activities would have a negligible air quality impact from Phase 1.  

Accidental releases would occur infrequently over the 30-year period of operations with a higher 
probability of spills during construction of projects, but they would not be expected to contribute 
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appreciably to overall impacts on air quality; the total storage capacity within the air quality geographic 
analysis area is considerably less than the volumes of hazardous liquids being transported by ongoing 
activities. As a result, the Phase 1 operations would have negligible impacts on air quality due to 
accidental releases.  

Air emissions: Emission-producing onshore activities of Phase 1 would consist of horizontal directional 
drilling (HDD), duct bank construction, cable-pulling operations, and substation construction. HDD 
emissions would be generated by operations of diesel-powered equipment (e.g., drilling rigs or other 
machinery). The HDD would take several weeks to complete. Duct bank construction and cable-pulling 
operations could take up to 8 months spread across an 18-month period (COP Volume III, Figure 3.1-3; 
Epsilon 2022). The applicant’s voluntarily committed emission-reduction measures include fuel-efficient 
engines; Tier 2 or higher engines for marine diesel engines; use of ultra-low sulfur diesel fuel for some 
engines and 1,000 parts per million sulfur fuel in others; complying with International Maritime 
Organization energy-efficiency regulations; complying with applicable VOC content limits and 
requirements involving the use of adhesives and sealants; following smoke and opacity standards; 
implementing anti-idling practices; covering and securing all loose materials and construction wastes that 
are transported to and from the SWDA and OECC; and other emission-reducing measures to further 
reduce air quality impacts (Epsilon 2022). It is anticipated that emissions and the corresponding air 
quality impacts of Phase 1 onshore construction activities would be limited to approximately 2 years 
(COP Volume III, Figure 3.1-3; Epsilon 2022). Because such activities for Phase 1 would occur for short 
periods and be limited to combustion emissions, they would have a negligible impact on air quality. 
Other activities involving excavation, such as duct bank construction and hauling operations during 
cable-pulling and splicing activities, would result in combustion emissions from vehicle activity such as 
bulldozers, excavators, and diesel trucks, and fugitive particulate emissions from excavation and hauling 
of soil. These emissions would be highly variable and limited in spatial extent at any given period and 
would result in temporary, minor impacts. Fugitive particulate emissions would vary depending on the 
spatial extent of the excavated areas, soil type, and soil moisture content, and the magnitude and direction 
of ground-level winds. Fugitive emissions could be partially mitigated by imposing limits on the surface 
area of exposed soils in a specific area and spraying water for dust control, when possible, thereby 
resulting in minor impacts. There would be minor impacts from onshore construction from Phase 1. 

The overall air quality impacts of offshore construction activities would continue for approximately 
2 years (COP Volume III, Figure 3.1-3; Epsilon 2022). Specific emissions from potential sources or 
construction activities would vary throughout construction of offshore components. For pollutants such as 
NO2, PM2.5, and SO2, the USEPA bases NAAQS attainment status on monitored 3-year pollutant 
concentrations. Because the construction stage of the offshore components would likely not extend past 
2 years and because the emissions would vary throughout the stage, BOEM does not expect projected air 
quality impacts to exceed the NAAQS for these pollutants. Construction emissions from Phase 1 are 
shown in Table G.2.1-4 (COP Volume III, Appendix B; Epsilon 2022). 

Table G.2.1-4: Estimated Construction Emissions, Phase 1 

     Total Emissions (tons)    

Activity NOx VOCs CO PM10 PM2.5 SO2 HAPs CO2e 
Phase 1 construction emissions  5,917 124 1,406 238 230 41 18 393,627 

CO = carbon monoxide; CO2e = carbon dioxide equivalent; HAP = hazardous air pollutant; NOx = nitrogen oxide; 
PM2.5 = articulate matter smaller than 2.5 microns; PM10 = particulate matter smaller than 10 microns; SO2 = sulfur dioxide; VOC 
= volatile organic compound 

Both NOx and VOC are O3 precursors, and these emissions may contribute to some increase in O3 
production during construction. There would be minor air quality impacts due to construction of Phase 1. 
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Emissions from Phase 1 offshore activities would occur during pile and scour protection installation, 
offshore cable laying, turbine installation, and ESP installation. Offshore activities would have more 
significant power requirements, resulting in a greater need for diesel-generating equipment to supply 
temporary power to WTGs or ESPs and other construction equipment. Offshore construction-related 
emissions would come from diesel generators used to temporarily supply power to the WTGs and ESPs 
so that workers could power up lights, controls, and other equipment before cabling is in place. There 
would also 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 Project may require emergency generators at times, 
potentially resulting in increased emissions for limited periods. 

Emissions from onshore operations activities would be limited to periodic use of construction vehicles 
and equipment. Onshore operations activities would include occasional inspections and repairs to the 
onshore substation and splice vaults, which would require minimal use of worker vehicles and 
construction equipment. Phase 1 intends to use port facilities at both Craigville Public Beach Landfall 
Site and/or Covell’s Beach Landfall Site to support operations activities. Air quality impacts due to 
onshore operations from Phase 1 would be minor, occurring for short periods and temporary.  

During operations, air quality impacts are anticipated to be smaller in magnitude than during construction 
and decommissioning. The operations stage of Phase 1 would generate fewer emissions than construction, 
as it would involve limited vessel and commercial traffic, and operations of emergency equipment would 
occur infrequently. 

Operations activities would consist of WTG operations, planned maintenance, and unplanned emergency 
maintenance. The WTGs operating under Phase 1 would have no pollutant emissions. Emergency 
generators located on the WTGs and the ESPs would operate during emergencies or testing, so emissions 
from these sources would be temporary and negligible. Pollutant emissions from operations 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 SWDA for inspections, routine maintenance, 
and repairs. Jack-up vessels, multipurpose offshore support vessels, and rock-dumping vessels would 
infrequently travel to the SWDA for significant maintenance and repairs. Table G.2.1-5 shows the 
estimated operations emissions for Phase 1 (COP Volume III, Appendix B; Epsilon 2022). 

Table G.2.1-5: Estimated Operations Emissions, Phase 1 

     

Annual 
Emissions  

(tons per year)    

Activity NOx VOCs CO PM10 PM2.5 SO2 HAPs CO2e 
Phase 1 operations emissions, typical 
year 

178 3.2 45 6.0 5.8 0.5 0.5 20,259 

Phase 1 operations emissions, 
maximum year 

266 4.8 65 8.9 8.6 0.8 0.7 26,039 

CO = carbon monoxide; CO2e = carbon dioxide equivalent; HAP = hazardous air pollutant; NOx = nitrogen oxide; 
PM2.5 = particulate matter smaller than 2.5 microns; PM10 = particulate matter smaller than 10 microns; SO2 = sulfur dioxide; 
VOC = volatile organic compound 

Increases in renewable energy can result in significant reductions in fossil-fuel-type emissions. Once 
operational, Phase 1 would result in annual avoided emissions of 1,585,878 tons of CO2e, 848 tons of 
NOx, and 450 tons of SO2 (COP Volume III, Appendix B; Epsilon 2022). Accounting for construction 
emissions and assuming decommissioning emissions would be similar to construction emissions, the 
proposed Project would offset CO2e emissions related to its development and eventual decommissioning 
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within the first year of operations; from that point, the proposed Project would offset emissions that 
would otherwise be generated from another source. Offshore operations activities would have a minor 
beneficial air quality impact as a result of Phase 1. 

For onshore decommissioning activities, the proposed Project would remove onshore export cables from 
the duct bank using truck-mounted winches, cable reels, and cable reel transport trucks. The proposed 
Project could leave the concrete-encased duct bank and splice vaults in place for future reuse, as well as 
elements of the onshore substation and grid connections. Consequently, onshore decommissioning 
emissions would be significantly less than onshore construction emissions. There would be minor and 
temporary air quality impacts from Phase 1 due to decommissioning. 

Climate change: Phase 1 and other future offshore wind projects would produce GHG emissions (nearly 
all CO2) that contribute to climate change; however, these contributions would be minimal compared to 
aggregate global emissions and less than the emissions offset during operations of the offshore wind 
facility. CO2 is relatively stable in the atmosphere and for the most part mixed uniformly throughout the 
troposphere and stratosphere. Hence, the impact of GHG emissions does not depend upon the source 
location. Increasing energy production from offshore wind projects could reduce regional GHG emissions 
by displacing energy from fossil fuels. This reduction could more than offset the relatively small GHG 
emissions from offshore wind projects. This 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. 
The additional GHG emissions anticipated from the planned activities, including Phase 1, over the next 
30-year period would have a negligible incremental contribution to climate change. Therefore, Phase 1 
would have negligible impacts on climate change during these activities and an overall minor beneficial 
impact on both GHG emissions and criteria pollutants, including O3 precursors like NOx, compared to a 
similarly sized fossil-fuel power-generating station or the generation of the same amount of energy by the 
existing grids. Because GHG emissions spread out and mix within the troposphere, the climatic impact of 
GHG emissions does not depend upon the source location. Therefore, regional climate impacts are likely 
a function of global emissions.  

As shown in Table G.2.1-5, operations of Phase 1 would produce CO2e emissions that that contribute to 
climate change, although these contributions would be minuscule compared to aggregate global 
emissions. Operations of Phase 1 would also reduce or avoid CO2e emissions from fossil-fuel power 
generation. As a result, Phase 1 operations would have negligible impacts with respect to climate change 
due to CO2e emissions, as well as negligible beneficial impacts due to fossil fuel CO2e emissions avoided 
or prevented.  

Impacts of Phase 2 

The air emission sources during construction of Phase 2 would be similar to those in Phase 1 of the 
proposed Project. If the applicant includes the South Coast Variant (SCV) as part of the final proposed 
Project design, some or all of the impacts on air quality from the Phase 2 OECC through Muskeget 
Channel would not occur. 1 BOEM will provide a more detailed analysis of the SCV impacts and the 
Phase 2 OECC on air quality in a supplemental NEPA analysis. The volumes and impacts of Phase 2 
emissions are discussed below. 

 

1 The applicant would be required to notify BOEM of a COP revision pursuant to 30 CFR § 585.634 if the applicant 
determines the SCV is necessary. 
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The COP provides a complete description of all emission points associated with the construction and 
operations stages of Phase 2, including engine sizes, hours of operation, load factors, emergency 
generators, emission factors, and fuel consumption rates, along with a description of the air emission 
calculation methodology (Volume III, Appendix B; Epsilon 2022). The total construction emissions of 
each pollutant for Phase 2 are summarized Table G.2.1-6, as well as in the COP (Volume III, Table 
5.1-7 and Volume III, Appendix B, Table 3.3-1; Epsilon 2022). 

Accidental releases: Phase 2 could release HAPs because of accidental chemical spills. Phase 2 would 
have up to about 409,564 gallons of coolants, 648,788 gallons of oils and lubricants, and 125,732 gallons 
of diesel fuel in its 68 WTG foundations; and about 9,510 gallons of coolants, 533,334 gallons of oils and 
lubricants, and 24,608 gallons of diesel fuel in its three ESP foundations within the air quality geographic 
analysis area (COP Volume I, Table 4.3-7; Epsilon 2022). Air quality impacts would be short term and 
limited to the local area at and around the accidental release location. These activities would have a 
negligible air quality impact as a result of Phase 2. The change in risk to, or impact on, air quality in the 
air quality geographic analysis area due to offshore wind development is small. The frequency of 
accidental release events would be small. If an accidental release occurs, it is anticipated that the overall 
air quality impact would be short term and spatially limited. Collectively, there would be about 
1.3 million gallons of coolants, 5.1 million gallons of oils and lubricants, and 715,955 gallons of diesel 
fuel contained within the 700 foundations from Phase 2 and future planned activities in the air quality 
geographic analysis area. Impacts from accidental releases during construction from the SCV would be 
similar to those impacts discussed for Phase 1 but would occur in Bristol County, Massachusetts. 

Air emissions: Onshore activities of Phase 2 would be similar to those of Phase 1 and consist of HDD, 
duct bank construction, cable-pulling operations, and substation construction. The applicant would 
commit to the same emission-reducing measures as described for Phase 1. It is anticipated that emissions 
and the corresponding air quality impacts of onshore construction activities would be limited to 
approximately 2 years. Because such activities for Phase 2 would occur for short periods and be limited to 
combustion emissions, they would have a negligible impact on air quality. Fugitive emissions could be 
partially mitigated by imposing limits on the surface area of exposed soils in a specific area and spraying 
water for dust control, when possible, thereby resulting in minor impacts. There would be minor impacts 
from onshore construction from Phase 2. 

Phase 2 would contribute up to 531,441 tons of construction emissions, which would be additive with the 
impacts of all other construction activities, including future offshore wind activities, that occur within the 
air quality geographic analysis area before the resource has recovered from the impact caused by the 
proposed Project. Table G.2.1-6 shows the estimated construction emissions for Phase 2 (COP Volume 
III, Appendix B; Epsilon 2022).  

Table G.2.1-6: Estimated Construction Emissions, Phase 2  

    Total Emissions (tons)     
Activity NOx VOCs CO PM10 PM2.5 SO2 HAPs CO2e 
Phase 2 construction emissions  7,732 164 1,841 339 329 54 24 520,958 

CO = carbon monoxide; CO2e = carbon dioxide equivalent; HAP = hazardous air pollutant; NOx = nitrogen oxide; PM2.5 = 
particulate matter smaller than 2.5 microns; PM10 = particulate matter smaller than 10 microns; SO2 = sulfur dioxide; VOC = 
volatile organic compound 

Both NOx and VOC are O3 precursors, and these emissions may contribute to some increase in O3 
production during construction. There would be minor air quality impacts due to the construction of 
Phase 2. The emission sources for Phase 2 offshore activities would be the same sources as for Phase 1.  
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Emissions from operations activities would be similar to those in Phase 1 and limited to periodic use of 
construction vehicles and equipment. During operations, air quality impacts are anticipated to be smaller 
in magnitude compared to construction and decommissioning. Operations of Phase 2 would generate 
fewer emissions than construction since they would involve limited vessel and commercial traffic, and 
operations of emergency equipment would occur infrequently. Air quality impacts due to onshore 
operations from Phase 2 would be temporary and minor, occurring only when maintenance vessels or 
vehicles are used.  

The change in risk to, or impact on, air quality in the geographic analysis area due to offshore wind 
development is small, and the frequency of accidental release events would also be small. If a release 
were to occur, it is anticipated that the overall air quality impact would be short term and spatially limited.  

The COP provides a more detailed description of offshore and onshore operations activities for 
Phase 2 (Volume I; Epsilon 2022) and summarizes emissions during operations (COP Volume III, 
Appendix B, Table 3.3-2; Epsilon 2022). Operations activities would be similar to those in Phase 1 and 
include WTG operations, planned maintenance, and unplanned emergency maintenance. 
Table G.2.1-7 shows the estimated operations emissions for Phase 2 (COP Volume III, Appendix B; 
Epsilon 2022). 

Table G.2.1-7: Estimated Operations Emissions, Phase 2 

    

Annual 
Emissions 
(tons per 

year)     
Activity NOx VOCs CO PM10 PM2.5 SO2 HAPs CO2e 
Phase 2 operations emissions, typical 
year 

179 3.2 45 6.0 5.8 0.5 0.5 27,594 

Phase 2 operations emissions, 
maximum year 

270 4.9 67 9.0 8.7 0.9 0.7 33,606 

CO = carbon monoxide; CO2e = carbon dioxide equivalent; HAP = hazardous air pollutant; NOx = nitrogen oxide; PM2.5 = 
particulate matter smaller than 2.5 microns; PM10 = particulate matter smaller than 10 microns; SO2 = sulfur dioxide; VOC = 
volatile organic compound 

Increases in renewable energy can result in significant reductions in fossil-fuel-type emissions. Once 
operational, Phase 2 would result in annual avoided emissions of 2,345,191 tons of CO2e, 1,255 tons of 
NOx, and 666 tons of SO2 (COP Volume III, Appendix B; Epsilon 2022). Accounting for construction 
emissions, and assuming decommissioning emissions would be similar to the construction stage, the 
proposed Project would offset CO2e emissions related to its development and eventual decommissioning 
within the first year of operation; from that point, offsetting emissions would be otherwise generated from 
another source.  

Similar to Phase 1, onshore decommissioning activities of Phase 2 would have substantially lower 
emissions than onshore construction. There would be minor and temporary air quality impacts from 
Phase 2 due to decommissioning. Air emission impacts from operations and decommissioning of the SCV 
would be similar to those impacts discussed under Phase 1. 

Climate change: Impacts on climate change from Phase 2 construction would be similar to those in 
Phase 1. Therefore, Phase 2 construction would have negligible impacts on climate change and an overall 
minor beneficial impact on GHG emissions and criteria pollutants compared to a similarly sized 
fossil-fuel power-generating station or the generation of the same amount of energy by the existing grids. 
Impacts on climate change from construction of the SCV would be similar to those in Phase 1. 
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Cumulative Impacts  

Offshore construction overlap between Phase 1 and planned offshore wind projects would begin in 
2023 based on the lease areas within the air quality geographic analysis area (Table E-1). As Alternative 
B and other future offshore wind projects come online, power generation emissions in the region would 
reduce emissions over time, and this would contribute to a net benefit on air quality regionally. Most air 
quality impacts would remain offshore since the highest emissions would occur in this region, and the 
westward prevailing winds would result in most plumes remaining offshore.  

The cumulative impacts of Alternative B considered the impacts of Alternative B in combination with 
other ongoing and planned wind activities. Ongoing and planned non-offshore wind activities described in 
Table G.1-14 in Appendix G would contribute to impacts on air quality through the primary IPFs of air 
emissions and climate change. These impacts would primarily occur through changes emissions of air 
pollutants and CO2e. Cumulative impacts on air quality would range from negligible to minor, as well as 
minor beneficial. Adverse impacts would occur due to increased emissions, while beneficial impacts 
would occur due to the offset of GHG emissions from fossil-fuel power plants due to the use of offshore 
wind energy. 

Conclusions  

Impacts of Alternative B. Alternative B would have minor impacts and minor beneficial impacts on air 
quality within the geographic analysis area based on all IPFs. Air quality in the geographic analysis area 
may be impacted by the emission of criteria pollutants from sources involved in construction or 
operations of the proposed Project. These impacts, while generally localized to the emission source in 
question, may occur at any location associated with the proposed Project, be it offshore in the SWDA or 
at any of the onshore construction or support sites. Additionally, O3 levels in the region could potentially 
be impacted.  

The majority of air emissions from Alternative B would come from vessels, engines on construction 
equipment, aircraft (e.g., helicopters), generators, on-road vehicles, and some fugitive emissions during 
the construction, operations, and decommissioning stages. Fugitive emissions would occur from 
excavation and hauling soil. A net benefit in air quality is expected as Alternative B comes online and 
offsets emissions from fossil-fuel-type sources. Because total actual fossil-fuel emissions are much higher 
than total actual emissions due to renewable energy sources, a relatively small percentage reduction in 
fossil-fuel emissions can lead to much larger emissions reductions relative to the smaller emission 
increases that would result from implementation of offshore wind projects.  

Although Alternative B would generate some air quality impacts due to various activities associated with 
construction, maintenance, and eventual decommissioning, these emissions would be relatively small and 
limited in duration. BOEM could reduce potential impacts by requiring the use of dust control plans for 
onshore construction areas as a condition of COP approval (EIS Appendix H, Mitigation and 
Monitoring). The potential impacts from construction activities and the operations of the various vehicles, 
sea vessels, and temporary power-generating and maintenance equipment would be further reduced if the 
potential mitigation and monitoring measures related to dust control plans outlined in EIS Appendix H 
became a condition of COP approval. 

Cumulative Impacts of Alternative B. The cumulative impacts on air quality in the geographic analysis 
area would be minor and moderate beneficial. The main driver for this impact rating is air emissions 
related to construction activities increasing commercial vessel traffic, air traffic, public vehicular traffic, 
combustion emissions from construction equipment, and fugitive emissions, which would be higher 
during overlapping construction activities but short term in nature as the overlap would be limited. 
Alternative B would contribute to the overall impact rating primarily through short-term construction 
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emissions from construction vessels. Overall, Alternative B would result in a net decrease in overall 
emissions over the region compared to the installation of a traditional fossil-fuel power-generating station.  

Impacts of Alternative C – Habitat Impact Minimization Alternative on Air Quality 

Alternatives C-1 and C-2 would not affect the number or placement of WTGs or ESPs for the proposed 
Project compared to Alternative B. Alternatives C-1 and C-2 would alter the exact routes of inter-array, 
inter-link, and export cables installed for the proposed Project, and could, thus, affect the exact length of 
cable installed and area of ocean floor disturbed or the exact location of construction or maintenance 
vessel activity. These differences would not result in meaningfully different impacts compared to 
Alternative B. Therefore, the impacts of Alternatives C-1 and C-2 on air quality would be the same as 
those for Alternative B.  
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G.2.2 Water Quality 

G.2.2.1 Description of the Affected Environment 

This section discusses existing water quality in the geographic analysis area, as described in Table D-1 in 
EIS Appendix D, Geographical Analysis Areas, and shown on Figure G.2.2-1. This is defined as a 
10-mile radius around the SWDA, the OECC, and vessel routes to/from the port facilities. 
Table G.1-15 describes existing conditions and, based on IPFs assessed, the impacts on water quality of 
ongoing and planned activities other than offshore wind, which is discussed below. 

Detailed descriptions of existing conditions for onshore and offshore water quality can be found in the 
COP (Section 5.2, Volume III; Epsilon 2022), as well as the Vineyard Wind 1 Offshore Wind Energy 
Project Final Environmental Impact Statement (BOEM 2021a), for which the analysis area overlaps with 
much of the geographic analysis area for the proposed Project. These regional descriptions remain valid 
and are briefly summarized in this section. Key water quality parameters are presented in Table G.2.2-1, 
including mean observed values from 2010 to 2020 in Nantucket Sound for three data buoys from the 
available data in Center for Coastal Studies (2020) dataset. 

Table G.2.2-1: Water Quality Parameters with Characterizing Descriptions and Mean Ranges from Three 
Data Buoys in Nantucket Sound (2010 to 2020) 

Parameter Characterizing Description Mean Ranges 

Temperature 
Water temperature heavily affects species distribution in the ocean. Large-scale 
changes to water temperature may impact seasonal phytoplankton blooms, an 
important part of New England marine ecosystems (Oviatt 2004). 

18.0–20.3°C 

Salinity 
Salinity, or salt concentration, also affects species distribution. Seasonal 
variation is smaller than year-to-year variation and less predictable than 
temperature changes (Kaplan 2011). 

31.5–31.7 practical 
salinity units 

Dissolved oxygen Dissolved oxygen concentrations should be above 5 mg/L to maintain a stable 
environment; lower levels may affect sensitive organisms (USEPA 2000). 7.3–8.0 mg/L 

Chlorophyll a 
Chlorophyll a is an indicator of primary productivity. The USEPA considers 
estuarine and marine levels of chlorophyll a under 5 μg/L to be good, 5 to 
20 μg/L to be fair, and over 20 μg/L to be poor (USEPA 2021a).  

2.0–2.3 mg/L 

Turbidity 
Turbidity is a measure of water clarity. High turbidity reduces light penetration, 
reduces ecological productivity, and provides attachment places for other 
pollutants (USGS 2018). 

0.6–0.8 
nephelometric 
turbidity units 

Total nitrogen and 
Total phosphorous 

Phytoplankton (the foundation of the marine food chain) growth rates depend on 
nutrient availability in the water. Nutrient sources within the geographic 
analysis area include recycling or resuspension from sediments, river and stream 
discharges, transport into the area from offshore waters, atmospheric deposition, 
and upwelling from deeper waters (COP Section 5.2.1, Volume III; Epsilon 
2022).  

10.2–12.7 µM 
0.7–0.9 µM 

Source: Center for Coastal Studies 2020 

°C = degrees Celsius; μg/L = micrograms per liter; COP = Construction and Operations Plan; mg/L = milligrams per liter; 
USEPA = U.S. Environmental Protection Agency 
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Figure G.2.2-1: Geographic Analysis Area for Water Quality 
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Weather-driven surface currents, tidal mixing, and estuarine outflow all contribute to driving water 
movement through the area (Kaplan 2011) with large-scale regional water circulation (clockwise 
movement from Georges Bank toward the equator) being the strongest in the late spring and summer 
(Gulf of Maine Census 2018). 

The proposed Project may use the following ports: the Port of New Bedford, Brayton Point Commerce 
Center, Fall River terminal facilities, Vineyard Haven Harbor, and the Salem Offshore Wind Port in 
Massachusetts; the Port of Bridgeport and Port of New London in Connecticut; the Paulsboro Marine 
Terminal in New Jersey; the Port of Albany Beacon Island expansion, Port of Coeymans, GMD Shipyard, 
South Brooklyn Marine Terminal, New York State Offshore Wind Port, Homeport Pier, Arthur Kill 
Terminal, Shoreham site, and Greenport Harbor in New York; and the Port of Providence (ProvPort), 
South Quay Terminal, and Port of Davisville in Rhode Island (EIS Section G.2.7, Land Use and Coastal 
Infrastructure). These ports are located within protected embayments and urban estuaries. These 
nearshore and inshore bodies of water typically have worse water quality conditions than waters farther 
offshore (e.g., in Buzzards Bay or Nantucket Sound) due to groundwater discharge, which results in 
nutrient pollution and other water quality issues. Inner New Bedford Harbor was given a score of 
43 (Fair) out of 100 in the Buzzards Bay Coalition’s Bay Health Index score, which combines water 
turbidity, nitrogen levels, dissolved oxygen concentration, and algae content. Outer New Bedford Harbor 
had a score of 56 (Fair) (Buzzards Bay Coalition 2021). Nutrient overloading in estuaries and coastal 
waters goes back several decades with increases in coastal development (approximately 80 percent of 
which is due to groundwater contamination by septic systems) and boat traffic (Cape Cod Commission 
2013). Both development and increased boat traffic contribute to other contaminant levels, and these 
would continue regardless of the offshore development. 

Additionally, climate change (warming sea temperatures, rising sea levels, ocean acidification, etc.) can 
affect water quality, causing variability within the ecosystem. Regional ocean temperatures have warmed 
faster than the global ocean over the last 2 decades, especially in the Gulf of Maine (NOAA 2021). This 
long-term temperature change is forced by the warming of source waters flowing into the region rather 
than by local atmospheric forcing (Shearman and Lentz 2010). 

The USEPA monitors water quality trends over time through a national coastal condition assessment. 
This assessment establishes a water quality index to describe the water quality of various coastal areas 
by assigning three condition levels (good, fair, and poor) for several water quality parameters. 
Table G.2.2-2 lists the USEPA Region 1 condition levels per parameter from 2005, 2010, and 
2015 (USEPA 2021b); Region 1 includes the coastal waters in the geographic analysis area. Overall, 
coastal water quality is in good condition. Since 2005, the percentage of “good” ratings has increased for 
all of the parameters analyzed, although dissolved phosphorus “good” ratings dipped in 2010 before 
increasing in 2015. 

Table G.2.2-2: Water Quality Index for the U.S. Environmental Protection Agency Region 1 Stations based 
on Data Collected in 2005, 2010, and 2015 

  2005   2010   2015  
Parameter Othera Good Fair Othera Good Fair Othera Good Fair 
Dissolved oxygen 62.1 % 8.0% 29.9% 86.6% 7.6% 5.8% 88.4% 4.8% 6.8% 
Chlorophyll a 65.7% 9.4% 24.9% 86.7% 10.0% 3.3% 94.2% 5.8% 0% 
Water clarity 66.9% 1.0% 32.1% 97.6% 0% 2.4% 99.6% 0.2% 0.2% 
Dissolved nitrogen 74.2% 2.3% 23.5% 94.0% 5.8% 0.2% 99.7% 0.3% 0% 
Dissolved phosphorous 17.4% 52.3% 30.3% 14.7% 82.3% 3.0% 40% 51.9% 8.1% 

Source: USEPA 2021b 
a This includes water quality stations that recorded “poor” values, or for which data were not available. 
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G.2.2.2 Environmental Consequences 

Definitions of impact levels for water quality are described in Table G.2.2-3. There are no beneficial 
impacts on water quality. 

Table G.2.2-3: Impact Level Definitions for Water Quality 

Impact Level  Impact Level  Definition  
Negligible  Adverse  Changes would be undetectable.  
Minor  Adverse  Changes would be detectable but would not result in 

degradation of water quality in exceedance of water quality 
standards.  

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

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

Impacts of Alternative A – No Action Alternative on Water Quality 

When analyzing the impacts of Alternative A on water quality, BOEM considered the impacts of ongoing 
activities, including ongoing non-offshore wind and ongoing offshore wind activities on the existing 
conditions for air quality infrastructure (Table G.1-15). The cumulative impacts of Alternative A 
considered the impacts of Alternative A in combination with other planned non-offshore wind and 
offshore wind activities, as described in EIS Appendix E, Planned Activities Scenario.  

Under Alternative A, existing conditions for water quality described in Section G.2.2.1 would continue to 
follow current regional trends and respond to IPFs introduced by other ongoing non-offshore wind and 
offshore wind activities. Ongoing and planned activities within the geographic analysis area that affect 
water quality include onshore development activities (including urbanization, forestry practices, 
municipal waste discharges, and agriculture), marine transportation-related discharges, dredging and port 
improvement projects, commercial fishing, military use, new submarine cables and pipelines, and climate 
change. These activities would continue regardless of the offshore development over the proposed 
30-year Project period and are expected to continue on existing trends based on the current regulations in 
place. Impacts on water quality from ongoing and planned non-offshore wind actions would still occur, 
but the exact impact depends on the temporal and geographical nature of activities and associated IPFs. 

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on water 
quality include construction, operation, and decommissioning of the Vineyard Wind 1 project in Lease 
Area OCS-A 0501 and the South Fork Wind project in Lease Area OCS-A 0517, as well as other ongoing 
offshore wind projects that use Massachusetts ports in and near New Bedford, Brayton Point, Fall River, 
and Vineyard Haven. Ongoing and planned activities (including offshore wind) would affect land use and 
coastal infrastructure through the primary IPFs described below. 

Cumulative Impacts 

The nature, extent, frequency, duration, and intensity of various IPFs and their associated impacts from 
future offshore wind activities other than the proposed Project have been detailed in the Final EIS for 
Vineyard Wind 1 Project (Vineyard Wind 1) (BOEM 2021a). That analysis is also applicable to the 
present assessment. The cumulative impact analysis for Alternative A considers the impacts of 
Alternative A in combination with other planned non-offshore wind activities and planned offshore wind 
activities (other than Alternative B). The following section summarizes BOEM’s findings (2021a) and 
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updates them to the extent that new information is available. Future offshore wind activities would affect 
water quality through the following primary IPFs.  

Accidental releases: Future offshore wind activities could expose coastal and offshore waters to 
contaminants (such as fuel; sewage; solid waste; or chemicals, solvents, oils, or grease from equipment) 
in the event of a spill or release during routine vessel use, collisions and allisions, or equipment failure of 
a WTG or ESP. All future offshore wind projects would be required to comply with regulatory 
requirements related to the prevention and control of accidental spills administered by the U.S. Coast 
Guard (USCG) and Bureau of Safety and Environmental Enforcement (BSEE). Oil spill response plans 
(OSRP) are required for every project and would provide for rapid spill response, clean-up, and other 
measures that would help to minimize potential impacts on affected resources from spills. BOEM 
assumes all projects and activities would comply with laws and regulations to minimize releases.  

Vessel activity would increase during construction, and, thus, would increase the potential for vessel 
allisions/collisions and fuel spills. The probability of a fuel spill would be minimized by preventative 
measures, such as onboard containment measures and OSRPs, during routine vessel operations, including 
fuel transfer. The extent and persistence of water quality impacts from a fuel spill would depend on the 
meteorological and oceanographic conditions at the time and the effectiveness of spill response measures.  

Using the assumptions in Table E-1, approximately 1.0 million gallons of coolants, 4.6 million gallons of 
oils and lubricants, and 703,850 gallons of diesel fuel would be contained in the 724 foundations (WTGs 
and ESPs) for the wind energy projects (other than the proposed Project) within the water quality 
geographic analysis. Other chemicals, including grease, paints, and sulfur hexafluoride, would also be 
used at the offshore wind projects, and black and gray water may be stored on facilities. BOEM has 
conducted extensive modeling to determine the likelihood and impacts of a chemical spill at offshore 
wind facilities (Bejarano et al. 2013). The modeling effort revealed the most likely type of spill to occur is 
from the WTGs at a volume of 90 to 440 gallons, at a rate of one time in 1 to 5 years, or a diesel fuel spill 
of up to 2,000 gallons at a rate of one time in 20 years. The likelihood of a spill occurring from multiple 
WTGs and ESPs at the same time is very low and, therefore, the potential impacts from a spill larger than 
2,000 gallons are largely discountable. The likelihood of a catastrophic, or maximum-case scenario, 
release of all oils and chemicals would be very low (Bejarano et al. 2013).  

The use of heavy equipment onshore could result in potential spills during use or refueling activities. 
Onshore construction activities and associated equipment would involve fuel and lubricating and 
hydraulic oils. 

Trash and debris accidently released into the marine environment can harm marine animals through 
entanglement and ingestion. Vessel operators will adhere to the International Convention for the 
Prevention of Pollution from Ships (MARPOL 73/78) Annex V requirements, USEPA and USCG 
regulations, and BSEE regulations.  

An accidental release would generally be localized, short term, and result in little change to water quality. 
In the unlikely event a large spill occurred, impacts on water quality would be short term to long term, 
depending on the type and volume of material released and the specific conditions (e.g., depth, currents, 
weather conditions) at the spill location, as well as the effectiveness of spill response measures. Due to 
the low likelihood of a spill occurring and the expected size of the most likely spill, the overall impact of 
accidental releases would be short term and localized, resulting in little change to water quality 
(BOEM 2021a). As such, accidental releases from future offshore wind development would not 
contribute appreciably to overall impacts on water quality. 

Anchoring and gear utilization: Anchoring associated with future wind development could contribute to 
changes in water quality through resuspension of sediments during construction, operations, and 
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decommissioning. Disturbances to the seabed during anchoring would temporarily increase suspended 
sediment and turbidity levels in and immediately adjacent to the anchorage area. Due to the current 
ambient conditions and the localized area of disturbances around each of the individual anchors, the 
overall impact of increased sediment and turbidity from vessel anchoring would be localized and short 
term, resulting in little change to ambient water quality (BOEM 2021a). Therefore, anchoring and gear 
utilization would not appreciably contribute to overall impacts on water quality. 

Cable emplacement and maintenance: Using the assumptions in Table E-1, cable emplacement from 
future offshore wind development other than the proposed Project would result in seabed disturbance of 
about 7,510 acres. This would result in increased suspended sediments and turbidity. The sediment 
dispersion model for the proposed Project used several simulations for possible cable installation methods 
and predicted the sediment plume would be located in approximately the bottom 20 feet of the water 
column. Above-ambient total suspended solids (TSS) was predicted to stay within 656 feet of the cable 
but could possibly extend 1.3 to 1.4 miles; elevated TSS persisted for less than 4 hours. Future offshore 
wind projects would use dredging only when necessary and rely on other cable laying methods for 
reduced impacts (i.e., jet or mechanical plow), where feasible. Due to the current ambient conditions, 
localized areas of disturbances, and range of variability within the water column, the overall impacts of 
increased sediments and turbidity from cable emplacement and maintenance would be localized and short 

term, resulting in little change to ambient water quality. The impacts of periodic cable maintenance on 
water quality would be similar to those described for cable emplacement but would be more localized 
(i.e., affecting only the segment of cable being maintained). Cable emplacement and maintenance 
activities would not appreciably contribute to overall impacts on water quality. 

Discharges/intakes: WTGs and ESPs are typically self-contained and do not generate discharges under 
normal operating conditions. Future offshore wind projects would result in a small incremental increase in 
vessel traffic, with a short-term peak during construction. Vessel activity associated with future offshore 
wind project construction is expected to occur regularly in the Rhode Island and Massachusetts Lease 
Areas (RI/MA Lease Areas) beginning in 2022 and continuing through 2030 and then lessen to 
near-existing condition levels during operations. Increased vessel traffic would be localized near affected 
ports and offshore construction areas. Future offshore wind development would result in an increase in 
regulated discharges from vessels, particularly during construction and decommissioning, but the events 
would be staggered over time and localized. Offshore permitted discharges would include 
uncontaminated bilge water and treated liquid wastes. BOEM assumes that all vessels/facilities operating 
in the same area will comply with federal and state regulations on effluent discharge including the 
requirement of a USEPA National Pollutant Discharge Elimination System (NPDES) permit. All future 
offshore wind projects would be required to comply with regulatory requirements related to the 
prevention and control of discharges and the prevention and control of non-indigenous species. All 
vessels would need to comply with USCG ballast water management requirements outlined in 33 Code of 
Federal Regulations, Title 33, Part 151 (33 CFR Part 151) and 46 CFR Part 162. Furthermore, each 
project’s vessels would need to meet USCG bilge water regulations outlined in 33 CFR Part 151, and 
allowable vessel discharges, such as bilge and ballast water, would be restricted to uncontaminated or 
properly treated liquids. Therefore, due to the minimal amount of allowable discharges from vessels 
associated with future offshore wind projects, impacts on water quality resulting from vessel discharges 
would be minimal and to not exceed background levels over time. 

Due to the staggered increase in vessels from various projects; the current regulatory requirements 
administered by the USEPA, the U.S. Army Corps of Engineers (USACE), USCG, and BSEE; and the 
restricted allowable discharges; the overall impacts of discharges from vessels would be localized and 
short term. Based on the above, the level of impact in the water quality geographic analysis area from 
future offshore wind development would be similar to existing conditions and would not appreciably 
contribute to overall impacts on water quality. 



 Appendix G  
New England Wind Project  Impact-Producing Factor Tables and  
Draft Environmental Impact Statement Assessment of Resources with Minor (or Lower) Impacts 

G-70 

Other offshore wind projects in the RI/MA Lease Areas may include high-voltage direct current (DC) 
export cables. The process of converting alternating current (AC) to DC generates substantial amounts of 
heat, and the conversion equipment requires cooling systems (often installed as stand-alone structures 
similar to an ESP) to avoid overheating (BOEM 2022c). Where high-voltage DC closed loop cooling 
systems are installed, sea water may be used for heat exchange. Ambient-temperature seawater is pumped 
into and absorbs heat from the high-voltage DC conversion process before being discharged into the 
ocean, where that heat is absorbed and dissipated (BOEM 2022c). The warmer outflow from high-voltage 
DC is “generally accepted as a minimal effect” (BOEM 2022c), and any such discharges must be 
permitted through the USEPA’s NPDES (BOEM 2022c). These impacts would be long term and 
localized to the area around high-voltage DC conversion systems and would not appreciably contribute to 
overall impacts on water quality. 

Land disturbance: Future wind development could include onshore components that could contribute to 
water quality impacts through sedimentation and accidental spills of fuels and lubricants during 
construction. BOEM assumes that each project would avoid and minimize water quality impacts through 
best management practices (BMP); spill prevention, control, and countermeasure plans; stormwater 
pollution prevention plans; and compliance with applicable permit requirements. Overall, the impacts 
from onshore activities that occur near waterbodies could result in temporary introduction of sediments or 
pollutants fluids into coastal waters in small amounts where erosion and sediment controls fail. Land 
disturbance for future offshore wind developments that are at a distance from waterbodies and that 
implement erosion and sediment control measures would be less likely to affect water quality. Impacts on 
water quality would be localized, short term, and limited to periods of onshore construction and periodic 
maintenance over the life of each project. Land disturbance from future offshore wind development 
would not appreciably contribute to overall impacts on water quality. 

Port utilization: Future wind development could increase port utilization, possibly including port 
expansion/modification, resulting in increased potential for increased turbidity, sedimentation, and 
accidental releases (fuel spills, trash/debris, etc.). However, any port expansions/modifications would 
comply with all applicable permit requirements, and vessels would adhere to all USCG and MARPOL 
73/78 Annex V requirements and, as applicable, the NPDES vessel general permit. Due to construction 
timeframes and decreased vessel traffic during operations, the overall impact of accidental spills and 
sedimentation during port utilization would be localized and short to long term, resulting in little change 
to water quality. Port utilization would not appreciably contribute to overall impacts on water quality. 

Presence of structures: Using the assumptions in Table E-1, future offshore wind development other 
than the proposed Project would result in 724 structures in the water, 6,981 acres of impact from 
installation of foundations and scour protection, and 1,095 acres of impact from hard protection for the 
offshore export, inter-array, and inter-link cables. These structures would result in some alteration of local 
water current leading to increased movement, suspension, and deposition of sediments, but significant 
scour is not expected in deep water locations (areas without tidally dominated currents), where most of 
the structures would be located. Scouring that leads to impacts on water quality through the formation of 
sediment plumes generally occurs in shallow areas with tidally dominated currents (Harris et al. 2011). 
Structures may reduce wind-forced mixing of surface waters, whereas water flowing around the 
foundations may increase vertical mixing. Results from a recent BOEM (2021b) hydrodynamic model 
(HDM) of four different WTG buildout scenarios of the offshore RI/MA Lease Areas found that offshore 
wind projects have the potential to alter local and regional physical oceanic processes (e.g., currents, 
temperature stratification) via their influence on currents from WTG foundations and by extracting energy 
from the wind. The results of the HDM study show that introduction of the offshore wind structures into 
the offshore area modifies the oceanic responses of current magnitude, temperature, and wave heights by 
reducing the current magnitude through added flow resistance, influencing the temperature stratification 
by introducing additional mixing, and reducing current magnitude and wave height by extracting of 
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energy from the wind by the turbines. The changes in currents and mixing would fluctuate seasonally and 
regionally and affect water quality parameters (e.g., temperature, dissolved oxygen, and salinity).  

Without protective measures, the exposure of offshore wind structures, which are mainly made of steel, to 
the marine environment can result in corrosion. Corrosion is a general problem for offshore infrastructure, 
and corrosion protection systems are necessary to maintain structural integrity. Protective measures for 
corrosion (e.g., coatings, cathodic protection systems) are often in direct contact with seawater and have 
different potentials for emissions. For example, galvanic anodes can emit metals such as aluminum, zinc, 
and indium, and organic coatings can release organic compounds due to weathering and/or leaching. The 
current understanding of chemical emissions for offshore wind structures is that emissions appear to be 
small, suggesting a low environmental impact, especially compared to other offshore activities. These 
emissions may become more relevant for the marine environment with increased numbers of offshore 
wind projects (Kirchgeorg et al. 2018). 

Overall impacts on water quality from future offshore wind activities would be localized and could be 
recurring for the life of the structures. Presence of structures would not appreciably contribute to overall 
impacts on water quality. 

Conclusions  

Impacts of Alternative A. Under Alternative A, water quality would continue to follow current regional 
trends and respond to current and future environmental and societal activities. While the proposed Project 
would not be built under Alternative A, ongoing activities would have continuing impacts primarily 
through accidental releases and discharges/intakes. Considering all the IPFs together, the water quality 
impacts associated with future offshore wind activities in the geographic analysis area combined with 
ongoing activities would be minor to moderate. BOEM has considered the possibility of impacts 
resulting from accidental releases. A moderate impact could occur if there was a large-volume, 
catastrophic release; however, the probability of this occurring is very low. 

Cumulative Impacts of Alternative A. In addition to ongoing activities, planned activities may also 
contribute to impacts on water quality, primarily through accidental releases and discharges/intakes. The 
combination of ongoing activities and planned activities other than offshore wind would result in minor 
to moderate impacts on water quality. Considering all the IPFs together, the overall impacts of 
Alternative A would result in minor impacts on water quality due primarily to accidental releases and 
discharges/intakes. A moderate impact could occur if there was a large-volume, catastrophic release; 
however, the probability of this occurring is very low. 

Relevant Design Parameters and Potential Variances in Impacts 

The primary proposed Project design parameters that would influence the magnitude of the impacts on 
water quality include the following:  

• The extent of vessel use during construction, operations, and decommissioning; 

• The number of WTGs and ESPs and the amount of cable laid, which determines the area of seafloor and 
volume of sediment disturbed by installation;  

• Installation methods and installation duration; 

• Proximity to sensitive groundwater or surface water sources and mitigation and monitoring measures 
used for onshore proposed Project activities; and 

• The quantity and type of oil, lubricants, chemicals, or other trash/debris contained in the WTGs, vessels, 
and other proposed Project equipment in the event of a non-routine event, such as a spill. 
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Impacts of Alternative B – Proposed Action on Water Quality 

This section identifies potential impacts of Alternative B on water quality.  

Impacts of Phase 1 

Phase 1 would affect water quality through the following primary IPFs during construction, operations, 
and decommissioning. 

The water quality impacts from the presence of structures during Phase 1 operations are discussed below. 
Phase 1 operations would be similar to, but less extensive than, construction for IPFs related to accidental 
releases, anchoring and gear utilization, cable emplacement and maintenance, discharges, and port 
utilization. Vessel activity would be significantly less during operations than construction, decreasing the 
frequency of anchoring and port utilization, and reducing the likelihood of accidental releases and 
discharges. Cable maintenance impacts for operations would be similar to those described for 
construction but would be limited to individual cable sections being maintained or repaired. The WTGs 
and ESPs are self-contained and do not generate discharges under normal operating conditions. The 
mitigation and monitoring measures listed for Phase 1 construction (EIS Appendix H, Mitigation and 
Monitoring) would be followed during Phase 1 operations, limiting the impacts on water quality. 
Phase 1 operations would not generate any land disturbance under normal operating conditions. 

Accidental releases: Accidental releases during construction could involve fuel, oil, and lubricants. Each 
Phase 1 WTG would store up to 6,023 gallons of coolant, 9,547 gallons of oils and lubricants, and 
1,849 gallons of diesel fuel, while each ESP would store 2,113 gallons of coolant, 118,616 gallons of oils 
and lubricants, and 5,468 gallons of diesel fuels (COP Volume I, Table 3.3-6; Epsilon 2022). The risk of a 
spill from any single offshore structure would be low, and any impacts would likely be localized. 
Increased vessel activity during construction would increase the potential for vessel allisions/collisions 
and fuel spills. However, collisions and allisions would be unlikely based on USCG requirement for 
lighting on proposed Project vessels, vessel speed restrictions, the proposed spacing of WTGs and the 
ESPs, the implementation of a USCG-approved lighting and marking plan, and the inclusion of proposed 
Project components on navigation charts (EIS Appendix H). The applicant would implement and adhere 
to its OSRP (COP Appendix I-F, Volume I; Epsilon 2022), which would provide for rapid spill response, 
cleanup, and other measures to minimize any potential impact on affected resources from spills and 
accidental releases, including spills resulting from catastrophic events. In the unlikely event an allision or 
collision involving Phase 1 vessels or components resulted in a large spill, impacts from Phase 1 on water 
quality would be short term to long term depending on the type and volume of material released and the 
specific conditions (e.g., depth, currents, weather conditions) at the location of the spill. Overall, the 
probability of an oil or chemical spill occurring that is large enough to affect water quality is very low, 
and the degree of impact on water quality would depend on the spill volume. This risk and impact would 
be similar to that evaluated in BOEM (2021a) and would be localized, short term, and minor, with the 
unlikely event of a large accidental release potentially causing a moderate and short-term impact.  

All onshore vehicle fueling and major equipment maintenance would be performed off site at commercial 
service stations or a contractor’s yard. A few pieces of large, less mobile equipment (e.g., excavators, 
paving equipment, and generators) would be refueled, as necessary, on site. Any such field refueling 
would not be performed within 100 feet of wetlands or waterways (EIS Section G.2.6, Wetlands and 
Other Waters of the United States), within 100 feet of known private or community potable wells, or 
within any Town of Barnstable water supply Zone I area. Proper spill containment gear and absorption 
materials would be maintained for immediate use in the event of any inadvertent spills or leaks. Any 
proposed Project substation equipment would be equipped with full containment for any components 
containing dielectric fluid. As a result, Phase 1 would result in negligible impacts (including temporary 
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and long-term impacts) on surface and groundwater quality as a result of releases from heavy equipment 
during construction and other cable installation activities. 

Phase 1 could also result in accidental releases of trash and debris; however, these releases would be 
infrequent and negligible because operators would comply with federal and international requirements for 
management of shipboard trash, and the extent of an accidental release would be limited to the localized 
area. 

Anchoring and gear utilization: Under the maximum-case scenario, the applicant would use a 
nine-point anchoring system for installation of offshore export cables or the inter-link cables within the 
SWDA. This system would be equipped with spud legs that are deployed to secure the cable laying vessel 
while its anchors are being repositioned (COP Sections 3.3.1.3.6 and 4.3.1.3.6, Volume I; Epsilon 2022). 
To install the cable close to shore using tools that are best optimized to achieve sufficient cable burial, the 
cable laying vessel may temporarily ground nearshore, and a jack-up vessel may be used to facilitate 
pulling the offshore export cables through HDD conduits installed at the landfall site. Overall, anchoring 
from Phase 1 construction would affect 177 acres, while offshore wind construction activities within the 
geographic analysis area for water quality (including Phase 1) would affect 2,267 acres between 2022 and 
2030. Although up to seven offshore wind projects (including Phase 1) would be under construction 
simultaneously in 2025, only a portion of this acreage would be impacted at any single time.  

Anchoring can cause resuspension and deposition of sediments in the immediate area of disturbance. 
Disturbed sediments would be limited to a localized area and would settle shortly (several hours) 
thereafter (COP Section 5.2.2.1.2, Volume III; Epsilon 2022). Therefore, impacts from Phase 1 on water 
quality from anchoring and gear utilization would be negligible. 

Cable emplacement and maintenance: Cable emplacement for the proposed Project may disturb up to 
52 acres of seabed through dredging in the OECC. The sediment dispersion model for the proposed 
Project predicted that, with the use of a trailing suction hopper dredge, above-ambient TSS greater than 
10 milligrams per liter (mg/L) could persist for 4 to 6 hours throughout the entire water column (COP 
Section 5.2.2.1.2, Volume III; Epsilon 2022). Phase 1 would disturb up to 200 acres of seabed for 
offshore cable emplacement, and 242 acres during inter-array and inter-link cable installation. The 
sediment dispersion model used several simulations for possible cable installation methods and predicted 
the sediment plume would be located in the bottom, approximately 20 feet of the water column. 
Above-ambient TSS was predicted to stay within 656 feet of the cable but could possibly extend 1.3 to 
1.4 miles; elevated TSS persisted for less than 4 hours. Sediment deposition greater than 1 millimeter is 
generally confined within 328 to 492 feet of the installation alignment with maximum deposition usually 
less than 5 millimeters (COP Appendix A, Volume III; Epsilon 2022). Impacts on water quality from 
construction of Phase 1 due to cable emplacement and resulting suspension of sediment and turbidity 
would be short term and minor. 

Discharges/intakes: During the proposed 18-month construction stage, approximately 30 to 60 proposed 
Project vessels would be operating in the geographic analysis area, undertaking an estimated total of 
3,000 round trips at an average of 6 round trips per day (COP Section 3.3.1.12.1, Volume I; Epsilon 
2022). Vessels are permitted to routinely discharge certain liquid wastes to marine waters, including 
domestic water, uncontaminated bilge water, treated deck drainage and sumps, uncontaminated ballast 
water, and uncontaminated fresh or seawater from vessel air conditioning. Other waste such as sewage; 
solid waste or chemicals; solvents; oils and greases from equipment, vessels, or facilities would be stored 
and properly disposed of on land or incinerated offshore. The proposed Project would require all vessels 
to comply with regulatory requirements related to the prevention and control of discharges and the 
prevention and control of accidental releases. All vessels would need to comply with USCG ballast water 
management requirements outlined in 33 CFR Part 151 and 46 CFR Part 162, USCG bilge water 
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regulations in 33 CFR Part 151, and the NPDES vessel general permit (as applicable). Allowable vessel 
discharges such as bilge and ballast water would be restricted to uncontaminated or properly treated 
liquids.  

Based on the BMPs proposed by the proposed Project and compliance with applicable vessel 
requirements, the impacts on water quality from the Phase 1 discharges would be short term and minor 
during construction.  

Land disturbance: Onshore components would include construction of a substation, concrete transition 
vaults, and buried concrete duct banks through which the onshore export or grid interconnection cables 
would run. The onshore export cable and grid interconnection routes would be primarily located within 
existing public roadway layouts or utility rights-of-way (ROW), and construction involves standard inert 
materials such as concrete, polyvinyl chloride conduit, and solid dielectric cable. Proper erosion and 
sedimentation controls would be maintained to avoid and minimize unstable soils that could potentially 
be moved by wind and runoff into surface waters and increase turbidity. HDD is expected to be used at 
the Phase 1 landfall site to minimize land disturbance near the shoreline. It is possible that potential, 
limited sediment releases could occur during the HDD, but impacts would be localized and short term. As 
such, impacts from construction of Phase 1 on water quality from land disturbance would be negligible. 

Port utilization: The applicant has identified several port facilities in Massachusetts, Rhode Island, 
Connecticut, New York, and New Jersey for the proposed Project construction staging activities, although 
not all ports would be used. No port expansions are included in Alternative B. Each port facility under 
consideration already has sufficient existing infrastructure or has an area where other entities intend to 
develop infrastructure with the capacity to support offshore wind activity, including the proposed Project. 
The increase in vessel activity during construction would be small, and multiple authorities regulate water 
quality impacts from port activities. Therefore, impacts of Phase 1 construction on water quality from port 
utilization would be negligible. 

Presence of structures: Phase 1 impacts on water quality due to the presence of structures would be 
additive with the impacts of structures associated with offshore wind activities and activities other than 
offshore wind that occur within the water quality geographic analysis area that would remain in place 
during the life of the proposed Project. Impacts on water quality due to the presence of structures would 
begin during construction immediately after the structures are installed; however, most impacts under this 
IPF would occur during Phase 1 operations are discussed in the Operations and Maintenance and 
Conceptual Decommissioning section.  

Phase 1 would add up to 63 stationary structures to the SWDA during construction, involving 74 acres of 
foundation and scour protection and up to 35 acres of hard protection for offshore, inter-array, and 
inter-link cables. Results from a recent BOEM (2021b) HDM study found that offshore wind projects 
have the potential to alter local and regional physical oceanic processes (e.g., currents, temperature 
stratification) via their influence on currents from WTG foundations and by extracting energy from the 
wind. These disturbances would be localized but, depending on the hydrologic conditions, have the 
potential to affect water quality through altering mixing patterns and the formation of sediment plumes. 
Significant scour is not expected due to anticipated low current speeds and low seabed mobility in the 
SWDA (COP Section 3.2.2, Volume II, and Section 5.2.2.2.1, Volume III; Epsilon 2022). The addition of 
scour protection would further minimize impacts on local sediment transport. Furthermore, limited scour 
is anticipated around each cable due to the target cable burial depths.  

In addition, the exposure of offshore wind structures to the marine environment can result in emissions of 
metals and organic compounds from corrosion protection systems. However, the current understanding of 
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chemical emissions for offshore wind structures is that emissions appear to be small, suggesting a low 
environmental impact (Kirchgeorg et al. 2018). 

The presence of structures during operations could continue to disrupt bottom current patterns, leading to 
the increased movement, suspension, and deposition of sediments, although significant scour is not 
expected (COP Volume II, Section 3.2.2 and Volume III Section 5.2.2.2.1; Epsilon 2022). Scour 
protection for WTGs, ESPs, and cables would limit local sediment transport. The extent of the changes in 
the currents and mixing would fluctuate seasonally and regionally and affect water quality parameters 
(e.g., temperature, dissolved oxygen, and salinity). Changes to water quality would be detectable but 
would not result in degradation of water quality that would exceed water quality standards. Therefore, the 
impact on water quality from Phase 1 operations would be temporary and minor.  

Decommissioning of the proposed Project would include removing or retiring onshore and offshore 
Phase 1 components in place. The impacts of Phase 1 decommissioning would be similar to construction 
impacts and could include short-term and localized sediment resuspension and deposition. Over the life of 
the proposed Project, technological advances in methods and equipment may result in increased 
efficiency and reduction of impacts at the time of decommissioning. As a result, Phase 1 
decommissioning impacts on water quality would be minor.  

Impacts of Phase 2 

Phase 2 would affect water quality through the following primary IPFs during construction, operations, 
and decommissioning. If the applicant includes the SCV as part of the final proposed Project design, 
some or all of the impacts on water quality from the Phase 2 OECC through Muskeget Channel may not 
occur and would instead occur along the SCV OECC route. BOEM will provide a more detailed analysis 
of the SCV in a supplemental NEPA analysis. Except where specified, the impacts of SCV construction 
and operations would be similar to the Phase 2 OECC through Muskeget Channel but would occur in a 
different location. 

The impacts of Phase 2 operations (with or without the SCV) would be the same as Phase 1 operations, 
and would, thus, be negligible to minor, with the unlikely event of a large accidental release potentially 
causing a moderate impact.  

The SCV would include up to 41 acres of hard protection for offshore export cables. This additional area 
of hard protection would not change the overall impacts of Phase 2 water quality due to the presence of 
structures. 

The impacts resulting from Phase 2 decommissioning (with or without the SCV) would be similar to, but 
slightly larger than, those described for Phase 1, due to the increased number of foundations and increased 
inter-array cable length. The decommissioning impacts from Phase 2 would still, however, be negligible 
to minor. 

Accidental releases: The Phase 2 WTGs and ESPs would store the same volume of coolant, oils, and fuel 
as the Phase 1 WTGs and ESPs. The potential for collisions/allisions during Phase 2 construction is 
similar to Phase 1 due to similar vessel traffic volumes. Construction (COP Table 4.3-7, Volume I; 
Epsilon 2022) of Phase 2 would have similar impacts as Phase 1: infrequent and negligible. An allision or 
collision involving proposed Project vessels or components resulting in a small oil or chemical spill 
would have minor and temporary impacts, while a larger spill would have potentially moderate and 
temporary impacts.  
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Anchoring and gear utilization: Anchoring for Phase 2 construction would affect 245 acres of seafloor 
and result in the same type and level of anchoring as Phase 1. As a result, Phase 2 anchoring and gear 
utilization would have negligible impacts on water quality.  

Cable emplacement and maintenance: Phase 2 would affect 67 acres of seabed due to dredging in the 
OECC, 352 acres of seabed for offshore cable emplacement, and 380 acres of seabed for inter-array and 
inter-link cable installation. The same sediment dispersion model discussed in Phase 1 can be applied to 
Phase 2. Impacts on water quality would decrease as the sediment settles in the high turbidity areas. 
Impacts on water quality from Phase 2 cable emplacement and maintenance due to increased suspension 
of sediment and turbidity would be short term and minor. 

The SCV would affect up to 379 acres of seafloor. A dispersion model for the SCV found that TSS 
concentrations greater than 10 mg/L could extend up to 0.6 mile but would typically extend less than 
500 feet from the cable centerline with most of the sediment settling out within 2 to 3 hours and all within 
6 hours. A deposition of 1 millimeter remained within 656 feet of the cable centerline, and no deposition 
would reach 5 millimeters thickness (Epsilon 2022). As a result, the impacts on water quality from the 
SCV would be short term and minor. 

Discharges/intakes: Phase 2 would have the same level of vessel traffic (approximately 30 to a 
maximum of 60 vessels) during the 18-month construction stage as Phase 1 (COP Section 4.3.1.12, 
Volume I; Epsilon 2022). Therefore, the impacts of discharges on water quality during construction of 
Phase 2 would be similar to those for Phase 1: short term and minor. 

Land disturbance: Phase 2 onshore components would largely be separate from the Phase 1 onshore 
components, although the Phase 1 and Phase 2 OECR could be collocated near the West Barnstable 
Substation and along the grid interconnection route. The applicant may identify one or more separate 
Phase 2 substation sites within the Town of Barnstable. The Phase 2 OECR could also be longer than the 
Phase 1 OECR (up to 10.6 miles for Phase 2, compared to up to 6.5 miles for Phase 1); however, the 
Phase 2 construction impacts on water quality from land disturbance would be similar in type and extent 
to those for Phase 1: localized, short term, and negligible. 

The SCV would include a cable landing site, OECR, substation, and grid interconnection point in Bristol 
County, Massachusetts. The land disturbance impacts of the SCV will be evaluated in a supplemental 
NEPA analysis if the applicant determines that the SCV will be used. 

Presence of structures: As with Phase 1, the impacts on water quality due to the presence of structures 
would begin during construction, but most impacts under this IPF would occur during operations. The 
impacts of Phase 2 construction on water quality due to the presence of structures would be similar to 
Phase 1: short term and minor. 

Port utilization: Phase 2 (with or without the SCV) would utilize the same ports and involve the same 
level of vessel traffic as Phase 1. Therefore, the impacts of port utilization on water quality during 
construction of Phase 2 would be the same as Phase 1: negligible. 

Cumulative Impacts 

The cumulative impacts of Alternative B considered the impacts of Alternative B in combination with 
other ongoing and planned wind activities. Ongoing and planned non-offshore wind activities described in 
Table G.1-15 would contribute to impact on water quality through the primary IPFs of accidental releases, 
cable emplacement and maintenance, discharges and intakes, and presence of structures. These impacts 
would primarily occur through release of materials and sedimentation. Cumulative impacts on water 
quality would range from negligible to minor.  
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Conclusions 

Impacts of Alternative B. Construction, operations, and decommissioning of Alternative B would result 
in sediment resuspension and deposition, an increased potential for accidental releases, and changes to 
water mixing patterns that could affect water quality. Operational impacts would be smaller than 
construction and decommissioning impacts. The impacts resulting from Phase 1 and Phase 2 would be 
negligible to minor, although the impact of the unlikely event of a large accidental release could be 
moderate. Therefore, the overall impact on water quality from Alternative B would be minor because the 
impact would be small, and the resource would recover completely without remedial or mitigating action 
after decommissioning. 

Cumulative Impacts of Alternative B. In the context of ongoing and planned activities, the incremental 
impacts of Alternative B resulting from individual IPFs would range from negligible to moderate. 
Considering all the IPFs, the overall impacts associated with Alternative B when combined with past, 
present, and future actions would be localized and negligible to moderate and would not alter the overall 
character of water quality in the geographic analysis area. The main drivers for this impact rating are the 
short-term, localized impacts from increased turbidity and sedimentation due to anchoring and gear 
utilization and cable emplacement and maintenance during construction and alteration of water currents 
and increased sedimentation during operations due to the presence of structures. A moderate impact 
resulting from accidental releases could occur; however, this level of impact would be unlikely and occur 
only in the event of a large-volume, catastrophic release. 

As a result, the likely overall impacts of Alternative B on water quality would qualify as minor because 
measurable impacts are anticipated, but the impacts would be small, and the resource would recover 
completely after decommissioning without remedial or mitigating action. 

Impacts of Alternative C – Habitat Impact Minimization Alternative on Water Quality 

Alternatives C-1 and C-2 would not affect the number or placement of WTGs or ESPs for the proposed 
Project compared to Alternative B. Alternatives C-1 and C-2 would alter the exact routes of inter-array, 
inter-link, and export cables installed for the proposed Project, and could, thus, affect the exact length of 
cable installed and area of ocean floor disturbed or the exact location of construction or maintenance 
vessel activity. These differences would not result in meaningfully different impacts compared to 
Alternative B. Therefore, the impacts of Alternatives C-1 and C-2 on water quality would be the same as 
those for Alternative B. 
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G.2.3 Bats 

G.2.3.1 Description of the Affected Environment  

This section discusses existing bat resources in the bat geographic analysis area, as described in 
Table D-1 in EIS Appendix D, Geographical Analysis Areas, and shown on Figure G.2.3-1. Specifically, 
the geographic analysis area for bats includes the U.S. East Coast, from Maine to Florida, and extends 
100 miles offshore and 5 miles inland to capture the movement range for species in this group. 
Table G.2.3-1 describes existing conditions and impacts, based on IPFs assessed, of ongoing and planned 
activities other than offshore wind, which is discussed below. 

Table G.2.3-1: Bat Species Potentially Present in Massachusetts 

Common Name Scientific Name State Status Federal Status 
Cave Bats    
Big brown bat Eptesicus fuscus Not listed Not listed 
Eastern small-footed bat Myotis leibii Endangered Not listed 
Little brown bat Myotis lucifugus Endangered Not listed 
Northern long-eared bat Myotis septentrionalis Endangered Threateneda 
Indiana batb Myotis sodalis Endangered Endangered 
Tri-colored bat Perimyotis subflavus Endangered Not listedc 
Tree Bats    
Silver-haired bat Lasionycteris noctivagans Not listed Not listed 
Eastern red bat Lasiurus borealis Not listed Not listed 
Hoary bat Lasiurus cinereus Not listed Not listed 

Source: BOEM 2012; USFWS 2022 

USFWS = U.S. Fish and Wildlife Service 
a The USFWS has proposed to list the northern long-eared bat as Endangered. 
b This species does not occur in eastern Massachusetts. 
c The USFWS has proposed to list the tri-colored bat as Endangered. 

Nine species of bats occur within Massachusetts, eight of which may be present in the onshore portions of 
the proposed Project area (Table G.2.3-1). Bat species consist of two distinct groups based on their 
overwintering strategy: cave-hibernating bats (cave bats) and migratory tree bats (tree bats). Bats are 
terrestrial species that spend their lives on or over land. On occasion, tree bats may potentially occur 
offshore during spring and fall migration and under specific conditions like low wind and high 
temperatures. Recent studies, combined with historical anecdotal accounts, indicate 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 
2016). However, unlike tree bats, the likelihood of detecting a cave bat is substantially less in offshore 
areas (Pelletier et al. 2013). Regionally, both resident and migrant tree and cave bat species occur on 
islands within Nantucket Sound, indicating that over-water crossings occur (MMS 2008). Dowling et al. 
(2017) documented little brown bats (Myotis lucifugus) and eastern red bats (Lasiurus borealis) leaving 
Nantucket Island and crossing open water in August and September, which is consistent with the 
migratory chronology of these species. In all cases, these movements were toward shore and away from 
the SWDA. Pre-construction studies at the Block Island Wind Farm indicate that bat use off Block Island 
is largely limited to the island and nearshore waters, with limited acoustic detections in offshore habitats 
(TetraTech 2012). Similarly, no identifiable bat echolocation calls were detected at the Cape Wind 
Energy Project area or adjacent open water in Nantucket Sound during monthly surveys in 
2013 conducted by Cape Wind Associates from April to October (ESS Group, Inc. 2014). 
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Figure G.2.3-1: Geographic Analysis Area for Bats 



 Appendix G  
New England Wind Project  Impact-Producing Factor Tables and  
Draft Environmental Impact Statement Assessment of Resources with Minor (or Lower) Impacts 

G-80 

Existing data from meteorological buoys provide the best opportunity to further define bat use of 
open-water habitat far from shore where the applicant would site the proposed Project WTGs. Despite 
significant distance from any suitable terrestrial habitat, five meteorological buoys in the Gulf of Maine 
detected bats; however, detection rates were the lowest at these sites and use was sporadic when 
compared to sites located on offshore islands (Stantec 2016). Of the relatively few (372) bat passes 
recorded at offshore buoys, only 14 (4 percent) were attributed to cave bats (Stantec 2016), confirming 
the limited use of open water habitats by cave bats. Acoustic detectors in the Gulf of Maine and Great 
Lakes documented higher than expected proportions of Myotis calls, suggesting that individuals of this 
genus are capable of, and may frequently make, long-distance, offshore flights (Stantec 2016). The same 
study reported very little offshore activity of Myotis species in the mid-Atlantic. In a separate 
mid-Atlantic study, the maximum distance Myotis bats were detected offshore was 7.2 miles (Sjollema et 
al. 2014). Results from a recent publication show a negative relationship between bat activity and distance 
from the coast. Specifically, at the nearshore survey location, the number of detections was up to 24 times 
higher compared to the offshore locations (Brabant et al. 2021). Data from New York State Energy 
Research and Development Authority metocean buoys deployed within the New York Bight indicate that 
only ten calls were recorded (nine identified silver-haired bats [Lasionycteris noctivagans] and one 
unknown low-frequency [i.e., non-mytois] species) from August 2019 to June 2022, all of which occurred 
in August, September, and October (Normandeau 2022). Given these data, the potential exists for some 
migratory tree bats to encounter offshore facilities during spring and fall migration. This exposure risk 
would be limited to very few individual tree bats and would occur, if at all, during migration. Given the 
distance of the SWDA from shore, BOEM does not expect foraging bats to encounter operating WTGs 
outside spring and fall migration. 

The onshore areas in the region of Alternative B include forested habitats that provide features suitable 
for use by roosting and/or foraging bats (COP Section 6.3.1, Volume III; Epsilon 2021), as well as dense 
residential, industrial, and commercial development. All eight species of bats with the potential to occur 
in eastern Massachusetts may be present near the onshore facilities. The federally threatened northern 
long-eared bat (Myotis septentrionalis) occurs throughout Massachusetts, including on Cape Cod, 
Martha’s Vineyard, and Nantucket. See the Biological Assessment (BA) for further details on this species 
(BOEM 2022b). The federally endangered Indiana bat (Myotis sodalis) is not known to occur in the 
greater Cape Cod region and is not discussed further. Several state endangered species—the eastern 
small-footed bat (Myotis leibii), the little brown bat, and the tri-colored bat (Perimyotis subflavus)—may 
occur within the onshore portions of the proposed Project area and may have been heavily impacted by 
white nose syndrome (WNS), a fungal disease in the United States resulting in mortality as high as 90 
percent at some hibernation sites (Blehart et al. 2009; Gargas et al. 2009; Turner et al. 2011). The 
terrestrial ecology of northern long-eared bats is well understood; these bats forage under closed canopy 
ridges and hillsides, typically relatively close to occupied roost trees (Brack and Whitaker 2001; Broders 
et al. 2006; Henderson and Broders 2008; Lacki et al. 2009; Owen et al. 2002). Although the presence of 
northern long-eared bats on Martha’s Vineyard and Nantucket illustrates that the species can cross open 
water habitats, there are no records of northern long-eared bats migrating to and from islands (BOEM 
2015; Dowling et al. 2017; Pelletier et al. 2013). Therefore, it is unlikely that northern long-eared bats 
would fly over the open ocean near the SWDA. For the same reason, it is unlikely that state-endangered 
eastern small-footed, little brown, or tri-colored bats would encounter offshore facilities during migration 
(BOEM 2015; Pelletier et al. 2013). 

On March 22, 2022, the U.S. Fish and Wildlife Service (USFWS) published a proposed rule to reclassify 
the northern long-eared bat as endangered. A final decision on the proposed rule is expected in 
November 2022. If reclassified, the full suite of prohibitions and exceptions to take of endangered species 
would be applied to the northern long-eared bat, and exemptions for incidental take of the species, as 
described under the current 4(d) Rule, would no longer apply (87 Fed. Reg. 56 [March 23,2022]). BOEM 
assumes the applicant would conduct tree-clearing activities during the seasonal clearing window of 
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November 1 through March 31, and impacts, if any, would not rise to the level of take. Should 
tree-clearing activities occur outside of this timeframe, species-specific presence/probable absence 
surveys would be required for Endangered Species Act (ESA) compliance. Further details regarding 
potential impacts on northern long-eared bats is provided in the proposed Project-specific BA (BOEM 
2022b).  

Bats within the geographic analysis area are subject to pressure from ongoing activities, generally 
associated with onshore impacts, including onshore construction and climate change. Onshore 
construction activities, and associated impacts, would continue at current trends and have the potential to 
result in impacts on bat species. Impacts associated with climate change have the potential to reduce 
reproductive output and increase individual mortality and disease occurrence. Additionally, cave bat 
species, including the northern long-eared bat, are experiencing drastic declines due to WNS. In 
Massachusetts, the eastern small-footed bat’s population status is unknown, but WNS and human 
disturbances during hibernation threaten it (Mass Wildlife 2015a). The little brown bat was once the most 
abundant bat species in this region but has suffered from WNS (Mass Wildlife 2015b). Likewise, WNS 
has devastated the tri-colored bat in the last 10 years (Mass Wildlife 2015c). Proposed Project-related 
activities have the potential to result in impacts on cave bat populations already affected by WNS. The 
unprecedented mortality of millions of bats in North America as of 2015 reduces the likelihood of many 
individuals being present within the onshore portions of the proposed Project area (USFWS 2022).  

G.2.3.2 Environmental Consequences 

Definitions of impact levels for bats are described in Table G.2.3-2. There are no beneficial impacts on 
bats. 

Table G.2.3-2: Impact Level Definitions for Bats 

Impact Level  Impact Type  Definition  
Negligible  Adverse  Impacts would be so small as to be unmeasurable.  
Minor  Adverse  Most impacts would be avoided; if impacts occur, the loss of one 

or few individuals or temporary alteration of habitat could 
represent a minor impact, depending on the time of year and 
number of individuals involved.  

Moderate  Adverse  Impacts are unavoidable but would not result in population-level 
impacts or threaten overall habitat function.  

Major  Adverse  Impacts would result in severe, long-term habitat or population-
level impacts on species.  

Impacts of Alternative A – No Action Alternative on Bats 

When analyzing the impacts of Alternative A on bats, BOEM considered the impacts of ongoing 
activities, including ongoing non-offshore wind and ongoing offshore wind activities on the existing 
conditions for bats (Table G.1-16). The cumulative impacts of Alternative A considered the impacts of 
Alternative A in combination with other planned non-offshore wind and offshore wind activities, as 
described in Appendix E, Planned Activities Scenario.  

Under Alternative A, existing conditions for bats described in Section G.2.3.1 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 (generally onshore activities) within the geographic 
analysis area that contribute to impacts on bats would include onshore construction and climate change. 
Impacts associated with climate change have the potential to reduce reproductive output, increase 
individual mortality, and increase disease occurrence (Table G.1-16). In the case of most cave bat species, 
WNS would continue to strain populations. Ongoing impacts from onshore construction activities have 
the potential to result in impacts on bats and would continue regardless of the offshore wind industry. For 
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several tree bat species, expansion of terrestrial wind energy development in the geographic analysis area 
to meet current demand would continue to result in some incidental take each year during migration and 
would also result in a slight increase in forest fragmentation and habitat loss.  

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on bats 
include continued operation of the Block Island Wind Farm, as well as ongoing construction of Vineyard 
Wind 1 in OCS-A 0501 and the South Fork Wind Project in OCS-A 0517. Ongoing operation of the 
Block Island Wind Farm and ongoing construction of Vineyard Wind 1 and South Fork Wind Project, 
along with planned offshore wind activities, would affect bats through the primary IPFs described below. 

Cumulative Impacts 

The cumulative impact analysis for Alternative A considers the impacts of Alternative A in combination 
with other planned non-offshore wind activities and planned offshore wind activities (other than 
Alternative B). Future offshore wind development activities would affect bats through the following 
primary IPFs. 

Climate change: In addition to increasing storm severity and frequency, climate change can increase 
disease frequency. Storms during breeding and roosting season can reduce productivity and increase 
mortality. Intensity of this impact is speculative. Disease can weaken individuals, lower reproductive 
output, and/or kill individuals, and some tropical diseases could move northward. The extent and intensity 
of this impact is highly speculative.  

Land disturbance: A small amount of infrequent construction impacts associated with onshore power 
infrastructure would be required between 2022 and 2030 and beyond to tie future offshore wind energy 
projects to the electric grid. Typically, this would require only insignificant amounts of habitat removal, if 
any, and would occur in previously disturbed areas. Short-term, temporary impacts associated with habitat 
loss or avoidance during construction may occur, but no injury or mortality of individuals would be 
expected. As such, onshore construction activities associated with future offshore wind development 
would not appreciably contribute to overall impacts on bats. 

In addition to electrical infrastructure, some 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 would 
increase modestly and require some conversion of undeveloped land to meet port demand. This 
conversion could result in permanent habitat loss for local bat populations. However, the incremental 
increase from future offshore wind development would be a minimal contribution in the port expansion 
required to meet all increased commercial, industrial, and recreational demand (BOEM 2019a).  

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

Construction of up to 2,955 offshore structures within the geographic analysis area (EIS Appendix E) 
would create noise and may temporarily affect some migrating tree bats, if conducted at night during 
spring or fall migration. The greatest noise impact is likely to be caused by pile-driving activities during 
construction. Noise from pile driving would occur during installation of foundations for offshore 
structures at a frequency of 4 to 6 hours at a time from 2022 through 2030 and beyond. Construction 
activity would be short term, temporary, and highly localized. Auditory impacts are not expected, as 
recent research has shown that bats may be less sensitive to temporary threshold shifts than other 
terrestrial mammals (Simmons et al. 2016). Habitat-related impacts (i.e., displacement from potentially 
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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 
be limited to behavioral avoidance of pile-driving and/or construction activity, and no temporary or 
permanent hearing loss would be expected (Simmons et al. 2016). However, these impacts are highly 
unlikely because bats are expected to make little use of the OCS and would only use the OCS during 
spring and fall migration. 

Some potential for short-term, temporary, localized habitat impacts arising from onshore construction 
noise exists; however, no auditory impacts on bats would be expected. Recent literature suggests that bats 
are less susceptible to temporary or permanent hearing loss due to exposure to intense sounds (Simmons 
et al. 2016). Impacts would be limited to individuals roosting adjacent to onshore construction locations. 
Nighttime work may be required on an as-needed basis. Some temporary displacement and/or avoidance 
of potentially suitable foraging habitat could occur, but these impacts would not be biologically 
significant. Some bats roosting in the vicinity of construction activities may be disturbed during 
construction but would move to a different roost farther from construction noise. This would not result in 
any impacts, as 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 during 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 as a result 
of onshore or offshore noise associated with future offshore wind development. 

Presence of structures: The presence of up to 2,955 WTGs and ESPs on the OCS could affect bats. Cave 
bats (including the federally threatened northern long-eared bat and the state-endangered small-footed bat, 
little brown bat, and tri-colored bat) do not tend to fly offshore (even during fall migration) and, therefore, 
exposure to construction vessels during construction or maintenance activities, or the rotor-swept area of 
operating WTGs in the lease areas would be limited (BOEM 2015; Pelletier et al. 2013). Tree bats, 
however, may pass through the offshore wind development areas during the fall migration. There is 
limited potential for migrating bats to encounter vessels during construction and decommissioning of 
WTGs, ESPs, and OECCs, although structure and vessel lights may attract bats due to increased prey 
abundance. As discussed above, while bats have been documented at offshore islands, relatively little bat 
activity has been documented in open water habitat similar to the conditions in the SWDA. Several 
authors 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). Other 
hypotheses associated with bat attraction to WTGs in the Atlantic OCS include bats perceiving the WTGs 
as potential roosts, potentially increased prey base, visual attraction, disorientation due to electromagnetic 
fields or decompression, or attraction due to mating strategies (Arnett et al. 2008; Cryan 2008; Kunz et al. 
2007). However, there is no definitive answer as to why, if at all, bats are attracted to WTGs has been 
postulated, despite intensive studies at onshore wind facilities. As such, it is possible that some bats may 
encounter, or perhaps be attracted to, the potential 2,955 structures to opportunistically roost or forage. 
However, bats’ echolocation abilities and agility make it unlikely that these stationary objects 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 base 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, the hoary bat (Lasiurus cinereus), and the silver-haired bat. Offshore operations would present a 
seasonal risk factor to migratory tree bats that may use the offshore habitats during fall migration. While 
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some potential exists for migrating tree bats to encounter operating WTGs during fall migration, the 
overall occurrence of bats on the OCS is low (Stantec 2016). Given the expected infrequent and limited 
use of the OCS by migrating tree bats, very few individuals would encounter operating WTGs or other 
structures associated with future offshore wind development. With the proposed 1 nautical mile 
(1.9 kilometers, 1.15 miles) spacing between structures associated with future offshore wind development 
and the distribution of anticipated projects, individual bats migrating over the OCS within the rotor-swept 
area of proposed Project WTGs would likely pass through projects with only slight course corrections, if 
any, to avoid operating WTGs, due to the fact that unlike terrestrial migration routes, there are no 
landscape features that would concentrate migrating tree bats and increase exposure to WTG on the OCS 
(Baerwald and Barclay 2009; Cryan and Barclay 2009; Fiedler 2004; Hamilton 2012; Smith and 
McWilliams 2016). Additionally, the potential collision risk to migrating tree bats varies with climatic 
conditions (e.g., 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, the turbines being widely spaced, and the patchiness of projects, the 
likelihood of collisions is expected to be low. Additionally, the likelihood of a migrating individual 
encountering one or more operating WTGs during adverse weather conditions is extremely low, as bats 
have been shown to suppress activity during periods of strong winds, low temperatures, and rain (Arnett 
et al. 2008; Erickson et al. 2002). 

Other considerations: Ongoing activities, future non-offshore wind activities, and future offshore wind 
activities other than the proposed Project may affect the currently federally threatened northern 
long-eared bat and the proposed federally endangered tri-colored bat. As described above and discussed 
further in the BA (BOEM 2022b), the possibility of impacts on these species would be limited to onshore 
impacts, generally during onshore facilities construction. 

Conclusions  

Impacts of Alternative A. Under Alternative A, bats would continue to follow current regional trends 
and respond to current and future environmental and societal activities. While the proposed Project would 
not be built as proposed under Alternative A, ongoing activities would have continuing temporary to 
permanent impacts (disturbance, displacement, injury, mortality, and habitat conversion) on bats 
primarily through the onshore construction impacts, the presence of structures, and climate change. The 
potential impacts of ongoing activities would be negligible.  

Cumulative Impacts of Alternative A. In addition to ongoing activities, the impacts of planned 
activities other than offshore wind development may also contribute to impacts on bats, including 
increasing onshore construction (Table G.1-16), but these impacts would be negligible. The combination 
of ongoing and planned activities other than offshore wind development would result in negligible 
impacts on bats. 

Considering all the IPFs together, the overall impacts associated with future offshore wind activities in the 
geographic analysis area, not including the proposed Project, would result in negligible impacts, 
notwithstanding ongoing climate change, interactions with operating WTGs on the OCS, and onshore 
habitat loss. Future offshore wind activities are not expected to materially contribute to the IPFs discussed 
above. Given the infrequent and limited anticipated use of the OCS by migrating tree bats during spring 
and fall migration and since cave bats do not typically occur on the OCS, none of the IPFs associated with 
future offshore wind activities that occur offshore would appreciably contribute to overall impacts on 
bats. Some potential for temporary disturbance and permanent loss of onshore habitat may occur as a 
result of future offshore wind development. However, onshore habitat removal is anticipated to be 
minimal when compared to other ongoing and planned activities, and any impacts resulting from habitat 
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loss or disturbance would not result in individual fitness or population-level impacts within the bat 
geographic analysis area. 

Relevant Design Parameters and Potential Variances in Impacts 

The bat geographic analysis area was established to capture most of the movement range for migratory 
species. Northern long-eared bats and other cave bats do not typically occur on the OCS. Tree bats are 
long-distance migrants; their range includes most of the East Coast from Florida to Maine. Although 
these species have been documented traversing the open ocean and have the potential to encounter WTGs, 
use of offshore habitat is thought to be limited and generally restricted to spring and fall migration. The 
onshore limit of the geographic scope is intended to cover most of the onshore habitat used by those 
species that may encounter the proposed Project during most of their life cycles. 

The following proposed Project design parameters (EIS Appendix C, Project Design Envelope and 
Maximum-Case Scenario) would influence the magnitude of the impacts on bats:  

• One or two new onshore substations, which could require the removal of forested habitat that is 
potentially suitable for roosting and foraging;  

• The number, size, and location of WTGs; and 

• The time of year during which construction occurs. 

This assessment analyzes the maximum-case scenario. Any potential variances in the proposed Project 
build-out as defined in the PDE (i.e., number and size of WTGs and construction timing) would result in 
similar or lesser impacts than described below.  

Impacts of Alternative B – Proposed Action on Bats 

This section identifies potential impacts of Alternative B on bats. BOEM prepared a BA for the potential 
impacts on USFWS federally listed species, which found that Alternative B was not likely to affect, or 
had no effect, on listed species and/or designated critical habitat (BOEM 2022b). 

Impacts of Phase 1 

Phase 1 would affect bats through the following primary IPFs during construction, operations, and 
decommissioning. Except where otherwise stated, the impacts of Phase 1 decommissioning would be 
similar to those for Phase 1 construction for all of the IPFs described below. 

Land disturbance: Impacts associated with construction of Phase 1 onshore elements could occur if 
construction activities occur during the active season (generally April through October) and may result in 
injury or mortality of individuals, particularly juveniles who are unable to flush from a roost if occupied 
by bats at the time of removal. BOEM assumes that tree-clearing activities would occur during the 
hibernation period (November 1 through March 31), thus limiting the potential for direct injury or 
mortality from the removal of occupied roost trees). Should tree clearing be required during the period 
when bats may be using trees within the geographic analysis area for bats, species-specific 
presence/probable absence surveys would be conducted to determine if the species is present, and 
additional consultation with USFWS would occur. There would be some potential for habitat impacts on 
bats as a result of the loss of potentially suitable roosting and/or foraging habitat. However, the proposed 
Project would only remove 6.7 acres of marginal quality habitat that is characterized by a cluttered 
understory, which limits its suitability. Further, contiguous blocks of potentially suitable habitat are 
located near the site where forested habitat would be removed. Negligible impacts, if any, would occur 
with adherence to USFWS northern long-eared bat conservation measures and, these impacts would not 
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result in individual fitness or population-level impacts given the limited amount of habitat removal and 
the presence of contiguous blocks of potentially suitable habitat in the vicinity. These impacts can also 
result in long-term to permanent impacts that would be negligible. The applicant would likely leave 
onshore facilities in place for future use (EIS Chapter 2, Alternatives). There are no plans to disturb the 
land surface or terrestrial habitat during decommissioning. Therefore, onshore temporary impacts of 
decommissioning would be negligible. 

While the significance level of impacts would remain the same, BOEM is evaluating the following 
mitigation and monitoring measure to address impacts on bats, as described in detail in Table H-2 of EIS 
Appendix H, Mitigation and Monitoring. The Final EIS will list the mitigation and monitoring measures 
that BOEM would require as a condition of COP approval: 

• Require that trees (greater than 3-inch-diameter at breast height) not be cleared from April 1 to 
October 31. Should presence/probable absence surveys be conducted pursuant to current USFWS 
protocols and no northern long-eared bats be documented, this measure may not be necessary for ESA 
compliance relative to this species. 

Noise: Pile-driving noise and onshore and offshore construction noise associated with Phase 1 would 
result in negligible impacts. Construction activity would be short term, temporary, and highly localized. 
Auditory impacts are not expected, as 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, would 
be limited to behavioral avoidance of pile driving and/or construction activity, and no temporary or 
permanent hearing loss would be expected (Simmons et al. 2016).  

Presence of structures: The various types of impacts on bats that could result from the presence of 
structures, such as migration disturbance and turbine strikes, are described in detail under Alternative A. 
Using the assumptions in Table E-1, there could be up to 3,031 new WTGs in the geographic analysis 
area for bats where few currently exist, of which up to 62 (2.0 percent of the total) would be for 
Phase 1. The structures associated with Phase 1, and the consequential negligible impacts, would remain 
at least until decommissioning of the proposed Project is complete. At this time, there is some uncertainty 
regarding the level of bat use of the OCS, and the ultimate population-level consequences of individual 
mortality, if any, associated with operating WTGs. Given the drastic reduction in cave bat populations in 
the region, the biological significance of mortality resulting from Alternative B, if any, may be increased. 
However, as described in Section G.2.3.1, existing data from meteorological buoys provide the best 
opportunity to further define bat use of open-water habitat far from shore where the applicant would site 
the proposed Project WTGs. Relatively few (372) bat passes were detected at meteorological buoy sites in 
the Gulf of Maine and in the Mid-Atlantic and use was sporadic when compared to sites on offshore 
islands (Stantec 2016). While the significance level of impacts would remain the same, BOEM is 
evaluating the following mitigation and monitoring measure to address impacts on bats, as described in 
detail in Table H-2 of EIS Appendix H. The Final EIS will list the mitigation and monitoring measures 
that BOEM would require as a condition of COP approval:  

• Deploy acoustic bat detectors on a subset of WTGs and/or ESPs to refine the understanding of bat use 
of the OCS and SWDA. Deployment configuration and number of detectors would be determined in 
consultation with applicable stakeholders. 

Impacts of Phase 2 

Phase 2 would affect bats through the following primary IPFs during construction, operations, and 
decommissioning. If the SCV is chosen, Phase 2 impacts would be the same as those described under 
Phase 1. 
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Land disturbance: Impacts resulting from onshore land disturbance associated with construction of 
Phase 2 onshore elements would be similar to those described under Phase 1: negligible impacts, if any, 
with adherence to USFWS northern long-eared bat conservation measures. These impacts would not 
result in individual fitness or population-level impacts. While the site(s) for up to two onshore substations 
for Phase 2 have not been selected, the largest parcel, or combination of parcels currently under 
consideration, totals 38 acres in size. While the total acreage of forested habitat to be removed is greater 
than described under Phase 1 and could result in habitat loss and increased forest fragmentation, 
population or individual impacts would not be expected. While the significance level of impacts would 
remain the same, BOEM is evaluating the following mitigation and monitoring measure to address 
impacts on bats, as described in detail in Table H-2 of EIS Appendix H. The Final EIS will list the 
mitigation and monitoring measures that BOEM would require as a condition of COP approval: 

• Require that trees (greater than 3-inch-diameter at breast height) not be cleared from April 1 to 
October 31. Should presence/probable absence surveys be conducted pursuant to current USFWS 
protocols and no northern long-eared bats be documented, this measure may not be necessary for ESA 
compliance relative to this species. 

Noise: Impacts of pile-driving noise and onshore and offshore construction noise associated with 
Phase 2 would be similar to those described under Phase 1: negligible. While pile-driving noise 
associated with the installation of Phase 2 WTGs would occur over a longer period due to the larger 
number of turbines to be installed, construction activity would be short term, temporary, and highly 
localized. Impacts, if any, would be limited to behavioral avoidance of pile driving and/or construction 
activity, and no temporary or permanent hearing loss would be expected (Simmons et al. 2016).  

Presence of structures: The various types of impacts on bats that could result from the presence of 
structures, such as migration disturbance and turbine strikes, are described in detail under Alternative A. 
Using the assumptions in Table E-1, there could be up to 3,031 new WTGs and ESPs in the geographic 
analysis area where few currently exist, of which up to 88 (2.9 percent of the total) would be for 
Phase 2. The structures associated with Phase 2, and the consequential negligible impacts, would remain 
at least until decommissioning of the proposed Project is complete. While the significance level of 
impacts would remain the same, BOEM is evaluating the following mitigation and monitoring measure to 
address impacts on bats, as described in detail in Table H-2 of EIS Appendix H. The Final EIS will list 
the mitigation and monitoring measures that BOEM would require as a condition of COP approval:  

• Deploy acoustic bat detectors on a subset of WTGs and/or ESPs to refine the understanding of bat use 
of the OCS and SWDA. Deployment configuration and number of detectors would be determined in 
consultation with applicable stakeholders. 

Cumulative Impacts 

The cumulative impacts of Alternative B considered the impacts of Alternative B in combination with 
other ongoing and planned wind activities. Ongoing and planned non-offshore wind activities described in 
Table G.1-16 would contribute to impacts on bats through the primary IPFs of land disturbance and the 
presence of structures. These impacts would primarily occur through habitat loss and potential 
interactions with operating WTGs. The cumulative impacts of all IPFs from ongoing and planned 
activities, including Alternative B, would be negligible. 

Conclusions  

Impacts of Alternative B. In summary, construction and decommissioning of Alternative B would have 
negligible impacts on bats, especially if conducted outside the active season. The main significant risk 
would be from operation of the offshore WTGs, which could lead to negligible long-term impacts in the 
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form of mortality, although this would be rare. The impact conclusions for ongoing and future 
non-offshore wind activities are presented under Alternative A. 

Cumulative Impacts of Alternative B. The cumulative impacts on bats within the geographic analysis 
area would be negligible. Considering all the IPFs together, the impacts from ongoing and planned 
activities, including Alternative B, would result in negligible impacts on bats in the geographic analysis 
area, primarily due to ongoing climate change and onshore habitat loss. Alternative B would contribute to 
the overall impact rating primarily through the permanent impacts due to onshore habitat loss. Thus, the 
overall impacts on bats would be negligible because no measurable impacts are expected due to the 
expected absence of bats within the SWDA. 

While the significance level of impacts would remain the same, BOEM is evaluating the following 
mitigation and monitoring measures to address impacts on bats, as described in detail in Table H-2 of 
Appendix H. The Final EIS will list the mitigation and monitoring measures that BOEM would require as 
a condition of COP approval: 

• Require that trees (greater than 3-inch-diameter at breast height) not be cleared from April 1 to October 
31. Should presence/probable absence surveys be conducted pursuant to current USFWS protocols and 
no northern long-eared bats be documented, this measure may not be necessary for ESA compliance 
relative to this species. 

• Deploy acoustic bat detectors on a subset of WTGs and/or ESPs to refine the understanding of bat use 
of the OCS and SWDA. Deployment configuration and number of detectors would be determined in 
consultation with applicable stakeholders. 

Impacts of Alternative C – Habitat Impact Minimization Alternative on Bats 

Alternatives C-1 and C-2 would not affect the number or placement of WTGs or ESPs for the proposed 
Project compared to Alternative B. While Alternatives C-1 and C-2 would alter the exact routes of 
inter-array, inter-link, and export cables installed for the proposed Project—and could, thus, affect the 
exact length of cable installed and area of seafloor disturbed—these changes would not result in 
meaningfully different impacts on bats compared to Alternative B. Therefore, the impacts of Alternatives 
C-1 and C-2 on bats would the same as those for Alternative B.  
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G.2.4 Birds 

G.2.4.1 Description of the Affected Environment 

Geographic Analysis Area 

This section addresses potential impacts on bird species that use marine, coastal, and/or offshore habitats, 
including both resident individuals that use the proposed Project area during all (or portions of) the year 
and migrating individuals with the potential to pass through the proposed Project area during fall and/or 
spring migration. The geographic analysis area for birds includes the East Coast from Maine to Florida in 
order to cover migratory species that may encounter the proposed Project and that use habitats along 
these states, as described in Table D-1 in EIS Appendix D, Geographic Analysis Areas, and shown on 
Figure G.2.4-1. The geographic analysis area extends 100 miles offshore from the Atlantic Ocean shore to 
capture the migratory movements of most species and 0.5 mile inland to cover onshore habitats used by 
birds that could be affected by proposed onshore Project components. 

Detailed information regarding species potentially present can be found in the COP and is incorporated by 
reference (Volume III, Sections 6.1, 6.2, Appendix III-C, and Appendix III-D; Epsilon 2022). A general 
overview of that information is included below, as well as federally listed threatened and endangered 
species. Further information on threatened and endangered bird species is provided in the BA for the 
proposed Project (BOEM 2022b). 

Overview of Birds 

The SWDA is located between two Large Marine Ecosystems (LME2): the Scotian Shelf to the north (the 
Gulf of Maine) and the Northeast United States Continental Shelf to the south (the Mid-Atlantic Bight) 
(LMEHub 2022). This region is important to birds because it is used by a suite of breeding birds from 
both oceanographic regions. In addition, non-breeding summer migrants (e.g., shearwaters and 
storm-petrels) constitute a significant portion of the marine birds present (Nisbet et al. 2013). The SWDA 
is no exception, with an influx of southern hemisphere breeding species present during the boreal 
summer/austral winter (Veit et al. 2016). 

While the terrestrial and coastal avifauna of the geographic analysis area is rich and diverse with, for 
example, around 450 species recorded in Massachusetts alone (Blodget 2002). Many of these species are 
rarities or unlikely to occur in the offshore portion of the proposed Project area. Breeding and wintering 
birds that are likely to use or pass through the offshore proposed Project area include primarily marine 
birds such as seabirds and sea ducks. Numerous shorebirds, waterfowl, wading birds, raptors, and 
songbirds are also expected to occur, although more typically in the coastal and onshore portions of the 
proposed Project area. The most likely of these to occur in the SWDA are waterfowl, loons and grebes, 
shearwaters and petrels, gannet and cormorants, shorebirds, gulls, terns, jaegers, and auks (BOEM 2014). 
Bird use of the SWDA and surrounding area is well-documented with multiple studies providing 
important information on avian presence and abundances at a series of useful scales (Veit et al. 2016; 
Curtice et al. 2019; COP Appendix III-C; Epsilon 2022).  

 

2 LMEs are delineated based on ecological criteria including bathymetry, hydrography, productivity, and trophic 
relationships among populations of marine species, and NOAA uses them as the basis for ecosystem-based 
management. 
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Threatened and Endangered Species 

At least three federally listed birds have the potential to occur within the proposed Project area: Roseate 
Tern (Sterna dougallii), Piping Plover (Charadrius melodus), and Red Knot (Calidris canutus rufa). The 
BA provides a detailed description and analysis of potential impacts on ESA-listed species and potential 
impacts on these species as a result of the proposed Project (BOEM 2022b).  
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Figure G.2.4-1: Geographic Analysis Area for Birds 
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Any future proposed project in the RI/MA Lease Areas would be required to address ESA-listed species 
at the individual project scale and cumulatively. Additionally, BOEM is currently developing a 
programmatic ESA consultation with the USFWS to address the potential impacts of future Atlantic OCS 
offshore wind energy facilities on ESA-listed species. 

Bald Eagles (Haliaeetus leucocephalus), which are listed as threatened in Massachusetts, are also 
federally protected by the Bald and Golden Eagle Protection Act (16 USC § 668 et seq.), as are Golden 
Eagles (Aquila chrysaetos). Bald Eagles are year-round residents in Massachusetts and occur in a variety 
of terrestrial environments, typically near water such as coastlines, rivers, and large lakes (BOEM 2012; 
USFWS 2011). Golden Eagles are rarely seen in the Cape Cod area, but small numbers of individuals 
migrate through on occasion (eBird 2022). Bald and Golden Eagles typically migrate over land, well 
inland of all proposed Project facilities (BOEM 2012).  

Bald and Golden Eagles are not expected to occur in the offshore portion of the proposed Project area, but 
some potential exists for impacts (displacement due to noise, habitat loss/modification, and 
injury/mortality due to contact with construction equipment) resulting from construction, operations, and 
decommissioning of the onshore facilities. More information on Bald and Golden Eagles use of the 
proposed Project area is available in the COP (Volume III, Section 6.2.1.5.5; Epsilon 2022). 

Migrating Birds 

Many bird species do not normally reside along the Atlantic coast of North America but pass through 
during spring migration to more northern breeding habitats and/or fall migration to wintering areas. The 
Atlantic Flyway, which follows the Atlantic coast, is an important migratory route for many bird species 
moving from breeding grounds in New England and eastern Canada to winter habitats in North, Central, 
and South America. Bays, beaches, coastal forests, marshes, and wetlands provide important stopover and 
foraging habitat for migrating birds (MMS 2007). Both the onshore and offshore facilities associated with 
the proposed Project are located within the Atlantic Flyway. Bird species using the flyway during spring 
and fall migration have the potential to encounter proposed Project facilities. Despite the level of human 
development and activity present, the mid-Atlantic coast plays an important role in the ecology of many 
bird species. Migrating birds are protected under the Migratory Bird Treaty Act of 1918 (MBTA). 
Chapter 4 of the Atlantic Final Programmatic EIS (BOEM 2014) discusses the use of Atlantic coast 
habitats by migratory birds. The official list of migratory birds protected under the MBTA, and the 
international treaties that the MBTA implements, is found at 50 CFR § 10.13. The MBTA makes it illegal 
to “take” migratory birds, their eggs, feathers, or nests. Under Section 3 of Executive Order 13186, 
BOEM and the USFWS established a Memorandum of Understanding (MOU) on June 4, 2009, which 
identifies specific areas in which cooperation between the agencies would substantially contribute to the 
conservation and management of migratory birds and their habitats (MMS-USFWS 2009). The purpose 
of the MOU is to strengthen migratory bird conservation through enhanced collaboration between the 
agencies. One of the underlying tenets identified in the MOU is to evaluate potential impacts on 
migratory birds and design or implement measures to avoid, minimize, and mitigate such impacts as 
appropriate (MMS-USFWS 2009; BOEM Undated).  

BOEM funds scientific studies and partners with the USFWS to better understand how migratory birds 
use the Atlantic OCS and refine the understanding of the risks from development to migratory species 
(BOEM Undated). BOEM uses information from these studies, coordination with the USFWS, and the 
scientific literature to avoid leasing areas with high concentrations of migratory birds that are most 
vulnerable to offshore wind development. For example, BOEM’s stakeholder engagement during the 
delineation of the Massachusetts Wind Energy Area resulted in the exclusion of 14 OCS blocks that 
overlapped with high value sea duck habitat (BOEM 2012). 
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BOEM worked with the USFWS to develop standard operating conditions (SOC) for commercial leases 
as terms and conditions of plan approval. These SOC are intended to ensure that the potential for impacts 
on birds is minimized. The SOCs have been analyzed in recent environmental assessments and 
consultations for lease issuance and site assessment activities, as well as BOEM’s approval of the Coastal 
Virginia Offshore Wind Technology Advancement Project (BOEM 2015). Some of the SOCs originated 
from BMPs adopted in the Record of Decision for the 2007 Programmatic Environmental Impact 
Statement for Alternative Energy Development and Production and Alternate Use of Facilities on the 
Outer Continental Shelf (MMS 2007). Finally, BOEM and the USFWS work with the lessees to develop 
post-construction plans aimed at monitoring the effectiveness of measures considered necessary to 
minimize impacts on migratory birds with the flexibility to consider the need for modifications or 
additions to the measures.  

As discussed above, the Atlantic Flyway is an important migratory pathway for as many as 164 species of 
waterbirds and a similar number of land birds, with the greatest volume of birds using the Atlantic 
Flyway as a movement corridor during annual migrations between wintering and breeding grounds 
(Watts 2010). Within the Atlantic Flyway in North America, much of the bird activity is concentrated 
along the coastline (Watts 2010). Waterbirds use a corridor between the coast and several kilometers out 
onto the OCS, while land birds tend to use a wider corridor extending from the coastline to tens of 
kilometers inland (Watts 2010). While both groups may occur over land or water within the flyway and 
extend considerable distances from shore, the highest diversity and density is centered on the shoreline. 
Building on this information, Robinson Wilmott et al. (2013) evaluated the sensitivity of bird resources to 
collision and/or displacement from future wind development on the Atlantic OCS and included the 
164 species selected by Watts (2010) plus an additional 13 species, for a total of 177 species that may 
occur on the Atlantic OCS from Maine to Florida during all or some portion of the year.  

As discussed in Robinson Willmott et al. (2013) and consistent with Garthe and Hüppop (2004), Furness 
and Wade (2012), and Furness et al. (2013), Atlantic OCS avian species with high scores for sensitivity 
for collision include gulls, jaegers, and the Northern Gannet (Morus bassanus). In many cases, high 
collision sensitivity ratings were driven by high occurrence on the OCS, low avoidance rates with high 
uncertainty, and time spent in the rotor swept zone. Many of the species addressed in Robinson Willmott 
et al. (2013) that had low collision sensitivity include passerines that spend very little time on the Atlantic 
OCS during migration and typically fly above the rotor swept zone. As discussed in BOEM 2012, 
55 species may be expected to have some level of potential overlap with the SWDA and could potentially 
encounter operating WTGs on the Atlantic OCS. In general, the abundance of bird species that overlap 
with future wind energy facilities on the Atlantic OCS is relatively small. Figure G.2.4-2 illustrates that 
areas modeled for highest marine bird abundances are primarily outside the SWDA.  

As described above, of the 177 species that may occur along the Atlantic coast, 55 have some potential to 
encounter WTGs associated with offshore wind development. Of these, 47 marine bird species have 
sufficient survey data to calculate the modeled percentage of a species population that would overlap with 
future offshore wind development on the Atlantic OCS (Winship et al. 2018); the relative seasonal 
exposure is generally very low, ranging from 0.0 to 5.2 percent (Table G.2.4-1). BOEM assumes that the 
47 species (85 percent) with sufficient data to model the relative distribution and abundance on the 
Atlantic OCS are representative of the 55 species that may overlap with offshore wind development on 
the Atlantic OCS. 
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Sources: Curtice et al. 2019; Northeast Ocean Data 2019; Winship et al. 2018 

Figure G.2.4-2: Total Avian Relative Abundance Distribution Map  
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Table G.2.4-1: Percentage of Each Atlantic Seabird Population that Overlaps with Planned Offshore Wind 
Energy Development on the Outer Continental Shelf by Season 

Species Spring Summer Fall Winter 
Artic Tern (Sterna paradisaea) NA 0.2 NA NA 
Atlantic Puffin (Fratercula arctica)a 0.2 0.1 0.1 0.2 
Audubon Shearwater (Puffinus lherminieri) 0.0 0.0 0.0 0.0 
Black-capped Petrel (Pterodroma hasitata) 0.0 0.0 0.0 0.0 
Black Guillemot (Cepphus grille) NA 0.3 NA NA 
Black-legged Kittiwake (Rissa tridactyla)a 0.7 NA 0.7 0.5 
Black Scoter (Melanitta americana) 0.2 NA 0.4 0.5 
Bonaparte’s Gull (Chroicocephalus philadelphia) 0.5 NA 0.4 0.3 
Brown Pelican (Pelecanus occidentalis) 0.1 0.0 0.0 0.0 
Band-rumped Storm-Petrel (Oceanodroma castro) NA 0.0 NA NA 
Bridled Tern (Onychoprion anaethetus) NA 0.1 0.1 NA 
Common Eider (Somateria mollissima)a 0.3 0.1 0.5 0.6 
Common Loon (Gavia immer) 3.9 1.0 1.3 2.1 
Common Murre (Uria aalge) 0.4 NA NA 1.9 
Common Tern (Sterna hirundo)a 2.1 3.0 0.5 NA 
Cory’s Shearwater (Calonectris borealis) 0.1 0.9 0.3 NA 
Double-crested Cormorant (Phalacrocorax auritus) 0.7 0.6 0.5 0.4 
Dovekie (Alle alle) 0.1 0.1 0.3 0.2 
Great Black-backed Gull (Larus marinus)a 1.3 0.5 0.7 0.6 
Great Shearwater (Puffinus gravis) 0.1 0.3 0.3 0.1 
Great Skua (Stercorarius skua) NA NA 0.1 NA 
Herring Gull (Larus argentatus)a 1.0 1.3 0.9 0.5 
Horned Grebe (Podiceps auritus) NA NA NA 0.3 
Laughing Gull (Leucophaeus atricilla) 1.0 3.6 0.9 0.1 
Leach’s Storm-Petrel (Oceanodroma leucorhoa) 0.1 0.0 0.0 NA 
Least Tern (Sternula antillarum) NA 0.3 0.0 NA 
Long-tailed Ducks (Clangula hyemalis) 0.6 0.0 0.4 0.5 
Manx Shearwater (Puffinus puffinus)a 0.0 0.5 0.1 NA 
Northern Fulmar (Fulmarus glacialis)a 0.1 0.2 0.1 0.2 
Northern Gannet (Morus bassanus)a 1.5 0.4 1.4 1.4 
Parasitic Jaeger (Stercorarius parasiticus) 0.4 0.5 0.4 NA 
Pomarine Jaeger (Stercorarius pomarinus) 0.1 0.3 0.2 NA 
Razorbill (Alca torda)a 5.2 0.2 0.4 2.1 
Ring-billed Gull (Larus delawarensis) 0.5 0.5 0.9 0.5 
Red-breasted Merganser (Mergus serrator) 0.5 NA NA 0.7 
Red Phalarope (Phalaropus fulicarius) 0.4 0.4 0.2 NA 
Red-necked Phalarope (Phalaropus lobatus) 0.3 0.3 0.2 NA 
Roseate Tern (Sterna dougallii) 0.6 0.0 0.5 NA 
Royal Tern (Thalasseus maximus) 0.0 0.2 0.1 NA 
Red-throated Loon (Gavia stellate)a 1.6 NA 0.5 1.0 
Sooty Shearwater (Ardenna grisea) 0.3 0.4 0.2 NA 
Sooty Tern (Onychoprion fuscatus) 0.0 0.0 NA NA 
South Polar Skua (Stercorarius maccormicki) NA 0.2 0.1 NA 
Surf Scoter (Melanitta perspicillata) 1.2 NA 0.4 0.5 
Thick-billed Murre (Uria lomvia) 0.1 NA NA 0.1 
Wilson’s Storm-Petrel (Oceanites oceanicus) 0.2 0.9 0.2 NA 
White-winged Scoter (Melanitta deglandi) 0.7 NA 0.2 1.3 

Source: These data were calculated from Winship et al. 2018. 
NA = not applicable 
a This includes species used in collision risk modeling. 
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Offshore Birds 

Along the Atlantic coast, bird species abundance and species diversity generally decrease as distance 
from shore increases (Petersen et al. 2006; Paton et al. 2010; Watts 2010). The closest WTG for the 
proposed Project would be approximately 21 miles from shore in an area that has been part of a detailed 
resource assessment, including a review of bird resources (BOEM 2012, 2015); the RI/MA Lease Areas 
excludes areas of important offshore sea duck habitat (BOEM 2012; White and Veit 2020). As such, 
avian use of offshore habitats in the region is well documented and has been further refined with 
site-specific surveys (Veit et al. 2015, 2016; Winship et al. 2018; White and Veit 2020). The most likely 
species to occur within the offshore portions of the proposed Project include 22 species of gulls and terns, 
17 species of sea ducks, 9 species of shearwaters and petrels, 4 species of loons and grebes, and 3 species 
of gannets and cormorants. Additional species may also occur in lower numbers (BOEM 2012). The COP 
describes each bird species likely to occur offshore Massachusetts (Volume III, Tables 6.2-6; Epsilon 
2022). 

Birds in the geographic analysis area are subject to pressure from ongoing activities, particularly 
accidental releases, cable emplacement and maintenance, presence of structures, and climate change. 
More than one-third of bird species that occur in North America (37 percent; 432 species) are at risk of 
extinction unless significant conservation actions are taken (NABCI 2016). This is likely representative of 
the conditions of birds within the geographic analysis area. The northeastern United States is also home to 
more than one-third of the human population of the nation. As a result, species that live or migrate 
through the Atlantic Flyway have historically been, and will continue to be, subject to a variety of 
ongoing anthropogenic stressors, including hunting pressure (approximately 86,000 sea ducks harvested 
annually [Roberts 2019]), commercial fisheries by-catch (approximately 2,600 seabirds killed annually on 
the Atlantic [Hatch 2017; Sigourney et al. 2019]), and climate change, which have the potential to affect 
bird species. Inland birds are discussed in EIS Section G.2.5, Terrestrial Habitats and Fauna. 

G.2.4.2 Environmental Consequences 

Definitions of impact levels for birds are described in Table G.2.4-2. 

Table G.2.4-2: Impact Level Definitions for Birds 

Impact Level  Impact Level Definition 
Negligible  Adverse  Impacts would be so small as to be unmeasurable.  
 Beneficial Impacts would be so small as to be unmeasurable.  
Minor  Adverse  Most impacts would be avoided; if impacts occur, the loss of 

one or few individuals or temporary alteration of habitat 
could represent a minor impact, depending on the time of 
year and number of individuals involved.  

 Beneficial Impacts would be localized to a small area but with some 
measurable effect on one or a few individuals or habitat. 

Moderate  Adverse  Impacts would be unavoidable but would not result in 
population-level impacts or threaten overall habitat function.  

 Beneficial Impacts would affect more than a few individuals in a broad 
area but not regionally and would not result in population-
level impacts.  

Major  Adverse  Impacts would result in severe, long-term habitat or 
population-level impacts on species.  

 Beneficial Long-term beneficial population-level impacts would occur.  
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Impacts of Alternative A – No Action Alternative on Birds 

When analyzing the impacts of Alternative A on birds, BOEM considered the impacts of ongoing 
activities, including ongoing non-offshore wind and ongoing offshore wind activities on the existing 
conditions for birds resources (Table G.1-17). The cumulative impacts of Alternative A considered the 
impacts of Alternative A in combination with other planned non-offshore wind and offshore wind 
activities, as described in EIS Appendix E, Planned Activities Scenario.  

Under Alternative A, existing conditions for birds described in Section G.2.4.1 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 birds include ongoing activities on the OCS that have the potential to result in continuing 
temporary to permanent impacts (disturbance, displacement, injury, mortality, habitat degradation, habitat 
conversion) on birds using the offshore portions of the OCS regardless of the offshore wind industry. 
Ongoing activities, especially interactions with commercial fisheries, anthropogenic light in the coastal 
and offshore environment, and climate change would continue. In addition to ongoing activities, the 
impacts of planned activities other than offshore wind development would include new submarine cables 
and pipelines, increasing onshore construction, marine minerals extraction, port expansions, and the 
installation of new structures on the OCS (Table G.1-18).  

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on birds 
include continued operation of the Block Island Wind Farm, as well as ongoing construction of Vineyard 
Wind 1 in OCS-A 0501 and the South Fork Wind Project in OCS-A 0517. Ongoing operation of the 
Block Island Wind Farm and ongoing construction of Vineyard Wind 1 and South Fork Wind Project, 
along with planned offshore wind activities, would affect commercial fisheries and for-hire recreational 
fishing through the primary IPFs described below. 

Cumulative Impacts 

The cumulative impact analysis for Alternative A considers the impacts of Alternative A in combination 
with other planned non-offshore wind activities and planned offshore wind activities (other than 
Alternative B). Future offshore wind development activities would affect birds through the following 
primary IPFs. 

Accidental releases: Accidental releases of fuel/fluids/hazardous materials, sediment, and/or trash and 
debris may increase as a result of future offshore wind activities. EIS Section G.2.2, Water Quality, 
discusses the amount and nature of substances in WTGs and ESPs that could be released. The risk of any 
type of accidental release would be increased primarily during construction but also during operations and 
decommissioning of offshore wind facilities. 

Ingestion of hazardous materials could have lethal and sublethal impacts on birds, including decreased 
hematological function, dehydration, drowning, hypothermia, starvation, and weight loss (Briggs et al. 
1997; Haney et al. 2017; Paruk et al. 2016). Additionally, even small exposures that result in oiling of 
feathers can lead to sublethal impacts that include changes in flight efficiencies and result in increased 
energy expenditure during daily and seasonal activities, including chick provisioning, commuting, 
courtship, foraging, long-distance migration, predator evasion, and territory defense (Maggini et al. 2017). 
Based on the volumes potentially involved, the likely amount of releases associated with future offshore 
wind development would fall within the range of accidental releases that already occur on an ongoing 
basis from non-offshore wind activities.  

Trash and debris may be released by vessels during construction, operations, and decommissioning of 
offshore wind facilities. BOEM assumes all vessels would comply with laws and regulations to minimize 
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releases. In the unlikely event of a release, it would be an accidental localized event in the vicinity of 
individual vessels within wind development areas. Accidentally released trash may be ingested by birds 
that mistake it for prey. Lethal and sublethal impacts on individuals could occur as a result of blockages 
caused by both hard and soft plastic debris (Roman et al. 2019), although accidental trash releases from 
Project vessels would be rare events.  

Because the overall impact of accidental releases on birds is anticipated to be localized and short term, 
accidental releases of trash and debris would not appreciably contribute to overall impacts on birds. 
Further, while future offshore wind activities would contribute to an increased risk of spills and associated 
impacts due to fuel, fluid, or hazardous materials exposure, the contribution from future offshore wind 
activities would be a low percentage of the overall spill risk from ongoing activities that occur on the 
OCS. 

Cable emplacement and maintenance: Emplacement of submarine cables would generally result in 
increased suspended sediments that may impact diving birds and result in displacement of foraging 
individuals or decreased foraging success and have impacts on some prey species (Cook and Burton 
2010). Using the assumptions in Table E-1, the total area of seafloor disturbed by offshore export, 
inter-array, and inter-link cables for offshore wind facilities (excluding the proposed Project) in the 
geographic analysis area would be up to 63,846 acres (of the roughly 193 million acres of seafloor habitat 
potentially available in the geographic analysis area for birds), although only a fraction of this total area 
would be actively disturbed at any single time. All habitat impacts associated with cable emplacement and 
maintenance would be localized, and turbidity would be present during installation for 1 to 6 hours at a 
time. Any dredging necessary prior to cable installation could also contribute to additional impacts. New 
offshore submarine cables associated with Alternative A would cause short-term disturbance of seafloor 
habitats and injury and mortality of bird prey species in the immediate vicinity of the cable emplacement 
activities. Disturbed seafloor from construction of future offshore wind projects may affect some bird 
prey species; however, assuming future projects use installation procedures similar to those planned for 
the proposed Project, the duration and extent of impacts would be limited and short term, and benthic 
assemblages would recover from disturbance (EIS Section 3.4, Benthic Resources, and EIS 
Section 3.6, Finfish, Invertebrates, and Essential Fish Habitat, provide more information). Given that 
impacts would be temporary and generally localized to the emplacement corridor, no population-level 
impacts on birds would be expected. The offshore wind projects included in Alternative A (Table E-1) 
would primarily be constructed between 2022 and 2030 (and possibly beyond, in the case of some 
projects in the New York Bight and Carolina Long Bay areas), and construction impacts from multiple 
projects could overlap in time and space and could potentially result in greater impacts. No 
population-level impacts would be anticipated because birds would be able to successfully forage in 
adjacent areas not affected by increased suspended sediments. Migrating birds that are not actively 
foraging would not be affected by this IPF.  

Climate change: Several sub-IPFs are related to climate change, including increased storm severity and 
frequency, ocean acidification, altered migration patterns, increased disease frequency, protective 
measures (e.g., barriers and seawalls), and increased erosion and sediment deposition. These factors have 
the potential to result in long-term, potentially high-consequence, risks to birds via, for example, changes 
in prey abundance and distribution, changes in nesting and foraging habitat abundance and distribution, 
and changes to migration patterns and timing. EIS Section G.2.1, Air Quality, provides more details on 
the expected contribution of offshore wind on climate change. 

Lighting: Offshore wind development would result in additional light from vessels and offshore 
structures at night. Ocean vessels have an array of lights including navigational lights and deck lights. 
Such lights can attract nocturnal migrant birds, primarily during nighttime construction activities but also 
during operations and decommissioning. Attraction to project vessels by birds would not be expected to 
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result in increased risk of collision with vessels given the distance from shore and the expected limited 
use of the SWDA. The resulting vessel-related lighting impacts would be localized around individual 
vessels and temporary. In a maximum-case scenario, lights could be on 24 hours per day during 
construction. This could attract birds, and/or potential prey species, to construction zones, potentially 
exposing them to greater harm from accidental releases associated with construction activities.  

Up to 2,955 WTGs and ESPs with navigational and Federal Aviation Administration (FAA) hazard 
lighting would be constructed within the geographic analysis area for birds (excluding the proposed 
Project), where few lighted structures currently exist. This lighting has some potential to result in 
long-term impacts on species that have potential to encounter operating WTGs and may pose an increased 
collision risk to migrating birds (Hüppop et al. 2006), although this risk would be minimized through the 
use of red flashing FAA lighting (BOEM 2019b; Kerlinger et al. 2010). WTG lighting could result in new 
incremental collision risk for birds, particularly to night flying migrants during low-visibility weather 
conditions where few lighted structures currently exist on the OCS. Other offshore wind projects will use 
an aircraft detection light system (ADLS), which will only activate FAA lighting when an aircraft 
approaches, and these impacts would be substantially reduced.  

Noise: Anthropogenic noise on the OCS associated with future offshore wind development, including 
noise from aircraft, pile-driving activities, geological and geophysical (G&G) surveys, offshore 
construction, and vessel traffic, has the potential to impact birds on the OCS. Additionally, onshore 
construction noise has the potential to impact birds. These impacts would be localized and temporary. 
Potential impacts associated with greater energy expenditure could be greater if avoidance behavior and 
displacement of birds occurs during seasonal migration periods but would not be expected to be 
biologically significant. 

Fixed and rotary wing aircraft may be used to transport construction and operations crews and would 
continue to be used for ongoing inland bird monitoring surveys, although the anticipated level of use 
would be low, and restrictions on low-flying aircraft may be imposed. If flights are at a sufficiently low 
altitude, birds may flush, resulting in increased energy expenditure. Disturbance, if any, would be 
temporary and localized, with impacts dissipating once the aircraft has left the area. No individual or 
population-level impacts would be expected. 

Noise from construction of WTGs and ESPs may temporarily affect diving birds. The greatest impact of 
noise is likely to be caused by pile-driving activities, which would occur during construction for up to 4 to 
6 hours at a time from 2022 through 2030 and possibly beyond. Noise transmitted through water has the 
potential to result in temporary displacement of diving birds in a limited space around each pile and can 
cause short-term stress and behavioral changes ranging from mild annoyance to escape behavior (BOEM 
2014b, 2016a). Additionally, impacts on prey species may affect foraging success (Table G.1-5). The 
extent of impacts would depend on pile size, hammer energy, and local acoustic conditions. Similar to 
pile-driving, G&G site characterization surveys for offshore wind facilities would create high-intensity 
impulsive noise around sites of investigation, leading to similar impacts. The extent depends on 
equipment used, noise levels, and local acoustic conditions. G&G noise would occur intermittently over 
an assumed 2- to 10-year period. 

Noise associated with project vessels could disturb some individual diving birds, although these 
individuals would likely acclimate to the noise or move away, potentially resulting in a temporary loss of 
habitat (BOEM 2012). Brief, temporary responses, if any, would dissipate once the vessel has passed or 
the individual has moved away. No individual fitness or population-level impacts would be expected. 
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Noise associated with construction of onshore project components may also have localized and temporary 
impacts, including avoidance and displacement, although no individual fitness or population-level 
impacts would be expected.  

Presence of structures: The presence of structures under Alternative A could have both beneficial and 
adverse impacts on birds through fish aggregation and associated increase in foraging opportunities, as 
well as entanglement and gear loss/damage, migration disturbances, and WTG strikes and displacement. 
These impacts may arise from buoys, met towers, foundations, scour/cable protections, and transmission 
cable infrastructure. Up to 2,955 WTG and ESP foundations, which would entail 43,526 acres of new 
scour protection for foundations and hard protection atop cables, would be constructed in the geographic 
analysis area for birds (compared to more than 193 million acres in the geographic analysis area) where 
few such structures exist. Structures would be added intermittently between 2022 and 2030 and beyond 
and that these structures would remain until decommissioning of each facility is complete, approximately 
30 years following construction. 

In the northeast and mid-Atlantic waters, there are approximately 2,570 seabird fatalities through 
interaction with commercial fishing gear each year, of which 84 percent are with gillnets involving 
shearwaters/fulmars and loons (Hatch 2017). Abandoned or lost fishing nets from commercial fishing 
may get tangled with foundations, reducing the chance that abandoned gear would cause additional harm 
to birds if left to drift until sinking or washing ashore. A reduction in drifting derelict fishing gear (in this 
case by entanglement with foundations) would have a beneficial impact on bird populations (Regular et 
al. 2013). In contrast, the presence of structures could also increase recreational fishing activity (EIS 
Section 3.9, Commercial Fisheries and For-Hire Recreational Fishing), thus exposing individual birds to 
harm from fishing line and hooks. This intermittent impact would persist for the anticipated 30-year life 
of the proposed Project until decommissioning is complete. 

The presence of new structures could increase prey items for some marine bird species. WTG and ESP 
foundations could increase the mixing of surface waters and deepen the thermocline, possibly increasing 
pelagic productivity in local areas (English et al. 2017). Additionally, new structures may also create 
habitat for structure-oriented and/or hard-bottom species. This reef effect has been observed around 
WTGs, leading to local increases in biomass and diversity (Causon and Gill 2018). Invertebrate and fish 
assemblages may develop around these reef-like elements within the first few years after construction 
(English et al. 2017). Although some studies have noted increased biomass and increased production of 
particulate organic matter by epifauna growing on submerged foundations, it is not clear to what extent 
the reef effect results in increased productivity versus simply attracting and aggregating fish from the 
surrounding areas (Causon and Gill 2018). Recent studies have found increased biomass for benthic fish 
and invertebrates and possibly for pelagic fish, marine mammals, and birds (Raoux et al. 2017; Pezy et al. 
2018; Wang et al. 2019), indicating that offshore wind energy facilities can generate beneficial permanent 
impacts on local ecosystems, translating to increased foraging opportunities for individuals of some 
marine bird species. The presence of structures may result in permanent beneficial impacts. Conversely, 
increased foraging opportunities could attract marine birds, potentially exposing those individuals to 
increased collision risk associated with operating WTGs.  

The uniform 1-nautical-mile (1.9-kilometer, 1.15-mile) WTG spacing in the RI/MA Lease Areas would 
provide ample space between WTGs for birds that are not flying above WTGs to fly through the wind 
array without changing course or by making minor course corrections to avoid operating WTGs. Course 
corrections made by migratory birds to avoid a project or individual WTG would result in miniscule 
additional flight distances compared to the distances traveled during seasonal long-distance migrations. 
Impacts of additional energy expenditure due to minor course corrections or complete avoidance of wind 
development areas would not be expected to be biologically significant, and no individual fitness or 
population-level impacts would be expected.  
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The greatest risk to birds associated with future offshore wind development would be fatal interactions 
with spinning WTGs. There could be additional collision risk to birds if non-operational WTGs are 
lighted. In the contiguous United States, bird collisions with operating WTGs are a relatively rare event, 
with an estimated 140,000 to 328,000 (with a mean of 234,000) birds reported killed annually by 
44,577 onshore turbines (Loss et al. 2013, Erickson et al. 2014). Actual mortality rates are likely higher 
because of (inadequate) strike detection methods, variable scavenger rates, and other challenges in survey 
; nevertheless, these studies represent the best available science in estimating collision mortality of North 
American bird species. Estimating avian mortality at an onshore wind facility is relatively straightforward 
and is based on counts of bodies discovered during ground searches, statistically adjusted upward to 
account for searcher efficiency and scavenging rates.  

It is extremely difficult to record fatality events in the offshore environment; further, in these events, the 
victim was rarely identified to species. Siting projects away from areas with high concentrations of birds 
and vulnerable populations is the most effective way to minimize impacts on avian resources on the OCS. 
To this end, several OCS blocks were removed from the Massachusetts call area to avoid high value sea 
duck habitat and minimize impacts on these species (BOEM 2012, 2014b). Based solely on a minimum 
estimated mean annual mortality rate of 6.9 birds per turbine in the eastern United States (Loss et al. 
2013), an estimated 13,945 birds could be killed annually by Alternative A WTGs. This estimate likely 
significantly overstates the actual mortality rate of Alternative A for several reasons. Approximately 
75 percent of the documented onshore mortality is composed of groups (small passerines, diurnal raptors, 
doves, pigeons, and upland game birds) that would not be expected to frequently encounter offshore 
WTGs in large numbers. In addition, factors such as landscape features and weather patterns that 
influence collision risk are different on the OCS than at onshore wind facilities. 

Empirical studies also suggest that bird fatalities due to collision with offshore turbines are rare. For 
instance, unlike the planned development on the Atlantic OCS, the majority of the offshore wind 
development in Europe is relatively close to shore, where bird densities tend to be greater—in part due to 
closer proximity to some nesting colonies. In addition, the European wind energy facilities that are further 
from shore (e.g., North Sea) are usually between large land masses, thus creating more opportunities for 
birds to move between land masses. Using data from radar and thermal imaging to inform a stochastic 
collision risk model (CRM), 47 out of 235,136 migrating sea ducks were predicted to collide with 
72 offshore wind turbines each year at the Nysted Wind Farm off Denmark (Desholm 2006)—or 0.7 bird 
per turbine. After reviewing 20 months of camera footage, six gulls were observed colliding with two 
turbines at the Thanet Wind Farm off England (Skov et al. 2018)—or 3.6 birds per turbine per year. The 
area studied has approximately 3 to 10 times more gulls than the SWDA (Royal Haskoning 2013; COP 
Appendix III-C, Table 3-2; Epsilon 2022).  

Another approach to estimate collision fatalities uses a CRM. Collision modeling is used at the project 
level to predict the number of fatalities of marine bird species in Europe and the United States (BOEM 
2015, 2019b). Model inputs (e.g., monthly bird densities, flight behavior, avoidance behavior, turbine 
specifications) are used to determine the estimated number of annual collisions with operating WTGs. 
Due to inherent data limitations, these models often represent only a subset of species potentially present 
and are for a subset of marine bird populations that are vulnerable to collisions (based on Robinson 
Willmott et al. [2013]). The following modeling analysis estimates the hypothetical number of seabird 
fatalities from Alternative A. This analysis is not intended to quantify the exact number of fatalities 
associated with Alternative A or with Atlantic offshore wind energy facilities, but rather to explore the 
relative number of fatalities using species that have sufficient information to run CRMs.  
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Modeling of the collision risk associated with Alternative A for Vineyard Wind 1 used the Avian 
Stochastic CRM (v 2.3.2) model (BOEM 2019c).3 Twelve seabird species were identified as occurring on 
the Atlantic OCS with modeled flight height distributions from Johnston et al. (2014). This wide range of 
marine bird species spans five taxonomic orders: Anseriformes, Charadriiformes, Gaviiformes, 
Procellariiformes, and Suliformes. Selected key model inputs for each species are provided in 
Table G.2.4-3. Only observations identified to species were used. The proportions of flying birds by 
species were calculated from the data from each survey effort in the Northwest Atlantic Seabird Catalog 
(O’Connell et al. 2009) and summarized in Table G.2.4-4. These proportions were multiplied by the 
observed monthly density of birds in each region, and then the mean monthly density of flying birds and 
standard deviation (Table G.2.4-5) was calculated across regions. 

Table G.2.4-3: Model Inputs for Each Speciesa 

Species Avoidancex 
Body Length 

(inches) 
Wingspan 
(inches) 

Flight Speed 
(miles per hour) 

Nocturnal 
Activityi 

Black-legged Kittiwake 
(Rissa tridactyla) 

0.967 
(0.002) 15.4 (0.2) 42.5 (1.6) 16.2 (3.4) 0.033 (0.0045) 

Common Eider 
(Somateria mollissima)  0.98 23.8 38.2 42.5 (3.6) 0 
Northern Fulmar 
(Fulmarus glacialis) 0.98 17.7 (1.0) 42.1 (1.0) 29.1 (6.3) 0.7 
Razorbill (Alca torda) 0.98 15.0 (0.2) 26.0 (0.5) 35.8 (5.6) 0.1 
Red-throated Loon 
(Gavia stellate) 0.98 24.0 (1.6) 43.7 (1.0) 46.1 (3.3) 0.1 
Common Tern 
(Sterna hirundo)  0.98 13.0 (0.4) 34.6 (2.1) 24.6 (4.1)b 0.28 (0.07)c 
Great Black-backed Gull 
(Larus marinus)  

0.996 
(0.011)d 28.0 (1.4) 62.2 (1.5) 21.9 (8.1)d 0.5e 

Herring Gull 
(Larus argentatus) 

0.999 
(0.005)d 23.4 (0.9) 56.7 (1.2) 21.9 (8.1)d 0.5e 

Northern Gannet 
(Morus bassanus) 

0.999 
(0.003)d 36.8 (1.3) 68.1 (1.5) 29.8 (9.5)d 0.03f 

Lesser Black-backed Gull 
(Larus fuscus) 99.8d 22.8 52.8b 19.5d 3.0g 

Atlantic Puffin 
(Fratercula arctica) 0.98 10.8 (0.3) 21.7 (1.6) 39.4 (7.2)h 0.10e 
Manx Shearwater 
(Puffinus puffinus) 0.98 13.4 (0.1) 32.7 (1.3) 25.3 0.5e 

x This is the conditional probability of avoiding a turbine blade for the extended model. 
a Mean (1 Standard Deviation) values in parentheses: Avoidance extended, body length, and wingspan were set to default values 
unless otherwise noted. Half of the flights were upwind, and all birds were flapping (except Manx Shearwater). 
b Pennycuick et al. 2013  
c Loring et al. 2019 
d Skov et al. 2018  
e Robinson Willmott et al. 2013 
f Furness et al. 2018 
g Garthe and Hüppop 2004 

h Pennycuick 1990 
i This is the proportion of time spent flying at night. 

 

 

3 Although some of the assumed characteristics of offshore wind projects in Alternative A have changed since 
publication of the Vineyard Wind 1 EIS (BOEM 2021a), these differences are relatively small in context of the 
entire array, and the findings of the EIS are assumed to be broadly relevant to this analysis. 
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Table G.2.4-4: Proportion of Birds Flying by Survey Effort Calculated Data in the Northwest Atlantic Seabird Cataloga 

Species 

Rhode Island Ocean 
Special Area 

Management Plan 
Boats Surveys 

Massachusetts Clean 
Energy Center 
Aerial Surveys 

New York State Energy 
Research and 

Development Authority 
Hi-Resolution Aerial 

Surveys 

New Jersey Ecological  
Existing 

Boat Surveys 
Mid-Atlantic 
Boat Surveys 

Common Eider (Somateria mollissima) 0.759 0.047  ND ND ND 
Red-throated Loon (Gavia stellate) 0.891 ND 0.423 0.820 0.876 
Northern Fulmar (Fulmarus glacialis) 0.000b 0.692 0.667 ND ND 
Manx Shearwater (Puffinus puffinus) 0.200b ND ND ND 0.786 
Northern Gannet (Morus bassanus) 0.874 0.673 0.297 0.779 0.755 
Black-legged Kittiwake (Rissa tridactyla) 0.958 0.841 0.770 0.913 ND 
Lesser Black-backed Gull (Larus fuscus) ND ND 0.395 ND ND 
Herring Gull (Larus argentatus) 0.904 ND 0.297 0.813 0.840 
Great Black-backed Gull (Larus marinus) 0.780 ND 0.312 0.670 0.696 
Common Tern (Sterna hirundo) 0.947 ND 0.953 0.985 0.918 
Razorbill (Alca torda) 0.778 0.065 0.010 0.515 0.588 
Atlantic Puffin (Fratercula arctica) 0.167b ND 0.010 ND ND 
ND = no data 
a O’Connell et al. 2009; only observations that were identified to species were used. 
b This indicates fewer than ten observations. 
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Table G.2.4-5: Mean Density per Square Kilometer (1 Standard Deviation) of Flying Birds by Month across Regional Surveys That Were Used as Model 
Inputs 

Species January February March April May June July August September October November December 
Common Eider  
(Somateria mollissima) 

0.026 
(0.023) 

0.026 
(0.023) 

0.003 
(0.005) 

0.003 
(0.005) 

0.003 
(0.005) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.047 
(0.001) 

0.047 
(0.001) 

0.047 
(0.001) 

0.026 
(0.023) 

Red-throated Loon  
(Gavia stellate) 

0.299 
(0.393)  

0.299 
(0.393) 

0.307 
(0.324) 

0.299 
(0.334) 

0.299 
(0.334) 

0.001 
(0.002) 

0.001 
(0.002) 

0.010 
(0.016) 

0.025 
(0.007) 

0.025 
(0.007) 

0.025 
(0.007) 

0.299 
(0.393) 

Northern Fulmar  
(Fulmarus glacialis) 

0.028 
(0.042) 

0.028 
(0.042) 

0.006 
(0.004) 

0.006 
(0.005) 

0.006 
(0.005) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.046 
(0.057) 

0.046 
(0.057) 

0.046 
(0.057) 

0.028 
(0.042) 

Manx Shearwater  
(Puffinus puffinus) 

0.014 
(0.024) 

0.014 
(0.024) 

0.005 
(0.006) 

0.005 
(0.006) 

0.005 
(0.006) 

0.004 
(0.006) 

0.004 
(0.006) 

0.004 
(0.006) 

0.002 
(0.002) 

0.002 
(0.002) 

0.002 
(0.002) 

0.014 
(0.024) 

Northern Gannet 
(Morus bassanus) 

1.940 
(3.211) 

1.940 
(3.211) 

1.007 
(0.994) 

0.934 
(1.070) 

0.934 
(1.070) 

0.085 
(0.151) 

0.085 
(0.151) 

0.165 
(0.310) 

0.712 
(0.797) 

0.712 
(0.797) 

0.712 
(0.797) 

1.940 
(3.211) 

Black-legged Kittiwake  
(Rissa tridactyla) 

0.117 
(0.203) 

0.117 
(0.203) 

0.017 
(0.029) 

0.017 
(0.029) 

0.017 
(0.029) 

0.000 
(0.000) 

0.000 
(0.000) 

0.010 
(0.018) 

0.043 
(0.029) 

0.043 
(0.029) 

0.043 
(0.029) 

0.117 
(0.203) 

Lesser Black-backed Gull 
(Larus fuscus) 

0.002  
(-) 

0.002  
(-) 

0.002  
(-) 

0.001  
(-) 

0.001  
(-) 

0.000  
(-) 

0.000  
(-) 

0.000  
(-) 

0.001  
(-) 

0.001  
(-) 

0.001  
(-) 

0.002  
(-) 

Herring Gull  
(Larus argentatus) 

0.232 
(0.112) 

0.232 
(0.112) 

0.324 
(0.113) 

0.253 
(0.202) 

0.253 
(0.202) 

0.052 
(0.060) 

0.052 
(0.060) 

0.076 
(0.090) 

0.354 
(0.401) 

0.354 
(0.401) 

0.354 
(0.401) 

0.232 
(0.112) 

Great Black-backed Gull 
(Larus marinus) 

0.160 
(0.178) 

0.160 
(0.178) 

0.098 
(0.021) 

0.081 
(0.050) 

0.081 
(0.050) 

0.052 
(0.056) 

0.052 
(0.056) 

0.069 
(0.066) 

0.204 
(0.181) 

0.204 
(0.181) 

0.204 
(0.181) 

0.160 
(0.178) 

Common Tern 
(Sterna hirundo) 

0.000 
(0.000) 

0.000 
(0.000) 

0.366 
(0.557) 

0.418 
(0.510) 

0.418 
(0.510) 

0.243 
(0.252) 

0.243 
(0.252) 

0.192 
(0.211) 

0.101 
(0.124) 

0.101 
(0.124) 

0.101 
(0.124) 

0.000 
(0.000) 

Razorbill  
(Alca torda) 

0.203 
(0.308) 

0.172 
(0.321) 

0.057 
(0.044) 

0.056 
(0.047) 

0.056 
(0.047) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.003 
(0.005) 

0.003 
(0.005) 

0.003 
(0.005) 

0.203 
(0.308) 

Atlantic Puffin  
(Fratercula arctica) 

0.003 
(0.004) 

0.003 
(0.004) 

0.006  
(-) 

0.000  
(-) 

0.000  
(-) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.002 
(0.003) 

0.002 
(0.003) 

0.002 
(0.003) 

0.003 
(0.004) 

Source: Data calculated from O’Connell et al. 2009 
“-”= not calculated
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For Alternative A, the collision models predicted that 75 marine birds across the 12 modeled species 
would be killed each year. However, due to uncertainty in the data inputs (Table G.2.4-6), the modeled 
fatalities could be as high as 3,481 birds. Most of the variation in estimated fatalities is likely due to the 
relatively large amount of variation in monthly bird densities. Fatalities of Common Eider (Somateria 
mollissima) were predicted to be relatively greater than Common Tern (Sterna hirundo) and Red-throated 
Loon (Gavia stellate) (Table G.2.4-6). For the remaining species, modeled fatalities were predicted to be 
extremely low. Further, no Atlantic Puffin (Fratercula arctica) and Manx Shearwater (Puffinus puffinus) 
fatalities are expected because they are expected to fly below the rotor swept zone (less than 131 feet 
above the sea surface). The Avian Stochastic CRM was not valid for Lesser Black-backed Gulls (Larus 
fuscus), so the Band (2012) model was used instead; no fatalities were predicted for Lesser Black-backed 
Gulls by the Band model. 

Table G.2.4-6: Predicted Annual Number of Hypothetical Collision Fatalities on the Atlantic Outer 
Continental Shelfa  

Species Medianb 95% Confidence Interval 
Atlantic Puffin (Fratercula arctica)c 0 NA 
Black-legged Kittiwake (Rissa tridactyla) 0 0–19 
Common Eider (Somateria mollissima) 56 0–465 
Common Tern (Sterna hirundo) 11 3–29 
Great Black-backed Gull (Larus marinus) 2 0–1,006 
Herring Gull (Larus argentatus) 0 0–349 
Lesser Black-backed Gull (Larus fuscus)d 0 NA 
Manx Shearwater (Puffinus puffinus)c 0 NA 
Northern Fulmar (Fulmarus glacialis) 0 0–3 
Northern Gannet (Morus bassanus) 0 0–247 
Razorbill (Alca torda) 0 0–17 
Red-throated Loon (Gavia stellate) 6 0–1,346 

NA = not applicable 
a This was calculated from the Avian Stochastic CRM (v2.3.2), using 12-MW turbines with 40-meter (131.2 foot) air gap. Output 
is from the Extended Model (Option 3). Monthly mean densities of flying birds were calculated across regional survey efforts.  
b Fatality estimates are dependent on presence and density of birds. For example, Common Eiders are known to appear in large 
numbers clumped together but not always in the same exact place from one year to the next. This, in part, can help explain why it 
is possible to have zero fatalities; if there are no birds present, then the number of fatalities would be zero. 
c The species flies below rotor swept zone and is, therefore, not at risk of collision with rotating turbine blades.  
d When the stochastic model was not valid, the traditional Band model was used. 

Due to inherent data limitations (e.g., species-specific data needed to complete Tables G.2.4-4 through 
G.2.4-6), fatality estimates are not available for every species that may encounter operating WTGs. As 
described above, BOEM believes that as many as 55 species of birds may have some potential to 
encounter operating WTGs on the Atlantic OCS. However, aerial surveys of the Massachusetts wind 
development areas conducted in all seasons from November 2011 to January 2015 identified only 
25 species (Veit et al. 2016). Further, as shown in Veit et al. (2016), the mean densities of the 15 most 
commonly observed species (including all 12 species in Tables G.2.4-4 through G.2.4-6) were relatively 
low, as would be expected based on predicted species occurrence as modeled by the Marine-life Data and 
Analysis Team (Figure G.2.4-3 and Figure G.2.4-4). Additionally, the biological diversity of the modeled 
species provides a representative sample of the majority of marine bird species that would be expected to 
encounter operating WTGs in the RI/MA Lease Areas based on past surveys on the OCS.  
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Sources: Curtice et al. 2019; Northeast Ocean Data 2019; Winship et al. 2018 

Figure G.2.4-3: Total Avian Relative Abundance Distribution Map for the Higher Collision Sensitivity 
Species Group 
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Source: Curtice et al. 2019; Northeast Ocean Data 2019; Winship et al. 2018 

Figure G.2.4-4: Total Avian Relative Abundance Distribution Map for the Higher Displacement Sensitivity 
Species Group 
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Overall, annual bird mortality due to WTG interactions is generally expected to be relatively low. 
Generally, only a small percentage of individuals that occur or migrate along the Atlantic coast are 
expected to encounter the rotor swept area of one or more operating Alternative A WTGs. The addition of 
WTGs to the offshore environment may result in increased functional loss of habitat for those species 
with higher displacement sensitivity. However, a recent study of long-term data collected in the North Sea 
found that despite the extensive observed displacement of loons in response to the development of 
20 wind farms, there was no decline in the region’s loon population (Vilela et al. 2021). Furthermore, 
substantial foraging habitat for resident birds would remain available outside of the proposed offshore 
lease areas; therefore, no individual fitness or population-level impacts would occur. 

Traffic: General aviation traffic accounts for approximately two bird strikes per 100,000 flights 
nationwide (Dolbeer et al. 2019). Because aircraft flights associated with offshore wind development are 
expected to be minimal in comparison to existing conditions, aircraft strikes with birds are highly 
unlikely. As such, aircraft traffic would not be expected to appreciably contribute to overall impacts on 
birds. 

Conclusions 

Impacts of Alternative A. Under Alternative A, birds would continue to follow current regional trends 
and respond to current and future environmental and societal activities. While the proposed Project would 
not be built under Alternative A, ongoing activities would have continuing temporary to permanent 
impacts on birds, primarily through the presence of structures. The impacts of ongoing activities would be 
minor, with minor beneficial impacts due to the presence of structures. 

Cumulative Impacts of Alternative A. In addition to ongoing activities, planned activities may also 
contribute to impacts on birds. Considering all the IPFs together, Alternative A combined with ongoing 
and planned activities in the geographic analysis area would result in moderate cumulative impacts and 
could potentially include moderate beneficial impacts on foraging birds due to the presence of structures. 
The majority of offshore structures in the geographic analysis area would be attributable to the offshore 
wind development. Migratory birds that use the RI/MA Lease Areas during all or parts of the year would 
either be exposed to new collision risk or have long-term functional habitat loss due to behavioral 
avoidance and displacement. The offshore wind development would also be responsible for the majority 
of impacts related to cable emplacement and maintenance and noise, but impacts on birds resulting from 
these IPFs would be localized and temporary and would not be expected to be biologically significant.  

The individual offshore wind projects in Alternative A may or may not include post-construction avian 
monitoring for migratory birds and ESA-listed species and annual mortality reporting that the applicant 
has committed to performing as part of Alternative B (EIS Appendix H, Mitigation and Monitoring). This 
monitoring could provide an understanding of the impacts of offshore wind development, benefit the 
future management of these species, and inform planning of other offshore development would not be 
conducted; however, ongoing and future surveys and monitoring could still supply similar data. 

Relevant Design Parameters and Potential Variances in Impacts 

The following proposed Project design parameters (EIS Appendix C, Project Design Envelope and 
Maximum-Case Scenario) would influence the magnitude of the impacts on birds:  

• The number, size, and location of WTGs and ESPs;  

• The type of lighting to be used; and 

• The time of year construction occurs. 
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This assessment analyzes the maximum-case scenario; any potential variances in the proposed Project 
build-out as defined in the PDE (i.e., numbers and spacing of WTGs and ESPs, length of inter-array 
cable) or construction activities would be expected to result in similar or lower impacts than described 
below. The following sections summarize the potential impacts of Phases 1 and 2 of the proposed Project 
on birds. Routine activities associated with both proposed Project phases would include construction, 
operations, and decommissioning, as described in EIS Chapter 2, Alternatives. The most impactful IPF is 
expected to be the presence of structures, which could lead to impacts including injury and mortality or 
elicit an avoidance response. BOEM prepared a BA for the potential impacts on USFWS federally listed 
species, which found that the proposed Project was not likely to adversely affect listed bird species or 
designated critical habitat (BOEM 2022b). 

Impacts of Alternative B – Proposed Action on Birds 

This section identifies potential impacts of Alternative B on birds. 

Impacts of Phase 1 

Phase 1 would affect birds through the following primary IPFs during construction, operations, and 
decommissioning. 

Accidental releases: As described in Table G.1-18, some potential for mortality, decreased fitness, and 
health impacts exist due to the accidental release of fuel, hazardous materials, and trash and debris from 
Phase 1 vessels. Operational waste from Phase 1 vessels could include bilge and ballast water, sanitary 
and domestic wastes, and trash and debris. All Phase 1 vessels would comply with USCG requirements 
for the prevention and control of oil and fuel spills. Proper vessel regulations and operating procedures 
would minimize impacts on bird species resulting from the release of debris, fuel, hazardous materials, or 
waste (BOEM 2012). Additionally, training and awareness of BMPs proposed for waste management and 
mitigation of marine debris would be required of proposed Project personnel, reducing the likelihood of 
occurrence to a very low risk. These releases, if any, would occur infrequently at discrete locations and 
vary widely in space and time; as such, there would be localized and temporary negligible impacts on 
birds.  

Cable emplacement and maintenance: Phase 1 would disturb up to 278 acres of seafloor through cable 
installation and up to 67 acres by dredging prior to cable installation, resulting in turbidity impacts that 
have the potential to reduce marine bird foraging success or have temporary and localized impacts on 
marine bird prey species. These impacts would be temporary, lasting up to 12 hours and generally 
localized to the emplacement corridor, extending up on 1.2 miles (EIS Section G.2.2). However, 
individual birds would be expected to successfully forage in nearby areas not affected by increased 
sedimentation during cable emplacement, and only non-measurable negligible impacts, if any, on 
individuals or populations would be expected due to the localized and temporary nature of the potential 
impacts. Based on the assumptions in Table E-1, cable installation from up to seven other offshore wind 
projects could overlap in time with Phase 1 in 2025. However, given the localized nature of these impacts, 
impacts associated with the emplacement of export and inter-array cabling of other offshore wind projects 
would not overlap spatially with Phase 1, and negligible, if any, impacts would be expected. Suspended 
sediment concentrations during activities other than dredging would be within the range of natural 
variability for this location. Any dredging necessary prior to cable installation could also generate 
additional impacts. Cable maintenance activities would result in similar impacts as cable emplacement 
and would also be expected to be negligible. 

Lighting: The distance of the proposed Project’s permanent structures from shore reduces the exposure of 
coastal birds to construction activities. To further minimize potential bird mortality from collision, the 
applicant would reduce lighting as much as is practicable during construction. Vessel lights during 
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construction would be minimal and likely limited to vessels transiting to and from construction areas. In 
addition, whenever practicable, the applicant would use down-shield lighting or down-lighting to limit 
bird attraction and disorientation. To further reduce impacts on birds, when practicable, the applicant 
would reduce the number of lights, use low intensity lights, avoid white lights, use flashing lights where 
appropriate, and use lights only when necessary for work crews to minimize the potential bird attraction 
and disorientation and thus collision mortality (EIS Appendix H). 

During Phase 1 construction, offshore WTGs and ESPs added to the OCS would be lit in accordance with 
BOEM, USCG, and FAA requirements for both aviation safety (lights atop WTG nacelles) and vessel 
navigation (lights atop WTG and ESP foundations).  

While the level of impacts would remain the same, BOEM is evaluating the following mitigation and 
monitoring measures to address impacts on commercial fisheries and for-hire recreational fishing, as 
described in detail in Table H-2 of EIS Appendix H. The Final EIS will list the mitigation and monitoring 
measures that BOEM would require as a condition of COP approval: 

• Use of minimal lighting intensity necessary to permit safe operations and reduce potential attraction of 
birds to proposed Project vessels, WTGs, and ESPs.  

Up to 62 WTGs and 1 or 2 ESPs associated with Phase 1 would all be lit with marine navigation and FAA 
hazard lighting. To comply with FAA requirements while minimizing lighting impacts, the applicant has 
committed to using ADLS for WTG nacelle-top lights. ADLS would only activate red flashing WTG 
nacelle-top lighting when aircraft enter a predefined airspace. Any new lights have some potential to 
attract birds and result in increased collision risk (Hüppop et al. 2006). However, red flashing aviation 
obstruction lights are commonly used at land-based wind facilities without any observed increase in avian 
mortality compared to unlit turbine towers (Kerlinger et al. 2010; Orr et al. 2013). Moreover, for Phase 1, 
ADLS was estimated to occur for less than 10 hours per year—less than 0.1 percent of annual nighttime 
hours (COP Appendix III-K; Epsilon 2022).  

Marine navigation lighting would consist of multiple flashing yellow lights on each WTG and on the 
corners of each ESP. The impacts from lighting, if any, would be long term but negligible due to the use 
of red flashing lights and ADLS. Vessel lights during operations and decommissioning would be minimal 
and likely limited to vessels transiting to and from construction areas.  

The expected negligible impact of Phase 1 would not noticeably increase the impacts of light beyond the 
impacts described under Alternative A.  

Noise: The expected negligible impacts of aircraft, G&G survey, and pile-driving noise associated with 
Phase 1 would not increase the impacts of noise beyond the impacts described under Alternative A. 
Pile-driving noise could affect bird species during Phase 1 construction. These impacts would be short 
term (4 to 6 hours per day). Vessel and construction noise could disturb bird species, but birds would 
likely acclimate to the noise or move away, potentially resulting in a temporary loss of habitat (BOEM 
2012). Because only temporary impacts, if any, are expected to occur, impacts would be negligible from 
construction of the offshore components.  

Presence of structures: The various types of impacts on birds that could result from the presence of 
Phase 1 structures, such as fish aggregation and associated increase in foraging opportunities, as well as 
entanglement and fishing gear loss/damage, migration disturbances, and WTG strikes and displacement, 
are similar to those described for Alternative A. The impacts of Phase 1 from the presence of structures 
would be minor and may include minor beneficial impacts. Due to the anticipated use of ADLS, the 
restricted time period of exposure during migration, and the small number of migrants that could cross the 
SWDA annually, BOEM concludes that the impacts are negligible for Roseate Terns, Piping Plovers, and 
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Red Knots. The BA for the proposed Project (BOEM 2022b) provides a complete discussion of the 
potential collision risk to ESA-listed species as a result of operations of the proposed Project.  

As described above and depicted for the SWDA on Figures G.2.4-3 and G.2.4-4, the locations of the OCS 
wind development areas were generally selected to minimize impacts on all resources, including birds. 
Within the Atlantic Flyway along the North American Atlantic Coast, much of the bird activity is 
concentrated along the coastline (Watts 2010). Waterbirds generally use a corridor between the coast and 
several miles out onto the OCS, while land birds tend to use a wider corridor extending from the coastline 
to tens of miles inland (Watts 2010). Phase 1 operations would result in impacts on some individuals of 
bird species and possibly some individuals of coastal and inland bird species during spring and fall 
migration. These impacts could arise through direct mortality from collisions with WTGs and/or through 
behavioral avoidance and habitat loss (Drewitt and Langston 2006; Fox et al. 2006; Goodale and Millman 
2016). The predicted activity of bird populations that have a higher sensitivity to collision, as defined by 
Robinson Willmott et al. (2013), is relatively low in the SWDA during all seasons (as modeled by the 
Marine-life Data and Analysis Team [Figure G.2.4-3]), suggesting that the likelihood of bird fatalities due 
to collision is low. Species in the higher collision sensitivity group that are unlikely to be present in the 
SWDA include, but are not limited to, the Black-legged Kittiwake (Rissa tridactyla), Double-crested 
Cormorant (Phalacrocorax auritus), Great Black-backed Gull (Larus marinus), Herring Gull (Larus 
argentatus), Laughing Gull (Leucophaeus atricilla), Northern Gannet, Parasitic Jaeger (Stercorarius 
parasiticus), and Pomarine Jaeger (Stercorarius pomarinus).  

When turbines are present, many birds would avoid the turbine site altogether, especially the species that 
ranked “high” in vulnerability to displacement by offshore wind energy development (Robinson Willmott 
et al. 2013). In addition, many birds would likely adjust their flight paths to avoid wind turbines by flying 
above, below, or between them (Desholm and Kahlert 2005; Plonczkier and Simms 2012; Skov et al. 
2018), and others may take extra precautions to avoid turbines when the turbines are moving (Vlietstra 
2008; Johnston et al. 2014). Several species have very high avoidance rates; for example, the Northern 
Gannet, Black-legged Kittiwake, Herring Gull, and Great Black-backed Gull have measured avoidance 
rates of at least 99.6 percent (Skov et al. 2018). The applicant performed an exposure assessment to 
estimate the risk of various bird species encountering WTGs in the SWDA (COP Appendix III-C; Epsilon 
2022). The species with the highest estimated risks were the Herring Gull, Great Black-backed Gull, 
Razorbill (Alca torda), Cory’s Shearwater (Calonectris borealis), and Black-legged Kittiwake. The risk 
for each species may change with the seasons, but at least one species would be at risk during any 
particular season. Averaged over the year, each species’ estimated risk of exposure was insignificant to 
low/unlikely, except for the Herring Gull and Great Black-backed Gull, for which the risk was 
medium/likely due to the potential attraction of gulls to vessels and offshore structures, upon which they 
may perch. While there is some possibility of marine birds perching on WTG structures, given the 
modeled low total abundance of marine birds within the SWDA (Figure G.2.4-2), increased collision risk 
would be limited to relatively few individuals of relatively few species. Based on the results of the 
exposure assessment (COP Appendix III-C; Epsilon 2022), only cormorants, jaegers, and gulls would 
exhibit a significant chance of encountering the SWDA. While cormorants’ typical low flight altitudes 
make them less vulnerable to collision, this is not the case with jaegers and gulls, although jaegers would 
only be expected to encounter operating WTGs during migration in the winter (COP Volume III, Section 
6.2.2 and Appendix III-C; Epsilon 2022). In Massachusetts, jaegers and gulls are not listed as special 
concern species (MNHESP 2020). 

During migration, many bird species, including songbirds, likely fly at heights well above the rotor swept 
zone (up to 1,047 feet above mean sea level for Phase 1) (COP Volume III, Section 6.2.2; Epsilon 2022). 
Species with low collision sensitivity include many passerines that only cross the Atlantic OCS briefly 
during migration and typically fly well above the rotor swept zone (Robinson Willmott et al. 2013). It is 
generally assumed that inclement weather and reduced visibility change migration altitudes (Ainley et al. 

https://www.boem.gov/Vineyard-Wind-COP-Volume-III/
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2015) and could potentially lead to large-scale mortality events. However, this has not been shown to be 
the case in studies of offshore wind facilities in Europe, with oversea migration completely, or nearly so, 
ceasing during inclement weather (Fox et al. 2006; Pettersson 2005; Hüppop et al. 2006) and with 
migrating birds avoiding flying through fog and low clouds (Panuccio et al. 2019). Further, many 
passerine species detected on the OCS during migration as part of BOEM’s Acoustic/Thermographic 
Offshore Monitoring Project (Robinson Willmott and Forcey 2014) were documented in relatively low 
numbers. In addition, most observed activity (including Blackpoll warblers [Setophaga striata]) was 
during windspeeds less than 6.2 miles per hour—below the turbine cut in speed (Robinson Willmott and 
Forcey 2014), suggesting little risk to migrating passerines. Further, most carcasses of small migratory 
songbirds found at land-based wind energy facilities in the northeast were within 6.6 feet of the turbine 
towers, suggesting collisions with towers rather than moving turbine blades (Choi et al. 2020). Although 
it is possible that migrating passerines could collide into offshore structures, migrating passerines are also 
occasionally found dead on boats, presumably from exhaustion (Stabile et al. 2017). 

Some marine bird species might avoid the SWDA during its operation, leading to an effective loss of 
habitat. For example, loons (Dierschke et al. 2016; Drewitt and Langston 2006; Lindeboom et al. 2011; 
Percival 2010; Petersen et al. 2006), grebes (Dierschke et al. 2016; Leopold et al. 2011, 2013), sea ducks 
(Drewitt and Langston 2006; Petersen et al. 2006), and Northern Gannets (Drewitt and Langston 2006; 
Lindeboom et al. 2011; Petersen et al. 2006) have been shown to typically avoid offshore wind 
developments. However, loons, sea ducks, grebes, and several gull species were not observed or observed 
in low densities in the SWDA during Massachusetts Clean Energy Center surveys, while Razorbills and 
Black-legged Kittiwakes were relatively common in winter (COP Appendix III-C, Table 4; Epsilon 
2022). While the area of ocean occupied by Phase 1 would no longer provide foraging opportunities to 
species with high displacement sensitivity, suitable foraging habitat exists in the immediate vicinity of the 
proposed Project and throughout the region. Potentially suitable foraging habitats located to the northeast, 
north, and northwest of the proposed Project are located outside of the RI/MA Lease Areas and would 
remain available to these species following the anticipated development of the RI/MA Lease Areas. As 
depicted on Figure G.2.4-4, modeled use of the SWDA by bird species with high displacement sensitivity, 
including, but not limited to, the Common Loon (Gavia immer), Great Black-backed Gull, Northern 
Gannet, and Red-throated Loon is low. A complete list of species included in the higher displacement 
sensitivity group can be found in Robinson Willmott et al. (2013). Since the RI/MA Lease Areas avoid 
high-value sea duck habitat and are not likely to contain important foraging habitat for the other species 
susceptible to displacement, this loss of habitat would be insignificant (COP Volume III, Section 6.2.2; 
Epsilon 2022). Population-level long-term impacts resulting from habitat loss would be negligible. 

While the level of impacts would remain the same, BOEM is evaluating the following mitigation and 
monitoring measures to address impacts on birds, as described in detail in Table H-2 of EIS Appendix H. 
The Final EIS will list the mitigation and monitoring measures that BOEM would require as a condition 
of COP approval: 

• Install bird deterrent devices to minimize bird attraction to operating WTGs and ESPs, where and if 
appropriate. 

• Require the applicant to coordinate with BOEM and the USFWS to finalize a post-construction bird 
monitoring plan prior to the commencement of operations. Such a plan would require the applicant, 
within the first year of operations, to install digital very high frequency telemetry automated receiving 
stations and acoustic monitoring devices to estimate the exposure of ESA species and other migratory 
birds to the operating wind facility. The monitoring plan could also require the applicant to install 
acoustic detectors for birds and provide periodic monitoring progress reports plus comprehensive annual 
reports, followed by a discussion of each year’s results with BOEM and the USFWS, which would 
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include the potential need for reasonable revisions to the monitoring plan. All data generated as part of 
pre- and post-construction monitoring would be made available to the public through BOEM’s website. 

• Provide annual mortality reporting to BOEM and the USFWS. 

Traffic: The expected negligible impacts of aircraft traffic associated with Phase 1 would not increase the 
impacts of this IPF beyond the impacts described under Alternative A.  

Impacts of Phase 2 

As described in this section, impact levels for Phase 2 are expected to be similar to those of Phase 1 (EIS 
Section 3.4.4.1) due to the use of similar construction and decommissioning techniques.  

Accidental releases: Accidental releases associated with Phase 2 would be similar to those described for 
Phase 1 and would result in localized and temporary negligible impacts on birds.  

Cable emplacement and maintenance: The impacts of Phase 2 from cable emplacement and 
maintenance would be similar to, but occur in a slightly larger area than, those described for Phase 1. 
Phase 2 construction would contribute up to 489 acres of seafloor disturbed by cable installation and up to 
73 acres affected by dredging prior to cable installation resulting in turbidity impacts. Phase 2 cable 
emplacement would result in non-measurable negligible impacts, if any, on individuals or populations 
due to the localized and temporary nature of the potential impacts.  

Lighting: Up to 88 WTGs and 2 or 3 ESPs associated with Phase 2 would be lit with navigational and 
FAA hazard lighting, as described under Phase 1, and would have similar negligible impacts that would 
not noticeably increase the impacts of light beyond the impacts described for Alternative A.  

Noise: The expected negligible impacts of noise associated with Phase 2 would be similar to those 
described under Phase 1.  

Presence of structures: The impacts on birds from the presence of Phase 2 structures would be similar to 
those described under Phase 1; they would be minor and may include minor beneficial impacts. As 
described in the BA (BOEM 2022b), Alternative B would have negligible impacts on Roseate Terns, 
Piping Plovers, and Red Knots (BOEM 2022b).  

Traffic: The expected negligible impacts of aircraft traffic associated with Phase 2 would not increase the 
impacts of this IPF beyond the impacts described under Alternative A.  

Cumulative Impacts 

The cumulative impacts of Alternative B considered the impacts of Alternative B in combination with 
other ongoing and planned wind activities. Ongoing and planned non-offshore wind activities described in 
Table G.1-17 would contribute to impacts on birds through the primary IPF of the presence of structures. 
These impacts would primarily occur through potential mortality associated with collisions with operating 
WTGs on the OCS. The cumulative impacts from the presence of structures from ongoing and planned 
activities, including Alternative B, would range from negligible to moderate and may result in moderate 
beneficial impacts due to the large number of structures. Because Alternative B would comprise 
approximately 12.5 percent of the WTGs in the RI/MA Lease Areas, a majority of the impacts on birds 
due to the presence of structures would be associated with other future offshore wind development. 
Construction-related impacts from accidental releases, noise, and cable emplacement and maintenance 
associated with Alternative are likely to only minimally overlap (if at all) temporally or spatially with 
similar impacts from other future offshore wind activities. 



 Appendix G  
New England Wind Project  Impact-Producing Factor Tables and  
Draft Environmental Impact Statement Assessment of Resources with Minor (or Lower) Impacts 

G-114 

The cumulative impacts of all IPFs from ongoing and planned activities, including Alternative B, would 
be moderate, with a moderate beneficial impact from the presence of structures until decommissioning 

Conclusions  

Impacts of Alternative B. Activities associated with construction, operations, and decommissioning of 
Alternative B would impact birds to varying degrees, depending on the location, timing, and species 
affected by an activity. Construction of offshore components is not likely to disturb or displace birds and 
would have a negligible impact on the resource. Operations of WTGs and ESPs could result in habitat 
loss and in collision-induced mortality, leading to negligible to minor impacts, with potential minor 
beneficial impacts. Offshore decommissioning would have impacts comparable to the construction stage.  

Cumulative Impacts of Alternative B. The cumulative impacts on birds within the geographic analysis 
area resulting from ongoing and planned activities, including Alternative B, would range from negligible 
to moderate and could potentially include moderate beneficial impacts. Considering all the IPFs 
together, the impacts from ongoing and planned activities, including Alternative B, would result in 
moderate impacts on birds, primarily through ongoing climate change and the potential for direct 
mortality resulting from fatal interactions with operating WTGs associated planned activities. Alternative 
B would contribute to the overall impact rating primarily through the permanent impacts due to the 
presence of structures. Therefore, the overall impacts on birds would likely qualify as moderate because 
a notable and measurable impact is anticipated, but the resource would likely recover completely when 
the WTGs are removed and/or remedial or mitigating actions are taken. 

Impacts of Alternative C – Habitat Impact Minimization Alternative on Birds 

Alternatives C-1 and C-2 would not affect the number or placement of WTGs or ESPs for the proposed 
Project compared to Alternative B. While Alternatives C-1 and C-2 would alter the exact routes of 
inter-array, inter-link, and export cables installed for the proposed Project—and could, thus, affect the 
exact length of cable installed and area of ocean floor disturbed—these changes would not result in 
meaningfully different impacts on birds compared to Alternative B due to the homogenous nature of the 
habitat in the SWDA. Therefore, the impacts of Alternatives C-1 and C-2 on birds would the same as 
those for Alternative B. 
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G.2.5 Terrestrial Habitats and Fauna 

G.2.5.1 Description of the Affected Environment 

Geographic Analysis Area 

This section discusses existing conditions in the geographic analysis area for terrestrial habitats and fauna, 
as described in Table D-1 in EIS Appendix D, Geographic Analysis Areas, and shown on Figure G.2.5-1. 
This includes all waters within the 3-nautical-mile (3.4-mile) seaward limit of Massachusetts’ territorial 
sea that are within a 1-mile buffer of the OECC. It also includes all land areas that would be disturbed by 
the proposed Project, plus a 0.5-mile buffer. The faunal resources in the geographic analysis area would 
have small home ranges; therefore, impacts outside these home ranges would be unlikely to affect those 
resources. EIS Sections G.2.3 and G.2.4 discuss the potential impacts of offshore activities on bats and 
birds, respectively. EIS Section 3.5 discusses impacts on habitats along the shoreline and in nearshore 
waters. Table G.1-18 describes existing conditions and the impacts, based on the IPFs assessed, of 
ongoing and planned activities other than offshore wind. 

Overview 

The terrestrial portion of the proposed Project is located within the Long Island -Cape Cod Coastal 
Lowland Major Land Resource Area. Much of this area exhibits sandy soils, mixed hardwood-softwood 
forests, and scrublands subject to periodic fires (USDA 2006). Pine-oak forest is one of the most common 
habitat types on Cape Cod. This area also includes important habitats such as coastal wetlands, isolated 
freshwater wetlands, and a few small streams, although none of these habitats are present at locations 
where proposed Project work would take place. The geographic analysis area for terrestrial habitats and 
fauna is in a densely developed part of the state, and several wetlands, streams, rivers, and freshwater 
ponds occur within a 0.5-mile buffer around the OECR. EIS Section G.2.6 discusses wetlands and other 
waters of the U.S. Wetlands and riparian habitats in Massachusetts are gradually declining as a result of 
human development (Commonwealth of Massachusetts 2016). Much of the other habitat in the 
geographic analysis area is already fragmented and/or developed for human uses, including roads, utility 
ROW, and commercial and light industrial operations. Table G.2.5-1 lists some of the threatened and 
endangered plant species potentially occurring in the geographic analysis area. Because the geographic 
analysis area has been heavily developed for decades, habitat quality in the vicinity and, therefore, the 
potential suitability for use by native flora and fauna has been degraded. Past activities have been taken 
into consideration in defining the existing conditions of the resource (Table G.2.5-1). 

COP Section 6.1.1.2 and Tables 1 and 3 of COP Appendix III-D (Epsilon 2022) list terrestrial faunal 
resources that are likely to occur near the geographic analysis area (Table G.2.5-2). The proposed Project 
would not encounter any known populations or habitats of terrestrial wildlife listed as threatened or 
endangered by the Commonwealth of Massachusetts or USFWS. Additionally, the proposed Project does 
not cross priority habitats or estimated habitats mapped by the Massachusetts Division of Fish and 
Wildlife Natural Heritage and Endangered Species Program (COP Volume III, Figure 6.1.2; 
Epsilon 2022). 
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Figure G.2.5-1: Geographic Analysis Area for Terrestrial Habitats and Fauna 
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Table G.2.5-1: Threatened and Endangered Plant Species Reported near the Proposed Project 

Common Name Scientific Name 
Adder's tongue fern Ophioglossum pusillum 
Cranefly orchid Tipularia discolor 
Dwarf bulrush Typha minima 
Grass-leaved ladies'-tresses Spiranthes vernalis 
Heartleaf twayblade Neottia cordata 
Maryland meadow-beauty Rhexia mariana 
Mitchell's sedge Carex mitchelliana 
Papillose nut sedge Scleria pauciflora 
Purple needlegrass Nassella pulchra 
Sandplain gerardia Agalinis acuta 
Short-beaked beaksedge Rhynchospora nitens 
Slender marsh pink Sabatia campanulata 
Stiff yellow flax Linum medium var. texanum 
Swamp oats Sphenopholis pensylvanica 
Torrey's beaksedge Rhynchospora torreyana 

Source: Commonwealth of Massachusetts 2022 

The northern red-bellied cooter (Pseudemys rubriventris) is listed as a federal and state-endangered 
species. The closest northern red-bellied cooter population is more than 11 miles from the geographic 
analysis area; therefore, the species is unlikely to be present in the geographic analysis area (MNHESP 
2016). Partially due to extensive management efforts by the Massachusetts Division of Fisheries and 
Wildlife and its partners, the northern red-bellied cooter population appears likely to be slowly growing 
(MNHESP 2016).  

Land Animals 

Table G.2.5-2 lists terrestrial faunal resources that are likely to occur in the geographic analysis area. 
Prominent animal communities include residents of woodlands, amphibians and reptiles, and inland birds. 
(DeGraaf and Yamasaki 2001). 

Table G.2.5-2: Terrestrial Animal Species Reported near the Proposed Project 

Taxonomic Group Common Name Scientific Name 
Amphibian Red-backed salamander Plethodon cinereus 
Amphibian Red-spotted newt Notophthalmus viridescens 
Amphibian American bullfrog Lithobates catesbeianus 
Amphibian Green frog Lithobates clamitans 
Amphibian Northern leopard frog Lithobates pipiens 
Amphibian Wood frog Lithobates sylvaticus 
Amphibian American toad Anaxyrus americanus 
Amphibian Fowler’s toad Anaxyrus fowleri 
Amphibian Gray tree frog Hyla versicolor 
Amphibian Northern spring peeper Pseudacris crucifer 
Bird Turkey vulture Cathartes aura 
Bird Cooper’s hawk Accipiter cooperii 
Bird Sharp-shinned hawk Accipiter structus 
Bird Northern saw-whet owl Aegolius acadicus 
Bird Red-tailed hawk Buteo jamaicensis 
Bird Wild turkey Meleagris gallopavo 
Bird Mourning dove Zeneida macroura 
Bird Whip-poor-will Caprimulgus vociferous 
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Taxonomic Group Common Name Scientific Name 
Bird Downy woodpecker Picoides pubescens 
Bird Eastern phoebe Sayornis phoebe 
Bird Blue jay Cyanocitta cristata 
Bird American crow Corvus brachyrhynchos 
Bird Fish crow Corvus ossifragus 
Bird Tufted titmouse Beeoloptus bicolor 
Bird White-breasted nuthatch Sitta caroliniensis 
Bird Hermit thrush Catharus guttatus 
Bird Yellow-rumped warbler Setophaga coronate 
Bird Ovenbird Seiurus aurcopillus 
Bird Eastern towhee Pipilo erythro-phtalmus 
Bird Chipping sparrow Spizella passerine 
Insect Blue dasher Pachydiplax longipennis 
Insect Calico pennant Celithermis elisa 
Insect Common whitetail Libellula lydia 
Insect Eastern pondhawk Erythemis simplicicollis 
Insect Golden-winged skimmer Libellula auripennis 
Insect Slaty skimmer Libellula incesta 
Insect White corporal Libellula exusta 
Insect Eastern comma Polygonia comma 
Insect Great spangled fritillary Speyeria cybele 
Insect Mourning cloak Nymphalis antiopa 
Insect Red admiral Vanessa atalanta 
Insect Red-spotted purple Limenitis artemis astyanax 
Insect Striped hairstreak Satyrium liparops 
Insect True skipper sp. Hesperia sp. 
Insect Polyphemus moth Antheraea polyphemus 
Insect Six-spotted green tiger beetle Cicindela sexguttata 
Mammal Beaver Castor canadensis 
Mammal Coyote Canis latrans 
Mammal Gray fox Urocyon cinereoargenteus 
Mammal New England cottontail Sylvilagus transitionalis 
Mammal Muskrat Ondatra zibethicus 
Mammal Red fox Vulpes vulpes 
Mammal Raccoon Procyon lotor 
Mammal Striped skunk Mephitis mephitis 
Mammal Fisher Martes pennant 
Mammal White-tailed deer Odocoileus virginianus 
Mammal Red squirrel Tamiasciurus hudsonicus 
Mammal Virginia opossum Didelphis virginiana 
Mammal Woodchuck  Marmota monax 
Reptile Eastern hognose snake Heterodon platirhinos 
Reptile Eastern ribbon snake Thamnophis sauritus 
Reptile Milk snake Lampropeltis triangulum 
Reptile Painted turtle Chrysemys picta 
Reptile Diamondback terrapin Malaclemys terrapin 
Reptile Snapping turtle Chelydra serpentine 
Reptile Common musk turtle Sternotherus odoratus 
Reptile Eastern hognose snake Heterodon platirhinos 
Reptile Eastern ribbon snake Thamnophis sauritus 
Reptile Milk snake Lampropeltis triangulum 

Source: COP Volume III, Section 6.1; Epsilon 2022 
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Trends 

The current state of local terrestrial habitats and fauna resources is generally stable, although land 
disturbance from ongoing activities periodically affects terrestrial habitats and fauna in the geographic 
analysis area. Land disturbance from onshore construction periodically causes temporary and permanent 
habitat loss, temporary displacement, collision, injury, and mortality, resulting in minimal, short-term 
impacts on terrestrial habitats and fauna. Ground-disturbing activities contribute to elevated levels of 
erosion and sedimentation but not to a degree that affects terrestrial habitats and fauna. Periodic clearing 
of shrubs and tree saplings along existing utility ROWs causes disturbance and temporary displacement of 
mobile species and may cause injury or mortality of less-mobile species, although this is not known to be 
a concern at a population level. Periodically, undeveloped parcels are cleared and developed for human 
uses, permanently changing the condition of those parcels as habitats for terrestrial fauna.  

Maintenance of existing roads and public utilities will continue indefinitely. Outside of currently 
protected areas, the conversion of natural areas to developed residential, commercial, and industrial uses 
is also likely to continue. Climate change, influenced in part by GHG emissions, is altering the seasonal 
timing and patterns of species distributions and ecological relationships, likely causing permanent 
changes of unknown intensity (Friggens et al. 2018). Climate change, sea level rise, and other ongoing 
activities and planned activities could also affect the land-water interface. Because the offshore 
components of the proposed Project have no potential impacts on terrestrial fauna other than certain 
flying species, this section does not discuss offshore activities. 

G.2.5.2 Environmental Consequences 

Definitions of impact levels for terrestrial habitats and fauna are described in Table G.2.5-3. There are no 
beneficial impacts on terrestrial habitats and fauna. 

Table G.2.5-3: Impact Level Definitions for Terrestrial Habitats and Fauna 

Impact Level  Impact Type  Definition  
Negligible  Adverse  Impacts on species or habitat would be so small as to be 

unmeasurable.  
Minor  Adverse  Most impacts on species would be avoided; if impacts occur, 

they may result in the loss of a few individuals. Impacts on 
sensitive habitats would be avoided; impacts that do occur are 
temporary or short term in nature.  

Moderate  Adverse  Impacts on species would be unavoidable but would not result 
in population-level impacts. Impacts on habitat may be short 
term, long term, or permanent and may include impacts on 
sensitive habitats but would not result in population-level 
impacts on species that rely on them.  

Major  Adverse  Impacts would affect the viability of the population and would 
not be fully recoverable. Impacts on habitats would result in 
population-level impacts on species that rely on them.  

Impacts of Alternative A – No Action Alternative on Terrestrial Habitats and Fauna 

When analyzing the impacts of Alternative A on terrestrial habitats and fauna, BOEM considered the 
impacts of ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities 
on the existing conditions for terrestrial habitats and fauna (Table G.1-18). The cumulative impacts of 
Alternative A considered the impacts of Alternative A in combination with other planned non-offshore 
wind and offshore wind activities, as described in EIS Appendix E, Planned Activities Scenario.  

Under Alternative A, existing conditions for terrestrial habitats and fauna and wetlands described in 
Section G.2.6.1 would continue to follow current regional trends and respond to IPFs introduced by other 
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ongoing non-offshore wind and offshore wind activities. Ongoing non-offshore wind activities within the 
geographic analysis area that contribute to impacts on terrestrial habitats and fauna include land 
disturbance—as described in the Trends discussion in Section G.2.5.1. Terrestrial habitats and fauna 
would continue to follow current regional trends and respond to current and future environmental and 
societal activities. Considering current conditions and the modest pace of development in the geographic 
analysis area, terrestrial fauna is expected to remain generally stable under Alternative A. 

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on 
terrestrial habitats and fauna include construction of the landfall sites, onshore cables, and substations for 
the Vineyard Wind 1 Project in Barnstable County. The extent of impacts on terrestrial habitats and fauna 
would depend on landfall locations, OECR routing, and onshore substation locations. To the degree that 
planned offshore wind activities involve landfall locations and cable routes in Bristol County, these 
projects could contribute to the impacts of the SCV. Ongoing and planned activities (including offshore 
wind) would affect terrestrial habitats and fauna through the primary IPFs described below.  

Cumulative Impacts 

The cumulative impact analysis for Alternative A considers the impacts of Alternative A in combination 
with other planned non-offshore wind activities and planned offshore wind activities (other than 
Alternative B). To the degree that any future offshore wind activities other than the proposed Project 
occur in the geographic analysis area for terrestrial habitats and fauna, these projects could cause impacts 
such as displacement, mortality, and habitat loss, primarily through land disturbance, although the 
majority of this IPF would be attributable to ongoing activities. Future offshore wind development 
activities would affect terrestrial habitats and fauna through the following primary IPFs. 

Climate change: Climate change would contribute to impacts on terrestrial habitats and fauna, primarily 
due to existing global and regional climate trends. Although sources of GHG emissions contributing to 
regional and global climate change mostly occur outside the geographic analysis area for terrestrial 
habitats and fauna, terrestrial fauna may be affected by warming, sea level rise, and altered 
habitat/ecology. Climate change is altering the seasonal timing and patterns of species distributions and 
ecological relationships, likely causing permanent impacts of unknown intensity (Friggens et al. 2018). 
EIS Section G.2.1, Air Quality, discusses the expected contribution of offshore wind activities to climate 
change. 

Land disturbance: Impacts due to onshore land use changes from ongoing and planned activities are 
expected to include a gradually increasing amount of habitat alteration and habitat loss, likely changing 
the composition of local faunal assemblages and possibly reducing the local abundance of terrestrial 
habitats and fauna. Onshore construction associated with future offshore wind projects could result in 
minimal temporary impacts on terrestrial habitats and fauna during construction, including disturbance, 
displacement, and potential injury and/or mortality of individuals. Collisions between animals and 
vehicles or construction equipment could cause mortality. This would be rare because most individuals 
would likely avoid the noise and vibration of the construction areas, although animals with limited 
mobility, especially reptiles and amphibians (COP Volume III, Table 6.1-1; Epsilon 2022), may be 
vulnerable to this type of impact. However, there would be little to no impact on these populations in light 
of the expected limited construction footprint and use of existing utility ROWs and previously disturbed 
areas. 

Noise: Construction noise and vibration could lead to the disturbance and temporary displacement of 
mobile species. Displaced individuals would likely return to the affected areas once the noise and 
vibration has ended (COP Volume III, Section 6.1.2.1.2; Epsilon 2022). It is possible that individuals 
could experience repeated stress events if they returned to a site during pauses in construction activity, 
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only for renewed construction activity to drive them away again later. These impacts would be limited 
and temporary. Normal operations of project substations associated with future offshore wind 
development would generate continuous noise, but there would be little associated impact due to the 
presence of existing commercial and industrial noises in the region. Terrestrial fauna may habituate to 
noise so that it has little to no impact on their behavior or biology (Kight and Swaddle 2011). 
Management of the existing utility ROW would continue to involve periodic removal of tree saplings. 
The presence of onshore construction equipment could temporarily prevent or deter animals from 
approaching or crossing the site of a given non-routine event. Impacts on terrestrial habitats and fauna 
would be temporary, lasting only as long as repair or remediation activities necessary to address these 
non-routine events. Considering that the geographic analysis area for terrestrial habitats and fauna is 
largely developed and contains many roads, terrestrial habitats and fauna in this area are likely to be 
already subject to anthropogenic noise.  

Conclusions 

Impacts of Alternative A. Impacts on terrestrial habitats and fauna from ongoing activities, especially 
climate change and land disturbance, would be minor to moderate. In addition to ongoing activities, 
planned activities other than offshore wind, primarily increasing onshore construction, may also 
contribute to impacts on terrestrial habitats and fauna.  

Cumulative Impacts of Alternative A. No future construction projects were identified within the 
geographic analysis area for terrestrial habitats and fauna; the impacts of planned activities other than 
offshore wind would be negligible to minor. Ongoing and planned activities would result in minor to 
moderate impacts on terrestrial habitats and fauna, primarily driven by climate change and land 
disturbance.  

To the degree that any future offshore wind activities other than the proposed Project occur in the 
geographic analysis area for terrestrial habitats and fauna, the impacts of those future offshore wind 
activities on terrestrial habitats and fauna would be similar to those of Alternative B. Considering the IPFs 
collectively, ongoing and planned activities in the geographic analysis area would result in moderate 
cumulative impacts, primarily through climate change and land disturbance. Future offshore wind 
activities would contribute to the impacts through land disturbance, although the majority of this IPF 
would be attributable to ongoing activities. 

Relevant Design Parameters and Potential Variances in Impacts 

The following proposed Project design parameters (EIS Appendix C, Project Design Envelope and 
Maximum-Case Scenario) would influence the magnitude of the impacts on terrestrial habitats and fauna: 

• The routing variants within the OECR; 

• The time of year during which construction occurs; and 

• Changes to the size, configuration, and location of onshore substations. 

This assessment analyzes the maximum-case scenario; any potential variances in construction activities or 
in the parameters listed above would result in similar or lesser impacts than described below. For 
instance, summer and fall months (May through October) constitute the most active season for terrestrial 
habitats and fauna in this area, especially for reptiles and amphibians. Therefore, construction during 
months in which terrestrial habitats and fauna are not present, not breeding, or less active would have 
lesser impacts on terrestrial fauna than construction during more active times. 
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Impacts of Alternative B – Proposed Action on Terrestrial Habitats and Fauna 

This section identifies potential impacts of Alternative B on terrestrial habitats and fauna. 

Impacts of Phase 1 

Phase 1 would affect terrestrial habitats and fauna through the following primary IPFs during 
construction, operations, and decommissioning 

Climate change: Climate change would contribute to impacts on terrestrial habitats and fauna, primarily 
through existing global and regional climate trends. As discussed in EIS Section G.2.1, Phase 1 
construction would have negligible impacts on climate change, and this IPF would, therefore, have 
negligible impacts on terrestrial habitats and fauna. Phase 1 would have no measurable influence on this 
IPF.  

Land disturbance: Onshore construction of the proposed Project could contribute to elevated levels of 
erosion and sedimentation due to periodic ground-disturbing activities but usually not to a degree that 
affects terrestrial habitats and fauna, assuming that industry standard BMPs are implemented.  

Phase 1 construction activities would temporarily disturb up to 15.5 acres in the OECR. The estimation of 
temporary disturbance is based upon the maximum buildout scenario of a 6.5-mile-long, 21-foot-wide 
OECR (COP Volume I, Section 3.2.2; Epsilon 2022). Onshore construction of the proposed Project 
would permanently disturb up to 10.5 acres in a maximum buildout scenario, accounting for the clearing 
and grading of the onshore substation site, access road, and potential onshore substation equipment site. 
Onshore construction associated with the future offshore wind projects could result in minimal temporary 
impacts on terrestrial fauna during construction, including disturbance, displacement, and potential injury 
and/or mortality of individuals. Collisions between animals and vehicles or construction equipment could 
cause mortality. This would be rare, as most individuals would likely avoid the construction areas. 
However, animals with limited mobility, especially reptiles and amphibians (COP Appendix III-D, Table 
1; Epsilon 2022), may be vulnerable to this type of impact. In light of the limited construction footprint, 
there would be little to no impact on populations. 

The proposed Project would not involve permanent habitat alteration in the OECR, but construction of the 
substation site would permanently convert up to approximately 3.0 acres of pine-oak forested habitat at 
the Phase 1 onshore substation site at 8 Shootflying Hill Road, up to 1.0 acre for a potential substation site 
access road at 6 Shootflying Hill Road, and up to 2.8 acres at Parcel #214-001. These changes would have 
a minimal impact on terrestrial habitats and fauna because this type of forest habitat is common across 
Cape Cod and is available as a high quality, contiguous block in the Barnstable State Forest, which lies as 
near as 0.25 mile from the proposed substation area. The land disturbance involved in Phase 1 would, 
therefore, result in minor impacts due to habitat alteration, mortality, and temporary displacement of 
terrestrial habitats and fauna from the proposed substation site. 

Noise: Construction noise and vibration could lead to the disturbance and temporary displacement of 
mobile species. Noise and human activity from trenching would be temporary and localized to the OECR 
and the substation site(s). Displaced wildlife could use adjacent habitat and would repopulate these areas 
once construction ceases. Displaced individuals would likely return to the affected areas once the noise 
and vibration have ended (COP Volume III, Section 6.1.2.1.2; Epsilon 2022). It is possible that 
individuals could experience repeated stress events if they returned to the site at night, when construction 
has paused, only for construction to drive them away again in the morning. These impacts would be 
limited and temporary in nature and, therefore, minor.  
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BOEM would not expect normal operations activities to involve further habitat alteration or otherwise 
impact terrestrial fauna. Normal operations of the Phase 1 substation would generate continuous noise, 
but there would be negligible impacts. Phase 1 onshore facilities would be monitored and controlled 
remotely, and the proposed Project would typically accomplish maintenance and any necessary repairs 
through manholes at the splice vaults for the transmission line, within the fenced area of the substation 
site, or well within the existing public utility ROW (COP Volume III, Section 6.1.2.2; Epsilon 2022)., and 
these impacts would be negligible. 

Many of the Phase 1 onshore components could be retired in place or retained for future use, although 
removal of onshore cables via existing manholes may occur if required (COP Volume I, Section 3.3.3; 
Epsilon 2022). The splice vaults, duct bank, and onshore substations would likely remain as infrastructure 
that would be available for future offshore wind or other projects. To the extent that decommissioning of 
the onshore facilities occurs, the impacts from decommissioning would be similar to, but less than, the 
impacts from construction (short term and minor).  

Impacts of Phase 2 

The impacts of Phase 2 construction, operations, and decommissioning on terrestrial habitats and fauna 
from the IPFs for climate change and noise would be the same as described for Phase 1. Phase 2 would 
affect terrestrial habitats and fauna through the IPF for land disturbance as described below.  

Land disturbance: Phase 2 construction activities would temporarily disturb up to 26.9 acres in the 
OECR. The estimation of temporary disturbance is based on the maximum buildout scenario of a 
10.6-mile-long, 21-foot-wide OECR (COP Volume I, Section 4.2.2; Epsilon 2022). Onshore construction 
of the proposed Project would permanently disturb up to 54 acres in a maximum buildout scenario, 
accounting for the clearing and grading of the onshore substation site(s) and access roads. There would be 
little to no impact on terrestrial habitats and fauna because of the limited construction footprint and use of 
existing utility ROWs and previously disturbed areas.  

Phase 2 would not involve permanent habitat alteration in the OECR, but construction of the onshore 
substation site would permanently convert up to approximately 19 acres. Additionally, the maximum area 
of tree clearing anticipated to be required to accommodate access during Phase 2 onshore substation 
construction is approximately 8 acres. These changes would have a minimal impact on terrestrial habitats 
and be unlikely to have population-level impacts on terrestrial fauna. 

The applicant has not yet defined the SCV OECC route within state waters in Buzzards Bay or the SCV 
OECR in Bristol County, Massachusetts. The land disturbance impacts of the finalized SCV OECC and 
OECR route (including a 0.5-mile buffer) will be evaluated in a supplemental NEPA analysis.  

The land disturbance required for Phase 2 would result in minor habitat alteration, mortality, and 
temporary displacement of terrestrial habitats and fauna from the proposed substation site. The potential 
impacts of Phase 2 operations on terrestrial habitats and fauna would be similar to those of Phase 1 and, 
therefore, negligible. The potential impacts of decommissioning would be similar to those of Phase 1 and, 
therefore, short term and minor.  

Cumulative Impacts 

If a future project were to cross the geographic analysis area or be collocated (partly or completely) 
within the geographic analysis area, the impacts of those future projects on terrestrial habitats and fauna 
would be of the same type as those of Phase 1; the degree of impacts may increase, depending on the 
exact location and timing of planned activities. For example, repeated construction in a single ROW 
corridor would have less impact (e.g., displacement, mortality, habitat loss) on terrestrial habitats and 
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fauna than construction in an equivalent area of undisturbed habitat. The only ongoing or planned project 
that would overlap with the proposed Project is construction of the Vineyard Wind 1 OECR and onshore 
substation. Cumulative impacts on terrestrial habitats and fauna would therefore be minor to moderate. 

Conclusions 

Impacts of Alternative B. The activities associated with Alternative B could affect terrestrial habitats 
and fauna through temporary disturbance, injury, or mortality, and permanent conversion of a minimal 
proportion of the overall habitat available regionally. Construction of Alternative B would have minor 
impacts on terrestrial habitats and fauna.  

Cumulative Impacts of Alternative B. In the context of ongoing and planned activities in the 
geographic analysis area, impacts resulting from individual IPFs would range from minor to moderate. 
Considering all the IPFs together, the combined impacts on terrestrial habitats and fauna from ongoing 
and planned activities, including Alternative B, would be moderate, primarily through climate change 
and land disturbance.  

Impacts of Alternative C – Habitat Impact Minimization Alternative on Terrestrial Habitats and 
Fauna 

Under Alternatives C-1 and C-2, onshore activities and impacts would be identical to those for 
Alternative B.  
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G.2.6 Wetlands and Other Waters of the United States 

G.2.6.1 Description of the Affected Environment 

This section discusses the existing conditions of wetlands and other waters of the U.S. in the geographic 
analysis area, as described in Table D-1 in EIS Appendix D, Geographical Analysis Areas, and shown on 
Figure G.2.6-1. The geographic analysis area includes onshore development areas within the watersheds 
for Cape Cod (hydrologic unit code [HUC]-0109000202), Martha’s Vineyard and the Elizabeth Islands 
(HUC-0109000206), Nantucket Island (HUC-0109000207), and open ocean areas within USACE’s 
jurisdiction. Under Section 404 of the Clean Water Act (CWA), the USACE regulates the discharge of 
dredged or fill material into waters of the U.S. The limits of USACE jurisdiction in non-tidal waters 
(33 CFR § 328.4) are as follows:  

• In the absence of adjacent wetlands, the jurisdiction extends to the ordinary high water mark; or when 
adjacent wetlands are present, the jurisdiction extends beyond the ordinary high water mark to the limit 
of the adjacent wetlands.  

• When the water of the U.S. consists only of wetlands, the jurisdiction extends to the limit of the 
wetland. 

In addition, under Section 10 of the Rivers and Harbors Act of 1899, the USACE regulates construction 
of any structure and work that are located in or that affect "navigable waters of the U.S." from the mean 
high water line to the seaward limit of the OCS (43 USC 1333[e] and 33 CFR 320.2).  

These marine environments within the geographic analysis area are included in the affected environment 
and are shown on Figure G.2.6-1 as a reflection of the full extent of USACE jurisdiction. However, to 
avoid duplication of analysis this section focuses only on non-tidal waters and wetlands. Impacts on tidal 
waters and wetlands, including all USACE jurisdictional waters and wetlands from the high tide line to 
the 3-nautical-mile (3.5-mile) limit of territorial seas are discussed in EIS Section 3.5, Coastal Habitats 
and Fauna. Existing conditions and impacts for open waters from the limits of territorial seas to the edge 
of the U.S. Exclusive Economic Zone are discussed in EIS Section G.2.2, Water Quality, as well as other 
resource sections related to open water environments.  

Non-tidal wetlands are important features in the landscape that provide numerous beneficial services or 
functions. Some of these include protecting and improving water quality, providing fish and wildlife 
habitats, storing floodwaters, providing aesthetic value, ensuring biological productivity, filtering 
pollutant loads, and maintaining surface water flow during dry periods. The land within the geographic 
analysis area for the proposed Project is located in Barnstable County, Massachusetts. Of the 
approximately 48,000 acres of wetlands in Massachusetts, approximately 1,250 acres (2.6 percent) were 
changed to other land cover types between 1991 and 2005 (MassDEP 2022). The geographic analysis area 
is in a densely developed part of the state with several nearby wetlands.  

Within the Cape Cod watershed, two subwatersheds overlap the proposed Project: Hyannis 
Harbor-Frontal Nantucket Sound Subwatershed (HUC-010900020203) and Barnstable Harbor-Cape Cod 
Bay Subwatershed (HUC-010900020201) (USGS 2020). A variety of freshwater wetlands are located 
within or near the onshore portions of the proposed Project, including vernal pools, cranberry bogs, and 
wooded marshes. Non-tidal portions of the Centerville River, Herring River, Long Pond, Wequaquet 
Lake, Shallow Pond, and Bearse Pond are also located within or near the onshore portions of the proposed 
Project (COP Volume III, Section 6.1.1; Epsilon 2022). Because the geographic analysis area has been 
heavily developed for decades, habitat quality in the vicinity, including wetlands, has been degraded 
(MassDEP 2019). About 91,900 acres of non-tidal wetlands and non-tidal waters are within the 
geographic analysis area.  
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Figure G.2.6-1: Geographic Analysis Area for Wetlands and Other Waters of the United States 
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G.2.6.2 Environmental Consequences 

Definitions of potential impact levels are provided in Table G.2.6-1. There are no beneficial impacts on 
tidal waters and wetlands. USACE define wetland impacts differently than BOEM due to requirements 
under CWA Section 404 (as summarized below). 

Table G.2.6-1: Impact Level Definitions for Wetlands and Other Waters of the United States 

Impact Level Definition 
Negligible Impacts on wetlands would be so small as to be unmeasurable, and impacts would not result in a detectable 

change in wetland quality and function. 
Minor Impacts on wetlands would be minimized and would be relatively small and localized. If impacts occur, 

wetlands would completely recover. 
Moderate Impacts on wetlands would be minimized; however, permanent impacts would be unavoidable. Compensatory 

mitigation required to offset impacts on wetland functions and values would have a high probability of 
success. 

Major Impacts on wetlands would be minimized; however, permanent impacts would be regionally detectable. 
Extensive compensatory mitigation required to offset impacts on wetland functions and values would have a 
marginal or unknown probability of success. 

Impacts of Alternative A – No Action Alternative on Wetlands and Other Waters of the United 
States 

When analyzing the impacts of Alternative A on tidal waters and wetlands, BOEM considered the 
impacts of ongoing activities, including ongoing non-offshore wind and ongoing offshore wind activities 
on the baseline conditions for tidal waters and wetlands (Table G.1-19). The cumulative impacts of 
Alternative A considered the impacts of Alternative A in combination with other planned non-offshore 
wind and offshore wind activities, as described in EIS Appendix E, Planned Activities Scenario.  

Under Alternative A, baseline conditions for tidal waters and wetlands described in Section G.2.6.1 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 tidal waters and wetlands include human activities such as roads; utility 
ROW; an airport; residential, commercial, and light industrial activities; and other future offshore wind 
activities. Future non-offshore wind actions include residential, commercial, and industrial development; 
dredging and port improvement projects; and proposed onshore WTGs and communications towers. The 
conversion of wetlands in Massachusetts (Section G.2.6.1) has led the Massachusetts Department of 
Environmental Protection (MassDEP) to implement the Wetlands Loss Project to prevent further 
alterations and loss of wetlands. This program compiles aerial photographs across the state to enable 
comparisons of wetland loss over time and better focus the state’s enforcement and restoration activities 
(MassDEP 2022). Accumulation of sediments from upland erosion may also decrease wetland volume 
naturally. Discharges from septic tank systems onshore can create potential nutrient loading and other 
non-point source pollution in nearby non-tidal waters and wetlands. 

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on tidal 
waters and wetlands include construction of the landfall sites, onshore cables, and substations for the 
Vineyard Wind 1 Project in Barnstable County. The extent of impacts on non-tidal waters and wetlands 
would depend on landfall locations, OECR routing, and onshore substation locations. In Massachusetts, 
any proposed work must meet certain standards in the Wetlands Protection Act (Massachusetts General 
Laws Chapter 131, Section 40), which is administered by each local community’s conservation 
commission to prevent long-term impacts on wetlands. To the degree that planned offshore wind 
activities involve landfall locations and cable routes in Bristol County, these projects could contribute to 
the impacts of the SCV. Ongoing and planned activities (including offshore wind) would affect tidal 
waters and wetlands through the primary IPFs described below.  
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Cumulative Impacts 

The cumulative impact analysis for Alternative A considers the impacts of Alternative A in combination 
with other planned non-offshore wind activities and planned offshore wind activities (other than 
Alternative B). Tidal waters and wetlands could potentially be affected by future offshore wind activities 
through the following primary IPFs.  

Accidental releases: Accidental releases from onshore components (i.e., transformers and construction 
equipment) could affect nearby and adjacent non-tidal waters or wetlands. During onshore construction of 
offshore wind projects in the geographic analysis area, oil leaks and accidental spills from construction 
equipment are potential sources of contamination for non-tidal waters and wetlands. Onshore substations 
would house transformers and other electrical components that may leak hazardous fluids, such as 
dielectric fluid. While many wetlands act to filter out contaminants, any significant increase in 
contaminant loading could exceed the capacity of a wetland to perform its normal water quality functions. 
Although degradation of water quality in non-tidal waters and wetlands could occur during construction, 
decommissioning, and, to a lesser extent, operations, due to the small volumes of spilled material 
anticipated, these impacts would all be short term until the source of the contamination is removed. 
Compliance with applicable state and federal regulations related to oil spills and waste handling would 
minimize potential impacts from accidental releases. These include the Resource Conservation and 
Recovery Act (42 USC § 6901 et seq.), U.S. Department of Transportation Hazardous Material 
regulations (49 CFR Parts 100–185), and implementation of a spill prevention, control, and 
countermeasure plan (EIS Appendix H, Mitigation and Monitoring). Impacts from accidental releases on 
wetlands would be minimal and localized, and compliance with state and federal regulations would avoid 
or minimize potential impacts on wetland quality or functions. The potential for accidental releases would 
be higher during construction and decommissioning of onshore components and less during operations. 
Impacts of releases on offshore waters are discussed in EIS Section G.2.2, Water Quality. 

Climate change: Although sources of GHG emissions contributing to regional and global climate change 
mostly occur outside the geographic analysis area, climate change would contribute to impacts on non-
tidal waters and wetlands in the geographic analysis area resulting from changes in temperature and 
changes in the frequency of, and total, precipitation. These changes can alter hydrology and the types of 
habitats and biodiversity that wetlands and other waters of the U.S. support. EIS Section G.2.1, Air 
Quality, discusses the expected contribution of offshore wind activities to climate change. 

Land disturbance: Construction of onshore components (e.g., onshore export cables, substations) in the 
geographic analysis area for the proposed Project could include clearing, excavating, trenching, filling, 
and grading, which could result in the loss or alteration of wetlands, causing impacts on wetland habitat, 
water quality, and flood and storage capacity functions. Fill material permanently placed in wetlands 
during construction would result in the permanent loss of wetlands, including any habitat, flood and 
storage capacity, and water quality functions that the wetlands may provide. If a wetland were partially 
filled and fragmented or if wetland vegetation were trimmed, cleared, or converted to a different 
vegetation type (e.g., forest to herbaceous), habitat would be altered and degraded (affecting wildlife use), 
and water quality and flood and storage capacity functions would be reduced by changing natural 
hydrologic flows and reducing the wetland’s ability to impede and retain stormwater and floodwater. On a 
watershed level, any permanent wetland loss or alteration could reduce the capacity of regional wetlands 
to provide wetland functions. Short-term wetland impacts may occur from construction activity that 
crosses or is adjacent to wetlands, such as rutting, compaction, and mixing of topsoil and subsoil. Where 
construction leads to unvegetated or otherwise unstable soils, precipitation events could erode soils, 
resulting in sedimentation that could affect water quality in nearby wetlands, as well as alter wetland 
functions if sediment loads are high (e.g., habitat impacts from burying vegetation). The extent of wetland 
impacts would depend on specific construction activities and their proximity to wetlands. These impacts 
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would occur primarily during construction and decommissioning; impacts during operations would only 
occur if new ground disturbance were required, such as to repair a buried component. Onshore project 
components from other offshore wind projects would likely be sited in disturbed areas (e.g., along 
existing roadways), which would avoid and minimize wetland impacts. In addition, the offshore wind 
projects would be designed to avoid wetlands to the extent feasible. Because Vineyard Wind 1 is the only 
project whose onshore construction would overlap the geographic analysis area, and because that project, 
like all other offshore wind projects, would be required to comply with local, state, and federal 
regulations related to the protection of wetlands by avoiding or minimizing impacts, land disturbance 
from onshore construction of future offshore wind projects in the geographic analysis area would have 
only temporary impacts on nearby non-tidal waters and wetlands. 

Conclusions 

Impacts of Alternative A. Under Alternative A, non-tidal waters and wetlands would continue to follow 
current regional trends and respond to current and future environmental and societal activities. While the 
proposed Project would not be built under Alternative A, ongoing activities would have continuing 
impacts primarily through accidental releases and land disturbance. Considering all the IPFs together, 
ongoing and planned activities in the geographic analysis area would have minor impacts on non-tidal 
waters and wetlands, predominantly due to accidental releases and climate change.  

Cumulative Impacts of Alternative A. In addition to ongoing activities, planned activities may also 
contribute to impacts on non-tidal waters and wetlands, primarily through accidental releases and land 
disturbance. Considering all the IPFs together, Alternative A combined with ongoing and planned 
activities would result in minor cumulative impacts on non-tidal waters and wetlands. 

Relevant Design Parameters and Potential Variances in Impacts 

The following primary proposed Project design parameters (EIS Appendix C, Project Design Envelope 
and Maximum-Case Scenarios) would influence the magnitude of the impacts on non-tidal waters and 
wetlands: 

• While most Phase 1 and Phase 2 OECR alignments would primarily follow public roadway layouts, 
portions of the routes may also be located within utility ROWs and could cross non-tidal waters and 
wetlands;  

• Different construction techniques, including HDD, microtunneling, direct pipe, or a new utility bridge, 
could have different impacts on lands adjacent to or near non-tidal waters and wetlands. Trenchless 
methods would be used (at minimum) at the onshore cable landing sites; and  

• Changes to the number or design capacity of offshore wind turbines would not alter the maximum 
potential impacts on non-tidal waters and wetlands. because the number of turbines would not affect 
onshore infrastructure. 

Impacts of Alternative B – Proposed Action on Wetlands and Other Waters of the United States 

This section identifies potential impacts of Alternative B on non-tidal waters and wetlands.  

Impacts of Phase 1 

Phase 1 would affect non-tidal waters and wetlands through the following primary IPFs during 
construction, operations, and decommissioning. 
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Accidental releases: Onshore construction activities would require heavy equipment use, and potential 
spills of petroleum products could result from an inadvertent release from machinery or refueling 
activities. The proposed Project would perform the majority of fueling and equipment maintenance 
activities at service stations or a contractor’s yard (COP Volume III, Table 4.2-1; Epsilon 2022). 
Less-mobile equipment, such as excavators or paving equipment, would be refueled on site but not within 
100 feet of wetlands, waterbodies, or known private or community potable wells (COP Volume III, 
Section 5.2.2; Epsilon 2022). Additionally, the applicant would prepare a spill prevention, control, and 
countermeasure plan in accordance with federal requirements (40 CFR Part 112) and any other state or 
local requirements to outline spill prevention plans and measures to contain and clean up spills if they 
were to occur (EIS Appendix H, Mitigation and Monitoring). The applicant would also implement its 
OSRP (COP Appendix I-F; Epsilon 2022). Lastly, the proposed Project would use solid export cables that 
do not contain fluids. Due to the limited volume of potential pollutants involved in onshore construction 
(i.e., fluids contained in construction equipment), any accidental onshore releases that are not completely 
controlled by the proposed Project’s precautionary measures and spill prevention, control, and 
countermeasure plan would result in negligible and short-term impacts on wetlands and water resources 
with which they come in contact. Offshore releases are discussed in EIS Section G.2.2. 

Climate change: Climate change would contribute to impacts on non-tidal waters and wetlands primarily 
through existing global and regional climate trends. Phase 1 would have no measurable influence on this 
IPF. The intensity of impacts on non-tidal waters and wetlands resulting from climate change are 
uncertain but are anticipated to be minor.  

Land disturbance: The proposed onshore substation sites and cable landing sites would not contain any 
freshwater or wetland resources. However, non-tidal waters and wetlands that are not found on publicly 
available maps may also be identified by pre-construction field surveys. As a result, installation of the 
Phase 1 onshore export cable could affect wetlands or wetland-adjacent areas. 

The proposed Project would comply with all requirements of any issued permits and employ proper 
erosion and sedimentation controls. The proposed Project would comply with the federal CWA, the 
MassDEP, and local regulations to prevent degradation of rivers and streams. The use of HDD would 
avoid construction-related impacts in intertidal areas at the landing sites. The underground transition vault 
located at the selected onshore cable landing site would be installed outside of wetlands and waterbodies, 
within a paved roadway or parking lot, and would have a manhole cover at the ground surface. 

Temporary, localized sedimentation and decreases in water quality in freshwater wetlands could occur 
from increased sedimentation during construction of the Phase 1 OECR and onshore substation 
(EIS Section G.2.2). All land disturbances from construction activities would be conducted in compliance 
with the NPDES 2022 Construction General Permit and the approved storm water pollution prevention 
plan for the proposed Project. In the event of fault or failure of the proposed Project’s precautionary 
measures and storm water pollution prevention plan, sediment could enter non-tidal waters and wetlands. 
Such sedimentation could result in negligible impacts due to the short duration of increased 
sedimentation, and because the resource would be expected to return to existing conditions.  

The onshore underground transition vault, cable route, and interconnection facility have no maintenance 
needs unless a fault or failure occurs; therefore, Phase 1 operations are not expected to impact non-tidal 
waters and wetlands. The onshore substation would house transformers and other electrical components 
that may leak hazardous fluids, such as dielectric fluid. In the event that repairs become necessary, any 
impacts would be similar to construction, but to a lesser degree, and short term and negligible. 

Many of the onshore components could be retired in place or retained for future use, although removal of 
onshore cables via existing manholes may occur if required. The splice vaults, duct bank, and onshore 
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substation would likely remain as valuable infrastructure that would be available for future offshore wind 
or other projects. To the extent that decommissioning of the onshore facilities occurs, the impacts from 
these decommissioning activities would be generally similar to the impacts experienced during 
construction.  

Impacts of Phase 2 

The potential impacts on non-tidal waters and wetlands resulting from Phase 2 would be similar to those 
described for Phase 1 for construction, operations, and decommissioning. The applicant has not yet 
defined the SCV OECC route within state waters in Buzzards Bay or the SCV OECR in Bristol County, 
Massachusetts. The impacts of the finalized SCV OECC and OECR route on wetlands and other waters of 
the U.S. will be evaluated in a supplemental NEPA analysis.  

Cumulative Impacts 

The cumulative impacts of Alternative B considered the impacts of the proposed Project in combination 
with other ongoing and planned wind activities. Ongoing and planned non-offshore wind activities 
described in Table G.1-19 would contribute to impact on tidal waters and wetlands through the primary 
IPFs of accidental releases and land disturbance. Cumulative impacts on tidal waters and wetlands would 
be minor due to occasional disturbance along onshore cable routes and at substation sites.  

Conclusions 

Impacts of Alternative B. Temporary low-level sedimentation of non-tidal waters and wetlands could 
occur during construction of the OECR and onshore substation. Little to no impacts from operations or 
decommissioning are anticipated. The impacts of Alternative B on non-tidal waters and wetlands would 
be short term and negligible because the impact would be small, and the resource would be expected to 
recover to existing conditions without remedial or mitigating action. 

Cumulative Impacts of Alternative B. Considering all the IPFs together, the overall cumulative impacts 
of Alternative B and other ongoing and planned activities on tidal waters and wetlands would be minor. 
Impacts would be small in extent and short term, and the resources would be expected to return to 
existing conditions. 

Impacts of Alternative C – Habitat Impact Minimization Alternative on Wetlands and Other 
Waters of the United States 

Under Alternatives C-1 and C-2, all onshore proposed Project components and activities would be the 
same as those of Alternative B. Offshore impacts of Alternatives C-1 and C-2 would be similar to those 
described under Alternative B. 
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G.2.7 Land Use and Coastal Infrastructure 

G.2.7.1 Description of the Affected Environment 

This section discusses existing conditions in the geographic analysis area for land use and coastal 
infrastructure, as described in Table D-1 in EIS Appendix D, Geographic Analysis Areas, and shown on 
Figure G.2.7-1. The geographic analysis area includes the following counties that contain onshore 
infrastructure or ports that may be used to support proposed Project construction or operations (EIS 
Section 2.1.2, Alternative B – Proposed Action):  

• Onshore proposed Project infrastructure (landfall sites, cable routes, substations, electrical grid 
interconnection routes) 

− Massachusetts: Barnstable and Bristol counties 

• Ports 

− Massachusetts: Bristol, Dukes, and Essex counties 

− Rhode Island: Providence and Washington counties 

− Connecticut: Fairfield and New London counties 

− New York: Albany, Kings, Rensselaer, Richmond, and Suffolk counties 

− New Jersey: Gloucester County 

Table G.1-20 describes existing conditions and impacts, based on the IPFs assessed, of ongoing and 
planned activities other than offshore wind, which is discussed below. 

Land use and coastal infrastructure are diverse within coastal New Jersey, New York, Connecticut, Rhode 
Island, and Massachusetts due to the presence of large coastal population centers and coastal-dependent 
industries (marine transportation, fishing, recreation, and tourism), as well as residential, commercial, and 
industrial development, agricultural lands, and natural resource areas (forests, surface waters, and 
wetlands) (NOAA 2010). The larger metropolitan regions within the geographic analysis area include 
New York City and Albany, New York; Providence, Rhode Island; Bridgeport, Connecticut; and New 
Bedford and Fall River, Massachusetts.  

As listed in Table G.2.7-1, all counties in the geographic analysis area experienced an increase in 
developed land cover between 2001 and 2019 (MRLC 2021). The Town of Barnstable, the primary 
location for planned landfall sites, OECR, and substations, is the largest community on Cape Cod in both 
land area and population and serves as the Barnstable County seat. Barnstable has a mix of low- to 
medium-density residential development, business, and industry, as well as extensive recreation and 
tourist-oriented commercial and public uses. Most of the town’s residential development has occurred in 
the last 40 years.  
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Figure G.2.7-1: Geographic Analysis Area for Land Use and Coastal Infrastructure 
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The Hyannis area (part of the Town of Barnstable) contains important regional assets, including two ferry 
terminals, the region’s largest commercial airport, the Cape Cod Hospital, and a regional commercial area 
along Route 132 (Town of Barnstable 2010). Of the town’s 38,500 acres, 29 percent is protected open 
space and 11 percent is public open space, public or private recreation, public use (including the airport), 
or private agriculture/forest lands (Town of Barnstable 2018). Working waterfronts are a long-established 
feature of Barnstable County’s harbors, which support traditional fishing activities and recreational 
boating (Town of Barnstable 2010). The community plan for Barnstable recommends no substantial 
changes in land uses near proposed Project onshore facilities (Town of Barnstable 2010). 

Barnstable County’s developed land cover grew by 3.4 percent, with most of the newly developed land 
converted from forested land. Barnstable County’s development patterns and growth pressures have 
resulted in concerns about loss of forest cover, surface water quality, the use of on-site septic systems that 
do not adequately protect water quality, climate change, lack of protection for historic buildings, 
inadequate affordable housing supply for year-round residents, and limited public infrastructure 
(Cape Cod Commission 2021). 

Table G.2.7-1. Developed Land Cover in Geographic Analysis Area  

County 
Developed Land Cover 2019 

(%) 

Increase in Developed Land 
Cover 2001–2019 

(%) 
Barnstable County, Massachusetts 12.9 3.4 
Bristol County, Massachusetts 27.6 11.8 
Dukes County, Massachusetts 4.2 1.5 
Essex County, Massachusetts 24.9 7.3 
Fairfield County, Connecticut 34.7 4.7 
New London County, Connecticut 15.7 5.4 
Gloucester County, New Jersey 34.2 15.3 
Albany County, New York 22.3 7.3 
Kings County, New York 67.2 0.3 
Rensselaer County, New York 12.1 10.0 
Richmond County, New York 42.5 2.1 
Suffolk County, New York 22.8 3.7 
Providence County, Rhode Island 32.2 6.4 
Washington County, Rhode Island 13.5 5.1 

Source: MRLC 2021 

As listed in Table G.2.7-2, proposed Project construction and operations may be supported by ports or 
terminals located within land use contexts that include large and small cities, suburban areas, and small 
towns. The primary long-term shore base for operations is most likely to be within the Port of Bridgeport, 
with crew transfer vessels (CTV) and service vessels also operating out of Vineyard Haven Harbor and 
the Port of New Bedford. Other port facilities identified as possibly supporting proposed Project 
construction, operations, or decommissioning are listed in Table G.2.7-2 (COP Volume III; Epsilon 
2022). The proposed Project may also use ports in Canada, which are not within the scope of BOEM’s 
analysis. 

These sites are generally industrial in character, or adjacent to other industrial or commercial land uses, 
and have access to major transportation corridors (COP Volume III; Epsilon 2022). The sections below 
briefly characterize the jurisdictions and port or terminal facilities listed in Table G.2.7-2. 
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Table G.2.7-2: Port Facilities by County 

County 
Potential Port Usage, Construction, Operations, and Decommissioning 

(Site Type)a 
Bristol County, Massachusetts Port of New Bedford (E) 

Brayton Point Commerce Center (P) 
Fall River terminal facilities (P) 

Dukes County, Massachusetts Vineyard Haven Harbor (E) 
Essex County, Massachusetts Salem Offshore Wind Port (P) 
Fairfield County, Connecticut Port of Bridgeport (E) 
New London County, Connecticut Port of New London (E) 
Gloucester County, New Jersey Paulsboro Marine Terminal (E) 
Albany County, New York Port of Albany Beacon Island expansion (P) 

Port of Coeymans (E) 
Kings County, New York GMD Shipyard (E) 

South Brooklyn Marine Terminal (E) 
Rensselaer County, New York New York State Offshore Wind Port (P) 
Richmond County, New York Homeport Pier (P) 

Arthur Kill Terminal (G) 
Suffolk County, New York Shoreham site (P) 

Greenport Harbor (E)b 
Providence County, Rhode Island ProvPort (E) 

South Quay Terminal (G) 
Washington County, Rhode Island Port of Davisville (E) 

Source: COP Volume III; Epsilon 2022 
ProvPort = Port of Providence  
a Site types include the following: 

E: Existing ports or industrial terminals that may be expanded to serve the offshore wind industry 
P: Industrial facilities proposed for redevelopment to serve offshore wind activities, regardless of the status of the proposed 
Project 
G: Greenfield sites that have not been previously developed 

b This site is for operations only.  

Bristol County, Massachusetts  

Bristol County is in southeast Massachusetts, bordered by Rhode Island to the west, Buzzards Bay to the 
south, and Plymouth County to the east. It contains the Port of New Bedford and Brayton Point 
Commerce Center. 

The City of New Bedford is a densely developed, historic, manufacturing center, and port within Bristol 
County. The city’s master plan establishes goals that include developing emerging industry sectors, 
linking brownfields and historic mills with new development opportunities, diversifying industries in the 
Port of New Bedford, supporting traditional harbor industries, and promoting sustainable neighborhoods 
(Vanasse Hangen Brustlin, Inc. 2010). The Port of New Bedford is within New Bedford’s extensive 
industrial waterfront, adjacent to the Acushnet River estuary, which empties into Buzzard Bay. The port 
contains the New Bedford Marine Commerce Terminal, a facility owned by the Massachusetts Clean 
Energy Center, developed with support from the Commonwealth of Massachusetts to serve the offshore 
wind energy industry. 

The Brayton Point Commerce Center is the site of the former coal-fired Brayton Point Power Plant, a 
307-acre property located on Mount Hope Bay, less than 1 mile from Interstate 195. The site owners plan 
to develop the former power plant site as a port, manufacturing hub, and support center for the offshore 
wind industry. 

Fall River is the second most populous city in Bristol County (after New Bedford), located on the eastern 
shore of Mount Hope Bay at the mouth of the Taunton River. Like New Bedford, Fall River was 
historically a manufacturing and port city. Several Fall River waterfront port and industrial facilities have 
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been identified by the Massachusetts Clean Energy Center as potential offshore wind ports and could be 
used by the applicant if the necessary upgrades are made by the owner(s)/lessor(s).  

Dukes County, Massachusetts 

Dukes County consists of Martha’s Vineyard and ten neighboring islands off the southeast coast of 
Massachusetts. Vineyard Haven Harbor in the Town of Tisbury on Martha’s Vineyard is a year-round 
working port, home to most of the boatyards on Martha’s Vineyard. Small coastal tankers and ferries 
regularly use Vineyard Haven Harbor to transport freight, vehicles, and passengers (COP Volume III; 
Epsilon 2022). The area of Tisbury near the Vineyard Haven Harbor is a mix of marine-related, 
commercial, and residential uses. Approximately 2 percent of Martha’s Vineyard is zoned for commercial 
or industrial use, 40 percent is preserved from development, and nearly all the remaining land area is 
developed for residential uses (Martha’s Vineyard Commission 2010). 

Essex County, Massachusetts  

Essex County is a coastal county north of Boston. The Town of Salem contains Salem Harbor, which 
provides marine recreational, water transportation, and commercial uses (COP Volume III; Epsilon 2022). 
The recently commissioned Salem Harbor Power Station natural gas power plant replaced a coal and oil 
plant along Salem’s waterfront in 2018. The decommissioning opened 42 acres of available land that is 
proposed for development as the Salem Offshore Wind Port, a facility that could support staging 
activities, storage, and assembly of components such as blades, nacelles, and tower sections in preparation 
for offshore installation (City of Salem 2021).  

Fairfield County, Connecticut 

Fairfield County in southwestern Connecticut contains the City of Bridgeport, an historic waterfront 
manufacturing center. Bridgeport experienced deindustrialization during the latter half of the twentieth 
century and is seeking new investment, expanded economic opportunities, and new waterfront 
development that provides a mix of land uses and public amenities (City of Bridgeport 2017, Metrocog 
2015). The Port of Bridgeport, which includes Bridgeport Harbor and Black Rock Harbor, has several 
private cargo facilities that handle a range of goods, including petroleum products; break-bulk cargo; and 
sand, gravel, and coal (COP Volume III; Epsilon 2022). 

New London County, Connecticut 

New London County in southeastern Connecticut contains the City of New London, located on the 
Atlantic coast at the mouth of the Thames River. The City of New London’s downtown waterfront is 
developed with water-dependent uses including piers, docks, marinas, port facilities, shipyards, and ferry 
terminals (COP Volume III; Epsilon 2022). A 1,000-foot-long cargo pier, the Admiral Harold E. Shear 
State Pier (state pier), is planned to be redeveloped to serve offshore wind development through a 
private-public partnership between the Connecticut Port Authority, Eversource, and Ørsted (COP Volume 
III; Epsilon 2022). Although located within downtown New London, the state pier has highway access 
from Interstate 95 via major arterial roads and local roads that serve an industrial area.  

Gloucester County, New Jersey  

Gloucester County in southwestern New Jersey contains the City of Paulsboro on a stretch of the 
Delaware River that hosts numerous refineries and other fossil fuel facilities. The Paulsboro Marine 
Terminal, located on the Delaware River at the site of a former BP oil terminal, has been suggested as the 
site of an offshore wind monopile factory (NJB Magazine 2021). At full buildout, the Paulsboro Marine 
Terminal could include three vessel berths and a barge berth (COP Volume III; Epsilon 2022). 
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Albany County, New York  

Albany County has two potential port facilities along the Hudson River that could support the proposed 
Project. The Port of Coeymans is an existing 400-acre, privately owned marine terminal approximately 
11.5 miles south of the City of Albany (COP Volume III; Epsilon 2022). It is an industrial terminal used 
for large-scale construction projects, bulk commodities, break-bulk, heavy lift items, and containers.  

The Albany Port District Commission has proposed to expand the Port of Albany by developing 
approximately 81.5 acres of riverfront property on Beacon Island in Glenmont, New York (south of 
downtown Albany) as a manufacturing facility, staging area, and bulkhead for on- and off-loading of 
equipment, materials, and offshore wind farm components (COP Volume III; Epsilon 2022). The Beacon 
Island site is vacant, former industrial land.  

Kings County, New York (New York City, Brooklyn Borough) 

Kings County is coterminous with the Brooklyn Borough of New York City. The South Brooklyn Marine 
Terminal is an existing port with two piers on the Upper Bay of New York Harbor (COP Volume III; 
Epsilon 2022). The port is proposed to be upgraded to support staging, installation, and maintenance 
activities for offshore wind. The existing site hosts parking lots, utility buildings, warehouses, and an 
operational railroad. The terminal is in a heavily industrialized waterfront area with residential and 
commercial uses nearby. The GMD Shipyard is a full-service shipyard (ship repair and servicing) located 
within the Brooklyn Navy Yard on the East River (COP Volume III; Epsilon 2022). 

Rensselaer County, New York  

Across the Hudson River from Albany County, the New York State Offshore Wind Port is proposed to be 
constructed on currently vacant land in East Greenbush, Rensselaer County, New York. The 30-acre 
facility would be part of a proposed 112-acre industrial development south of the City of Albany 
(COP Volume III; Epsilon 2022).  

Richmond County, New York (New York City, Staten Island Borough) 

Richmond County is coterminous with the Staten Island Borough of New York City. The proposed 
Arthur Kill Terminal is a greenfield site on Staten Island that would be developed into a 32-acre port 
facility designed for the staging and assembly of offshore wind farm components. The Arthur Kill 
Terminal site is surrounded by developed land uses that include low-density commercial uses and marine 
industrial facilities, both active and unused (COP Volume III; Epsilon 2022). Richmond County also 
contains the Homeport Pier, a former naval base with an existing pier approximately 2 miles north of the 
Verrazano-Narrows Bridge. The New York City Economic Development Corporation is exploring the 
potential development of the site to support the offshore wind industry (COP Volume III; Epsilon 2022).  

Suffolk County, New York  

Suffolk County covers the eastern portion of Long Island. The 700-acre Shoreham site contains the 
non-operating Shoreham Nuclear Power Plant buildings and has been identified by the New York State 
Energy Research and Development Authority as a potential site for offshore wind port facilities (COP 
Volume III; Epsilon 2022). The site, on Long Island Sound and surrounded by a creek, marshlands, and 
residential properties, would require significant investment and upgrades to create a waterfront terminal 
(COP Volume III; Epsilon 2022). 

Greenport Harbor is an existing facility at the northeastern tip of Long Island with commercial docks that 
could be rented to offshore wind developers and used for provisioning, crew changes, weather standby, 
repairs, equipment change, and possibly fuel and water delivery (COP Volume III; Epsilon 2022). 
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Providence County, Rhode Island  

The proposed Project may use port facilities at ProvPort and/or South Quay Terminal in Providence 
County, Rhode Island’s northernmost county and home of the City of Providence, the state’s largest 
municipality. ProvPort is a privately owned marine terminal located within the City of Providence that 
occupies approximately 115 acres along the Providence River. ProvPort is Rhode Island’s principal 
commercial port and has interstate highway and rail access (COP Volume III; Epsilon 2022). The South 
Quay Terminal is a 30+ acre greenfield site located on the Providence River in the City of East 
Providence. Waterfront Enterprises, LLC has announced plans to develop a staging area for offshore wind 
construction at the site, as well as other mixed uses (COP Volume III; Epsilon 2022). 

Washington County, Rhode Island  

Washington County is Rhode Island’s coastal county and is characterized by rural farming enclaves, 
seasonal beach communities, and low-density residential development (COP Volume III; Epsilon 2022). 
The Port of Davisville is near the mouth of Narragansett Bay and within the 3,212-acre Quonset Business 
Park in North Kingstown, a former military installation (COP Volume III; Epsilon 2022). The Port of 
Davisville offers five terminals, piers, a bulkhead, on-dock rail, and laydown and terminal storage. 
Ongoing renovations at the Port of Davisville’s Pier 2 to service the offshore wind industry include 
constructing a new steel bulkhead, dredging to accommodate larger ships, and extending piers. The Port 
of Davisville currently hosts marine service businesses, industrial uses, and recreational boating uses. 

G.2.7.2 Environmental Consequences 

Definitions of impact levels for land use and coastal infrastructure are described in Table G.2.7-3. 

Table G.2.7-3: Impact Level Definitions for Land Use and Coastal Infrastructure 

Level  Impact Type  Definition  
Negligible  Adverse  Adverse impacts on area land use would not be detectable.  
 Beneficial Beneficial impacts on area land use would not be detectable.  
Minor  Adverse  Adverse impacts would be detectable but would be short term and 

localized.  
 Beneficial Beneficial impacts would be detectable but would be short term and 

localized.  
Moderate  Adverse  Adverse impacts would be detectable and broad based, affecting a 

variety of land uses, but would be short term and would not result 
in long-term change.  

 Beneficial Beneficial impacts would be detectable and broad based, affecting a 
variety of land uses, but would be short term and would not result 
in long-term change.  

Major  Adverse  Adverse impacts would be detectable, long term, and extensive, and 
result in permanent land use change.  

 Beneficial Beneficial impacts would be detectable, long term, and extensive, 
and result in permanent land use change.  

Impacts of Alternative A – No Action Alternative on Land Use and Coastal Infrastructure 

When analyzing the impacts of Alternative A on land use and coastal infrastructure, BOEM considered 
the impacts of ongoing activities including ongoing non-offshore wind and ongoing offshore wind 
activities on the existing conditions for land use and coastal infrastructure (Table G.1-20). The cumulative 
impacts of Alternative A considered the impacts of Alternative A in combination with other planned 
non-offshore wind and offshore wind activities, as described in EIS Appendix E, Planned Activities 
Scenario.  
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Under Alternative A, existing conditions for land use and coastal infrastructure described in Section 
G.2.7.1 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 land use and coastal infrastructure include onshore 
and coastal regional trends, development projects, and port expansion (Table G.1-20). The geographic 
analysis area lies within developed communities that would experience continued commerce and 
development activity in accordance with established land use patterns and regulations. The ports would 
continue to serve marine traffic and industries, without the new activity that the proposed Project would 
generate. 

Ongoing offshore wind activities within the geographic analysis area that contribute to impacts on land 
use and coastal infrastructure include construction of the landfall sites, onshore cables, and substations for 
the Vineyard Wind 1 project in Barnstable County. To the degree that planned offshore wind activities 
involve landfall locations and cable routes in Bristol County, these projects could contribute to the 
impacts of the SCV. Ongoing and planned activities (including offshore wind) would affect land use and 
coastal infrastructure through the primary IPFs described below.  

Cumulative Impacts 

The cumulative impact analysis for Alternative A considers the impacts of Alternative A in combination 
with other planned non-offshore wind activities and planned offshore wind activities (other than 
Alternative B). Future offshore wind development activities would affect land use and coastal 
infrastructure through the following primary IPFs. 

Accidental releases: Accidental releases of fuel/fluids/hazardous materials may increase as a result of 
future offshore wind activities. The risk of accidental releases would be increased primarily during 
construction but also during operations and decommissioning of offshore wind facilities. BOEM assumes 
all projects and activities would comply with laws and regulations to minimize releases. Accidental 
releases could result in temporary restrictions on use of adjacent properties and coastal infrastructure 
during the cleanup process. The exact extent of impacts would depend on the locations of landfall, 
substations, and cable routes, as well as the ports that support future offshore wind energy projects. Based 
on the discussion in EIS Section G.2.2, Water Quality, the impacts of accidental releases on land use and 
coastal infrastructure would be localized and short term (except in the case of very large spills that affect 
a large land or coastal area). 

Land disturbance: Future offshore wind construction would require installation of onshore transmission 
cable infrastructure and substations, which would cause temporary land disturbance and could 
temporarily affect access to adjacent properties. These impacts would only last through construction and 
rarely occur during operations events. The exact extent of impacts would depend on the locations of 
landfall and onshore transmission cable routes for future offshore wind energy projects; however, 
Alternative A would generally have localized and short-term impacts due to land disturbance during 
construction or maintenance. 
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Lighting: The permanent aviation warning lighting required for offshore wind WTGs would be visible 
from some beaches and coastlines and could affect land use if coastal views of the lighting influences 
property values or visitor/resident decisions in selecting coastal residential, business, or recreational 
locations to visit, rent, or buy. A 2017 visual preference study conducted by North Carolina State 
University evaluated the impact of offshore wind facilities on vacation rental prices. The study found that 
nighttime views of aviation hazard lighting (without ADLS) for WTGs close to shore (5 to 8 miles) could 
impact the rental price of properties with ocean views (Lutzeyer et al. 2017). The study does not 
specifically address the relationship between lighting, nighttime views, and tourism for WTGs 15 or more 
miles from shore. 

Aviation hazard lighting from all 903 WTGs in the RI/MA Lease Areas (other than the proposed Project) 
could potentially be visible from beaches and coastal areas in and near the geographic analysis area for 
land use and coastal infrastructure (EIS Appendix E). Of the 903 WTGs that would be added within the 
geographic analysis area, 692 WTGs could be within 37.5 miles of the coastlines of Martha’s Vineyard 
and Nantucket (the limit for visibility of nacelle-tops, assuming a 725-foot above mean sea level 
maximum nacelle-top height, as viewed from sea level). Visibility would depend on distance from shore, 
topography, and atmospheric conditions but would generally be localized, constant, and long term 
(EIS Section 3.16, Scenic and Visual Resources). BOEM assumes that FAA hazard lighting for offshore 
wind projects in the RI/MA Lease Areas would use ADLS. ADLS would activate the aviation warning 
lighting only when aircraft approach WTGs, reducing the visibility and associated land use impacts 
associated with WTG lighting. 

Nighttime lighting from onshore electrical substations could affect the desirability of nearby properties or 
decisions about where to establish permanent or temporary residences. The extent of lighting impacts 
would depend on the substation locations and the lighting design but would generally be localized, 
constant, and long term. 

Noise: Use of ports for offshore wind construction would generate localized noise from road and marine 
traffic and equipment usage for the duration of the construction period. Noise impacts would increase if 
multiple projects rely on the same port and overlap in time. Short-term noise would result from 
installation of onshore cables and substations. Noise resulting from offshore wind construction would 
have less impact on land use and coastal infrastructure within the context of an existing port or industrial 
area than if it occurred near a residential land use. Operations would generate lower levels of port activity 
and related noise.  

Port utilization: Future offshore wind activity could necessitate port expansion in the geographic 
analysis area, including coastal New Jersey, New York, Connecticut, Rhode Island, and Massachusetts. 
Offshore wind would likely increase port utilization, and ports would experience beneficial impacts such 
as support for maintenance and improvements, greater economic activity, and increased employment due 
to demand for vessel maintenance services and related supplies, vessel berthing, loading and unloading, 
warehousing and fabrication facilities for offshore wind components, and other business activity related to 
offshore wind. 

If multiple future offshore wind energy projects are constructed at the same time and rely on the same 
ports, this simultaneous use could stress port resources and increase the marine traffic in the area. As 
described in Section G.2.7.1, new or expanded port, terminal, and manufacturing facilities are proposed to 
support offshore wind development within the geographic analysis area.  

While no single new or expanded port facility is associated with a specific offshore wind project, 
completion of the projects included in Alternative A would likely result in numerous port or terminal 
expansions, including new manufacturing and staging facilities, within the geographic analysis area 
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(EIS Appendix E). Many of these actions would provide redevelopment and improvements for vacant or 
under-used industrial waterfront sites. Individual port upgrades and expansions would be reviewed 
through required local, state, and federal permitting and are not part of this assessment. Overall, 
Alternative A would have constant, long-term, beneficial impacts on port development and utilization due 
to the productive use of ports and other lands designated or appropriate for offshore wind activity, as well 
as localized, short-term impacts in cases where individual ports and surrounding coastal areas experience 
marine traffic congestion and scarcity of port facilities (docks, laydown areas, storage). 

Presence of structures: During operations, the views of offshore wind WTGs from coastal locations 
within the geographic analysis area could affect land use if the views affect property values or 
visitor/resident decisions in selecting coastal locations to visit or buy. Based on the currently available 
studies, portions of all 903 WTGs associated with Alternative A could be visible from some shorelines 
(depending on vegetation, topography, and atmospheric conditions), of which up to 50 (fewer than 
5 percent) would be within 15 miles of shore (EIS Section 3.16). Visibility would vary with distance from 
shore, topography, and atmospheric conditions and would generally be localized, constant, and long term, 
with minimal impacts on land use. While the views may influence some individual decisions, the visual 
impacts would not alter land use patterns or reduce the use of coastal infrastructure (Gibbons 2015; 
Parsons and Firestone 2018; Lutzeyer et al. 2017). 

The presence of onshore, underground transmission cable infrastructure would have minimal long-term 
impacts on land use because these would typically be collocated with roads and/or other utilities. The 
impacts of new substations would depend on their location and design (especially sound attenuation and 
vegetative screening). With appropriate design, the operation of substations and cable conduits would not 
affect the established and planned land uses for a local area. 

Traffic: Vehicle traffic generated by offshore wind construction would occur between supply sources and 
ports used to support construction. Traffic would be distributed among the various ports that would be 
used and could result in periodic, short-term congestion due to transportation of offshore wind 
components to the ports, and especially the movement of slow-moving, oversized loads. Congestion on 
port access roads could also result from the volume of traffic generated, especially if multiple projects 
rely on the same port and overlap in time. Installation of onshore cables would result in short-term road 
delays and congestion during the placement of cable ducts within the ROWs of existing roads. Traffic 
delays and congestion would have localized, short-term impacts on land uses adjoining the affected roads 
or relying on the affected roads for access or travel. Operations would generate lower levels of port 
activity and related traffic.  

Conclusions  

Impacts of Alternative A. Under Alternative A, land use and coastal infrastructure in the geographic 
analysis area would continue to be affected by ongoing activities, especially onshore and coastal regional 
trends, development projects, and port expansion. The geographic analysis area lies within developed 
communities that would experience continued commerce and development activity in accordance with 
established land use patterns and regulations. The ports would continue to serve marine traffic and 
industries, without the new activity that the proposed Project would generate. The identified IPFs relevant 
to land use and coastal infrastructure are accidental releases; land disturbance from construction; 
nighttime lighting of substations; noise from construction, port activities, and substation operation; port 
utilization, presence of structures; presence of onshore infrastructure (especially new or expanded 
substations); and traffic generation.  

Ongoing activities—especially onshore and coastal commerce, industry, and construction projects—
would have minor impacts, both adverse and beneficial, on the geographic analysis area (the port areas 
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and Barnstable). Accidental releases, land disturbance, road traffic, and construction-related noise could 
have temporary impacts on local land uses, but ongoing use and development undergirds the region’s 
diverse mix of land uses and provides support for continued maintenance and improvement of the coastal 
infrastructure essential to the ports and harbors. The jurisdictions within the geographic analysis area 
would experience a continued need to protect natural resources while attracting new economic 
development, providing or upgrading infrastructure, and ensuring a reasonable housing supply. 

Cumulative Impacts of Alternative A. Planned activities other than offshore wind, primarily increased 
port maintenance and expansion and construction activity, would have impacts similar to ongoing 
activities, with minor impacts, both adverse and beneficial. The combination of ongoing and planned 
activities would result in minor cumulative impacts, both adverse and beneficial, on land use and coastal 
infrastructure. 

Considering all the IPFs, ongoing and future activities including future offshore wind activities near the 
geographic analysis area would result in minor cumulative impacts, both adverse and beneficial. Future 
offshore wind would affect land use through land disturbance (during installation of onshore cable and 
substations), road traffic, noise, and accidental releases during onshore construction, intensive use of 
ports, and views of offshore structures that could affect the use of onshore properties. The presence of 
new substations could also affect land use if not properly located and screened. Beneficial impacts on 
land use and coastal infrastructure would occur because the development of offshore wind (excluding the 
proposed Project) would support the productive use of ports and related lands and infrastructure designed 
or appropriate for future offshore wind activity (including construction, operations, and 
decommissioning). 

Relevant Design Parameters and Potential Variances in Impacts 

The proposed Project design parameters described below (EIS Appendix C, Project Design Envelope and 
Maximum-Case Scenario) would influence the magnitude of the impacts on land use and coastal 
infrastructure: 

• The Phase 1 landfall site selected (Craigville Beach or Covell’s Beach) and the selected Phase 1 onshore 
cable route (the Oak Street Route or Shootflying Hill Road Route) and grid interconnection route (the 
grid interconnection route or the variant). 

• The substation design for Phase 1, including: 

− Whether the substation is installed entirely within the parcel at 8 Shootflying Hill Road or whether 
some of the onshore substation equipment is instead placed on Parcel #214 001, immediately 
southeast of the West Barnstable Substation;  

− Design of sound attenuation walls on the west side of the parcel at 8 Shootflying Hill Road; and 

− Design of landscaping provided for visual screening. 

• The location of the substations and onshore cable route for Phase 2. 

• The time of year in which construction occurs. For Phase 1, the applicant would adhere to summer 
limitations on construction activities on Cape Cod by generally scheduling onshore construction to 
occur after Labor Day and before Memorial Day, outside of the busiest tourist season. Cable installation 
may continue through June 15 with permission from the Town of Barnstable (COP Volume III; Epsilon 
2022). If proposed Project delays were to change this schedule, the impacts on roads and land uses 
during the busy tourist season would be exacerbated. No scheduling commitments are made in the COP 
for Phase 2, but the applicant would consult with the Town of Barnstable regarding the construction 
schedule for Phase 1 and Phase 2. 
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• The development of a Traffic Management Plan (TMP) in coordination with municipal authorities to 
manage the impacts of onshore construction, especially cable duct bank installation. A TMP can reduce 
impacts on land uses along routes affected by construction.  

• The port facilities chosen for construction support. 

Changes to the number or design capacity of offshore wind turbines would not alter the maximum 
potential impacts on land use and coastal infrastructure because the number of turbines would not affect 
onshore infrastructure or port utilization.  

Impacts of Alternative B – Proposed Action on Land Use and Coastal Infrastructure 

This section identifies potential impacts of Alternative B on land use and coastal infrastructure. 

Impacts of Phase 1 

Phase 1 would affect land use and coastal infrastructure through the following primary IPFs during 
construction, operations, and decommissioning. 

Accidental releases: Accidental releases from construction could include release of fuel/fluids/hazardous 
materials as a result of port usage and installation of the onshore cables and substation. BOEM assumes 
all activities would comply with laws and regulations to minimize releases. Accidental releases would 
result in temporary restriction on the use of adjacent properties and coastal infrastructure during the 
cleanup process. Accordingly, accidental releases from Phase 1 would have localized, short-term, and 
negligible to minor impacts on land use and coastal infrastructure.  

Accidental releases from Phase 1 during operations could include release of fuel/fluids/hazardous 
materials as a result of port usage and substation operation. BOEM assumes all activities would comply 
with laws and regulations to minimize releases. The impact of accidental releases on land use and coastal 
infrastructure could result in temporary restriction on use of adjacent properties and coastal infrastructure 
during the cleanup process.  

The proposed substation site is within Barnstable’s Groundwater Protection Overlay District. The 
applicant plans to provide full-volume (110 percent) containment systems for components using dielectric 
fluid at the substation site, including Parcel #214-001. The containment would fully contain the dielectric 
fluid in the event of a complete, catastrophic equipment failure. Also included in the design is a common 
drain system that routes each individual containment area after passing through an oil-absorbing 
inhibition device to an oil/water separator before draining to the infiltration basin (COP Volume III; 
Epsilon 2022). Mitigation to provide additional containment for an extreme rain event, included in EIS 
Appendix H, Mitigation and Monitoring, would provide for the probable maximum precipitation event in 
a 24-hour period, as determined in consultation with the Town of Barnstable (EIS Section G.2.2, Water 
Quality). This mitigation would further reduce the potential impact of accidental releases on land use 
(COP Volume III; Epsilon 2022).  

With the additional containment mitigation listed in EIS Appendix H, accidental releases from 
Phase 1 would have localized, short-term, and negligible to minor impacts on land use and coastal 
mitigation.  

Decommissioning would require vessel and equipment usage for removal of offshore structures. Onshore 
cables, if removed, would require truck-mounted equipment but would not require land disturbance. 
Accidental releases could include release of fuel/fluids/hazardous materials as a result of vessel and 
equipment usage, with localized, short-term, and negligible to minor impacts on land use and coastal 
infrastructure. 
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Land disturbance: Installation of the landfall sites and onshore cables and construction of the 
substations would temporarily disturb neighboring residential land uses through construction noise, 
vibration, dust, and travel delays along the impacted roads.  

The proposed new substation site and surrounding properties are in the Town of Barnstable’s RF and 
RF-1 residential zoning districts. Both of these districts require a 1-acre minimum lot size (Town of 
Barnstable 2021). The new substation would also be within the town’s Groundwater Protection Overlay 
District. The substation site is currently improved by a vacant motel building that would be removed. 
Land uses surrounding the proposed substation site include three single-family residences on wooded lots 
to the west and undeveloped, wooded land owned by the Cape Cod Chamber of Commerce to the east 
(Town of Barnstable 2022). East of the Chamber of Commerce parcel is unimproved, wooded land 
bordering State Route 132 and owned by the Commonwealth of Massachusetts Department of Public 
Works. To the south of the proposed new substation is a cleared transmission line ROW, approximately 
270 feet wide, and south of the transmission line are two unimproved, wooded lots that are privately 
owned and part of a residential subdivision. To the north, across Shootflying Hill Road from the proposed 
substation site, is a 160-foot-wide strip of undeveloped, wooded land that is part of the ROW of U.S. 
Route 6 (the Mid-Cape Highway). To the north of the wooded strip is a ramp to the interchange of U.S. 
Route 6 with State Route 132.  

The proposed expansion of the West Barnstable Substation is also within and surrounded by the RF 
residential zoning district. The expansion area is bordered to the east by an undeveloped wooded property 
owned by an electric utility. East of the utility-owned parcel is wooded land owned by the Town of 
Barnstable Conservation Commission and the Barnstable State Forest. To the west of the expansion area 
is the existing West Barnstable Substation, and to the south is U.S. Route 6, a four-lane divided highway 
with a wooded median. Single-family residences are separated from the proposed expansion area by the 
existing substation and an undeveloped, wooded lot owned by an electric utility company.  

Substations are not an itemized permitted use within any zoning district under the Barnstable zoning 
ordinance; however, Massachusetts General Law Chapter 40A, § 3 provides that the Massachusetts 
Energy Facility Siting Board may exempt a public service corporation from particular local zoning 
provisions based on findings that the proposed use of the land or structure is reasonably necessary for the 
convenience or welfare of the public and the proposed use requires exemption from the zoning ordinance 
or bylaw.  

The Phase 1 offshore export cables would transition onshore via HDD at one of two potential landfall 
sites: 

• Craigville Public Beach Landfall Site is within a 3.5-acre paved parking area associated with a public 
beach that is owned and managed by the Town of Barnstable. Adjoining land uses include homes along 
the north side of Craigville Beach Road, a private beach club (Craigville Beach Club) and parking to the 
west, a private bathhouse and parking to the east (owned by the nearby Christian Campground), and 
undeveloped land.  

• Covell’s Beach Landfall Site is in a paved parking area associated with Covell’s Beach, which is a 
residents-only beach owned by the Town of Barnstable. Residences and a building associated with the 
public beach are west of the landfall site, between Craigville Beach Road and the beach. Residential 
neighborhoods (single-family homes and one multi-family community) are located on both sides of the 
road to the north and northeast. 

Landfall site construction would reduce the public parking available for Craigville or Covell’s Beach 
during the construction period. Upon completion, the applicant would repave and restore disturbed areas 
to match existing conditions. This analysis assumes that upon restoration, the available parking area 
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would be the same as before construction. Construction activities at the landfall site are not anticipated to 
be performed between June and September (the peak period for beach use) unless authorized by the Town 
of Barnstable. 

Table G.2.7-4 shows that the cable route from the two potential landfall sites to the substation would be 
approximately 4.0 to 6.1 miles, depending on the landfall site and exact route selected. 

In addition to the OECR, an underground interconnection cable would be installed from the 
Phase 1 substation to the existing West Barnstable Substation (COP Volume I, Section S-3.1.7; Epsilon 
2022). The interconnection route would have a length of 0.6 mile if it follows existing transmission line 
ROWs, or 1.8 miles if it follows roads (Service Road, Route 132, and Oak Street). Adjoining land along 
Oak Street and the transmission line ROW is single-family residential and wooded, undeveloped land. 
Route 132 is bordered by undeveloped wooded land and commercial and civic uses, including a 
community college campus and a YMCA.  

Table G.2.7-4: Phase 1 Onshore Cable Routes 

Road or ROW Used Distance (miles) Comments and Primary Adjoining Land Uses 
Shootflying Road Onshore Cable Route   
Craigville Beach Road 0.5 Single-family residential and Centerville River 
Main Street 0.5  Centerville Historic District. Single-family residential 

and civic 
Old Stage Road 0.7  Single-family residential, cemetery, commercial and 

apartments at intersection with Route 28, water tower 
Shootflying Hill Road 2.2 Single-family residential, undeveloped wooded, public 

(parking, boat ramp and lake access) 
ROW #343 0.1 Single-family residential, wooded 
Total Distance, Shootflying Road Route 4.0  
Shootflying Road Route Variant 1a   
Craigville Beach Road 1.0 Beach-related parking and visitor buildings, 

single-family residential and commercial 
Total Distance, Variant 1 1.0  
Shootflying Road Route Variant 2a   
South Main Street 0.7 Commercial, civic, single-family residential 
Main Street 0.4 Single-family residential 
Mothers Park Road 0.1 Single-family residential, public park 
Phinneys Lane 0.4 Single-family residential, cemetery 
Great Marsh Road 0.8 Single-family residential 
Total Distance, Variant 2 2.4  
Shootflying Road Route Variant 3a  In lieu of ROW #343 
Continue on Shootflying Hill Road  0.2 Wooded, residential 
Total Distance, Variant 3 0.2  
Oak Street Route   
Craigville Beach Road 0.5 Single-family residential and Centerville River 
South Main Street 0.7 Commercial, civic, single-family residential 
Main Street 0.4 Single-family residential 
Mothers Park Road 0.1 Single-family residential, public park 
Phinneys Lane 0.4 Single-family residential, cemetery 
Great Marsh Road 0.9 Single-family residential 
Old Stage Road 1.3 Single-family residential, cemetery, commercial and 

apartments at intersection with Route 28, water tower 
Oak Street 1.0 Single-family residential and undeveloped wooded 
Service Road 0.8  Single-family residential and undeveloped wooded 
Shootflying Hill Road 0.0 Residential 
Total Distance, Oak Street Route 6.1  
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Road or ROW Used Distance (miles) Comments and Primary Adjoining Land Uses 
Oak Street Route Variant 1b   
Old Stage Road 0.9 Uses utility ROW #345 between Old Stage Road and 

Substation Site and shortens route but requires tree 
clearing and wetland crossing 

ROW #345 and #343 1.6 Single-family residential, cemetery, commercial and 
apartments at intersection with Route 28, water tower 

Total Distance, Oak Street Variant 1 2.5  
Source: COP Volume I; Epsilon 2022 
ROW = right-of-way 
a This excludes distance associated with other components of the main Shootflying Hill Road Route. 
b This excludes distance associated with other components of the main Oak Street Route. 

Construction disturbances would be temporary, lasting up to 1 year for OECR installation (excluding the 
June through August peak tourist season); however, the applicant would complete construction at any one 
location in a shorter time period (days or weeks). Substation construction would occur over a 2-year 
period. Overall, land disturbance during installation of the Phase 1 landfall site and onshore cable ducts, 
and construction of the substation(s), would have localized, short-term, and minor impacts on land use 
and coastal infrastructure due to construction-related disturbance and temporary access restrictions to 
either the Craigville Beach or Covell’s Beach parking lot. 

The onshore substation site, onshore export cables, and splice vaults would require minimal maintenance, 
typically completed by accessing the cables through manholes or within the fenced perimeter of the 
substation, with no impacts on surrounding land uses or coastal infrastructure. Excavation for repairs 
would be rare and have negligible impacts on adjacent land uses. 

During decommissioning, onshore cables may be retained for other use or removed. The removal of 
onshore cables would be accomplished without land disturbance or excavation. 

Lighting: Phase 1 construction would require periodic, temporary nighttime lighting for offshore WTG 
construction, cable duct installation along the OECC, and substation construction. Visibility of offshore 
nighttime lighting during construction would be limited to the southern coasts of Martha’s Vineyard, 
Nantucket, and adjacent islands and would depend on vegetation, topography, and atmospheric 
conditions. Onshore nighttime construction would result in lighting visible from adjacent and nearby 
properties and roads. As a result, lighting during Phase 1 construction would have a short-term, 
intermittent, and negligible impact on land use and coastal infrastructure in the geographic analysis area 
due to potential impacts on the use of property with views of construction lighting. 

Phase 1 operations would include the nighttime use of aviation hazard avoidance lighting on WTGs and 
ESPs. Lighting from Phase 1 WTGs would not be visible from mainland Massachusetts but would be 
visible from certain coastal locations on Martha’s Vineyard and Nantucket (COP Appendix III.H-a, 
Section 1.2; Epsilon 2022). The applicant anticipates using ADLS, which would activate Phase 1’s WTG 
lighting when aircraft approach the WTGs, which is expected to occur less than 0.1 percent of annual 
nighttime hours. As a result, WTG lighting of up to 62 WTGs included in Phase 1 would have a 
long-term, continuous, and negligible impact on land use and coastal infrastructure in the geographic 
analysis area due to potential impacts on property use and value.  

Nighttime security lighting for the proposed substation could result in glare and nuisance for nearby 
residential properties. The applicant would install evergreen plantings between the proposed substation 
and adjacent residential properties to the west (COP Appendix III-H.a; Epsilon 2022). BOEM would also 
require a lighting plan as listed in EIS Appendix H to ensure that lighting is shielded and directed to 
eliminate glare and spillover onto adjacent properties.  
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The Phase 1 expansion of the West Barnstable Substation would not be adjacent to developed residential 
lots but would be separated from the existing homes by an undeveloped, wooded lot (300 feet wide) and 
the existing substation site (300 feet wide, with no vegetative screening). Additional substation lighting 
impacts on land use would be minimal due to the distance from the residential lots to the new substation 
and would also be subject to a lighting plan required as mitigation (EIS Appendix H) to ensure that Phase 
1-related lighting is directed downward and shielded to eliminate glare and light spillover. 

Accordingly, with implementation of mitigation (EIS Appendix H), security lighting for the new 
substation and expansion of the West Barnstable Substation would have a long-term, continuous, and 
negligible to minor impact on land use due to potential impacts on the use and value of adjacent 
residential properties. 

Decommissioning may require periodic, temporary nighttime lighting for offshore removal of the WTGs, 
with a short-term, intermittent, and negligible impact on land use and coastal infrastructure in the 
geographic analysis area. 

Noise: Activities associated with Phase 1 construction would add incrementally to the noise and vibration 
typical for ports that support industrial activities and commercial shipping. These short-term impacts 
would not hinder use of nearby land uses or coastal infrastructure. OECR installation and substation 
construction would temporarily disturb neighboring residential, recreational, civic, and commercial land 
uses through construction noise and vibration. Construction-generated noise would have localized, 
short-term, and minor impacts on land use and coastal infrastructure. 

The applicant intends to install noise attenuation shielding along the western boundary of the proposed 
new substation, adjacent to existing homes, or place the noise-producing equipment on the property 
adjacent to the existing West Barnstable Substation instead (COP Volume I; Epsilon 2022). Either 
option—effective noise attenuation or placement of noise-producing equipment adjacent to the West 
Barnstable Substation—would mitigate substation noise during operations for the residences to the west. 
The undeveloped property to the east is owned by the Barnstable Chamber of Commerce and as such may 
be developed for uses that are less noise-sensitive than residences. Nevertheless, given the residential use 
permitted by the underlying zoning, noise attenuation at the substation site along the eastern boundary 
would prevent substation noise from discouraging potential future development and use of that land in 
accordance with its residential zoning designation. Accordingly, BOEM would require noise attenuation 
along the east and west substation boundaries unless the noise-producing equipment is placed adjacent to 
the West Barnstable Substation (EIS Appendix H). The site adjacent to the West Barnstable Substation is 
separated from existing or potential residential development by the existing substation, Route 6, and 
conservation or state forest lands.  

Maintenance operations along the OECC would produce rare, short-term noise. Port utilization would 
result in incremental noise generation typical of port operations. Subject to the mitigation for substation 
noise, the impact on land use and coastal infrastructure resulting from Phase 1 operational noise would be 
long term and negligible to minor. 

Decommissioning would produce increased noise in the vicinity of ports due to port utilization and 
related road traffic and along the OECR if cables are to be removed, with short-term and minor impacts 
on land use and coastal infrastructure. 

Port utilization: Land use and coastal infrastructure impacted by construction of offshore components 
would include the port facilities used for shipping, storing, and fabricating Alternative B components and 
the adjacent and nearby land uses. Alternative B includes no port expansion activities but would use ports 
that have expanded or will expand to support the wind energy industry. As described in Section G.2.7.1, 
potential ports are identified in Massachusetts, Connecticut, Rhode Island, New Jersey, and New York. 
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Ports in Canada may also be used but are outside of BOEM’s jurisdiction; thus, the impacts are not 
evaluated. Port facilities have varying land use contexts and constraints and are designated by local 
zoning and land use plans for industrial or marine activity. While port facilities are typically adjacent to 
other industrial or commercial land uses or major transportation corridors, some are also close to 
residential neighborhoods.  

Phase 1 may increase the level of port activity above the levels typically experienced at a particular 
facility, resulting in localized, short-term marine traffic congestion and scarcity of port facilities 
(i.e., docks, laydown areas, and storage). These short-term impacts would not hinder use of the ports, 
nearby land uses, or other coastal infrastructure. Overall, the construction of offshore components for 
Phase 1 would have minor beneficial impacts on land use and coastal infrastructure by supporting 
designated uses and infrastructure improvements at ports. 

Operations facilities needed for Phase 1 would include offices, a control room, training space, and 
warehouse space, in addition to piers for CTVs and larger vessels such as service operation vessels 
(SOV). The applicant plans to establish a long-term SOV operations base in Bridgeport, Connecticut, 
with related warehousing and a control room located near this base. The Bridgeport property selected for 
the operations base is a 3-acre portion of an 18-acre waterfront parcel zoned by the City of Bridgeport for 
industrial and mixed use (COP Volume III; Epsilon 2022; City of Bridgeport 2018). The 18-acre 
waterfront parcel, currently vacant and without port infrastructure, is planned for improvements to serve 
as a staging facility for offshore wind construction (Durakovic 2021). The city’s comprehensive plan calls 
for leveraging the economic value of the waterfront and encouraging development of brownfields and 
other underutilized or vacant industrial properties (City of Bridgeport 2019). 

The applicant may operate CTVs or the SOV daughter craft out of Vineyard Haven on Martha’s Vineyard 
or Greenport Harbor on Long Island, existing ports that support commercial, ferry, fishing, and 
recreational vessel traffic. Other ports listed in Table 2.1-4 could also be used to support operations 
activities. An existing port identified in Table 2.1-4 may be needed as an operations base on an interim 
basis if the facilities in Bridgeport are not available by the start of Phase 1 operations.  

Overall, operations for Phase 1 would have minor beneficial impacts on land use and coastal 
infrastructure by supporting the economic development objectives of the Bridgeport comprehensive plan, 
the plan’s designated land uses, and planned infrastructure improvements at ports. 

Decommissioning would result in short-term use of port facilities that provide docking and storage 
facilities, with short-term, beneficial impacts. Upon completion of decommissioning, the impact of port 
utilization for operations would be reversed.  

Presence of structures: Phase 1 WTGs could be visible from southern coasts of Martha’s Vineyard, 
Nantucket, and nearby adjacent islands, depending on vegetation, topography, and atmospheric conditions 
(COP Appendix III.H-a, Section 1.2; Epsilon 2022). All of the 50 to 62 WTGs in Phase 1 would be more 
than 20 miles from coastal viewers, and the WTGs would not dominate offshore views. Phase 1 WTGs 
would have a long-term, continuous, and negligible impact on land use and coastal infrastructure in the 
geographic analysis area due to views of WTGs and the potential impacts on property use and value. 

The Phase 1 proposed cable landfall site, cable route, and substation would be within the Town of 
Barnstable. From the surface, the only visible components of the cable system would be the manhole 
covers and substations (COP Volume I; Epsilon 2022). The cable route would follow roads and 
transmission line ROWs and would not displace or change any existing land uses.  

The proposed new substation site consists of two lots containing a vacant motel (to be removed) and 
undeveloped, wooded land. The site is zoned for residential use, and its use would result in a negligible 
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reduction in the available residential land within the Town of Barnstable. The applicant intends to provide 
an evergreen landscaped screen along the northern boundary (along Shootflying Hill Road) and a 
landscaped screen along the western boundary adjacent to existing homes (COP Volume I; Epsilon 2022). 
Phase 1 provides no screening along the transmission line ROW to the south or undeveloped, wooded lots 
to the east.  

The land to the east is currently undeveloped, wooded, and owned by the Barnstable Chamber of 
Commerce. Lack of screening at the substation site may reduce value and discourage potential future 
development and use of the land for Chamber of Commerce purposes or for the residential development 
allowed by the zoning designation. Accordingly, BOEM would require that landscape screening be 
provided along the east and west substation boundaries to separate and buffer the adjoining properties 
from the substation use (EIS Appendix H).  

The possible substation site adjacent to the West Barnstable Substation is separated from existing or 
potential residential development by the existing substation and Route 6. The Barnstable State Forest, 
500 feet east, separates the site from other nearby residential areas. 

The presence of the Phase 1 onshore transmission cable infrastructure would have no impacts on land use; 
the cable conduits would be underground and located within the existing ROW. With implementation of 
vegetative screening on the new substation property along the eastern and western boundaries (EIS 
Appendix H), the new and expanded substations would not discourage residential use or development. 
Subject to these mitigation and monitoring measures, Phase 1 impacts on land use would be long term 
and negligible to minor. 

Upon completion of decommissioning, the Phase 1 WTGs would no longer be visible from coastlines, 
reversing the negligible impacts attributable to the views of WTGs. Onshore substations may be removed 
or continue in use as part of the regional electrical infrastructure.  

Traffic: Use of ports for Phase 1 construction would add incrementally to the road traffic volume 
typically generated by ports that support industrial activity and commercial shipping. Construction may 
require oversized truck loads for movement of large components from supply sources to ports. Large 
truck movements, especially oversized loads, would produce temporary traffic delays and congestion.  

The Phase 1 OECR would be installed in an underground duct bank within existing road or transmission 
line ROWs, resulting in construction work zones and possibly temporary lane closures along the roads 
listed in Table G.2.7-4. Prior to construction, the applicant would work with the Town of Barnstable to 
develop a TMP to be submitted for review and approval by appropriate municipal authorities (typically 
department of public works/town engineer and police) (COP Volume III; Epsilon 2022). In addition, 
BOEM is evaluating the following mitigation and monitoring measure to address impacts on land use and 
coastal infrastructure, as described in detail in Table H-2 of EIS Appendix H. The Final EIS will list the 
mitigation and monitoring measures that BOEM would require as a condition of COP approval: 

• Restore and repave of all disturbed surfaces; 

• Develop and implement of TMPs in coordination with county and municipal governments; 

• Public outreach as established in the TMPs to notify residents and business owners of schedules, 
vehicular access, and traffic movement impacts of construction; 

• Schedule construction to avoid tourist seasons for coastal and beach locations with a summer tourism 
season; and 

• Use existing road and utility ROWs for cable routes.  
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Any unanticipated change in construction location, timing, or method would result in revision of the TMP 
before construction changes are implemented. The applicant would use various methods of public 
outreach to keep residents, business owners, officials, and other stakeholders updated on the schedules, 
vehicular access, and other details related to traffic movement during construction. Construction 
disturbances would last up to 1 year for OECR installation (excluding the June through August peak 
tourist season); however, the applicant would complete construction at any one location along a public 
road in a shorter time period (days or weeks). 

Given the incremental addition to existing road traffic in the vicinity of ports and the applicant’s 
commitment to develop a TMP in coordination with municipal authorities for OECR installation, 
construction-generated traffic and road disturbance would have localized, short-term, and minor impacts 
on land use and coastal infrastructure.  

Road traffic during Phase 1 operations would be generated by worker commute trips and as-needed truck 
transportation of components or supplies to ports. Access roads to the planned operations base in 
Bridgeport, Connecticut, would be most affected by proposed Project-related traffic. Access roads to 
Vineyard Haven and New Bedford Harbor may also support a portion of the traffic from Phase 1. While 
road traffic estimates are not available, the applicant estimates that Phase 1 operations would generate 
approximately 250 vessel round trips annually (EIS Section 3.13, Navigation and Vessel Traffic). The 
road traffic generated by crew and supplies traveling to the ports for these marine trips would only 
incrementally increase the traffic generated by the existing ports and surrounding marine, industrial, and 
commercial land uses. Occasional repairs or maintenance along the OECR could briefly disrupt road 
traffic. The increase in or occasional disruption to road traffic during operations would have a long-term, 
localized, and negligible to minor impact on land use and coastal infrastructure. 

Decommissioning would result in impacts on road traffic as traffic increases to the port facilities that 
provide support facilities, with short-term and minor impacts on land use and coastal infrastructure, 
similar to impacts during construction. 

Impacts of Phase 2 

The land use and coastal infrastructure impacts of Phase 2 construction, operations, and decommissioning 
(with or without the SCV) would be similar to those described for Phase 1 for IPFs related to accidental 
releases, lighting, noise, port utilization, and traffic. While Phase 2 would involve more WTGs and ESPs 
and a different OECR in Barnstable, the incremental differences in activity between Phase 2 and Phase 1, 
as well as the combined effect of Phase 1 and Phase 2 together would not change any of the impact 
magnitudes described for Phase 1 construction, except as discussed below. 

If the applicant includes the SCV as part of the final proposed Project design, BOEM would provide a 
more detailed analysis of the SCV and the Phase 2 OECC impacts on land use and coastal infrastructure 
in a supplemental NEPA analysis. The SCV could be proposed either as an alternative to or in addition to 
the Phase 2 OECR through Barnstable County.  

Land disturbance: For the Phase 2 OECR within Barnstable County, the potential landfall site at 
Dowses Beach would temporarily disrupt the paved beach parking area, while the potential landfall site at 
the end of Wianno Avenue would disrupt a road stub that may also be used for parking. Onshore 
installation and construction of the OECR would temporarily disturb neighboring land uses and reduce 
beach or waterfront parking and activities. The applicant’s planned use of the West Barnstable Substation 
for interconnection would limit the need for additional land disturbance for substation construction; 
however, an expanded or additional substation site in Barnstable County may be needed. Overall, 
construction of Phase 2’s Barnstable County landfall site and OECR would have localized, short-term, 
and minor impacts on land use and coastal infrastructure due to construction-related land disturbance.  
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Construction of the SCV would have short-term land disturbance impacts in Bristol County similar to 
those described for the Phase 1 and Phase 2 OECR in Barnstable County. Potential impacts would depend 
upon the landfall site, cable route, and substation locations. If the SCV is selected, a detailed impacts 
analysis would be provided in a subsequent filing.  

During operations, the land disturbance impacts of the Phase 2 OECR within Barnstable County and 
Bristol County (if the SCV is selected) would be similar to those of Phase 1, with negligible impacts on 
land use and coastal infrastructure.  

During decommissioning, removal of onshore cables would be accomplished without land disturbance or 
excavation. 

Presence of structures: The Phase 2 WTGs (up to 88 WTGs) would be further from the coastline than 
Phase 1 WTGs. Phase 2 would have a long-term, continuous, and negligible impact on land use and 
coastal infrastructure in the geographic analysis area due to views of WTGs and the potential impacts on 
property use and value.  

The Phase 2 OECR within Barnstable County would follow roads and transmission line ROWs and would 
not displace or change any existing land uses, resulting in negligible impacts on land use and coastal 
infrastructure. If a new substation is required within Barnstable County for Phase 2, the new substation 
could result in a negligible to moderate impact on neighboring land uses, depending on the location and 
design of the substation.  

Upon completion of decommissioning, the impacts on land use and coastal infrastructure resulting from 
the Phase 2 WTGs would be reversed. Onshore substations may be removed or continue in use as part of 
the regional electrical infrastructure. 

The SCV onshore cable route would follow roads and transmission line ROWs and require a new 
substation, with impacts on land use within Bristol County dependent upon substation location and 
screening. If the SCV is selected, a detailed impacts analysis would be provided in a subsequent filing. 

Cumulative Impacts 

The cumulative impacts of Alternative B considered the impacts of the proposed Project in combination 
with other ongoing and planned wind activities. Ongoing and planned non-offshore wind activities 
described in Table G.1-20 would contribute to impact on land use and coastal infrastructure through the 
primary IPFs of land disturbance and the presence of structures. It is unlikely that onshore cables or 
substations from other offshore wind projects would be located close enough and constructed during the 
same time period to generate an overlapping land disturbance impact.  

If any such overlaps occur, the cumulative impacts on land use and coastal infrastructure would be minor, 
due to occasional disturbance along onshore cable routes and at substation sites. None of these cumulative 
impacts would affect overall land use patterns. 

Conclusions  

Impacts of Alternative B. Alternative B would have minor impacts and minor beneficial impacts on 
land use and coastal infrastructure within the geographic analysis area based on all IPFs. The impacts of 
Alternative B would not alter the overall character of land use and coastal infrastructure in the geographic 
analysis area. The most impactful IPFs would likely include land disturbance during cable installation, 
which could cause temporary traffic delays and public beach disturbance lasting a few days to weeks, and 
the utilization of ports, which would lead to a beneficial impact. IPFs would range from negligible to 
moderate (depending on the location of the Phase 2 substation site) and minor beneficial. This would 
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include minor beneficial impacts resulting from port utilization; minor impacts resulting from land 
disturbance, noise, and traffic disruption during cable and substation installation; minor impacts resulting 
from the presence of the new substation; minor impacts resulting from traffic and noise in the vicinity of 
ports supporting construction; and negligible to minor impacts resulting from accidental releases. Phase 
2 would have similar impacts, with a range of minor to moderate impacts resulting from land 
disturbance during construction. The SCV would require additional substations, with impacts that would 
depend on the location and design of these facilities.  

Cumulative Impacts of Alternative B. The cumulative impacts on land use and coastal infrastructure in 
the geographic analysis area would be minor and minor beneficial. As with Alternative B alone, these 
cumulative impacts would not alter the overall character of land use and coastal infrastructure in the 
geographic analysis area. Cumulative impacts on land use and coastal infrastructure would be additive 
only if land disturbance associated with one or more other offshore wind project occurs in close spatial 
and temporal proximity. Individual IPFs would range from negligible to moderate adverse impacts and 
negligible to minor beneficial impacts. This includes the minor beneficial impacts of port utilization and 
minor adverse impacts of land disturbance, traffic, noise, and the presence of new substations. Phases 1 
and 2 would contribute to the overall impact rating primarily through port-related traffic and noise and the 
onshore OECR and substation installation and operation, as well as beneficial impacts due to the use of 
port facilities designated for offshore wind activity. 

Impacts of Alternative C – Habitat Impact Minimization Alternative on Land Use and Coastal 
Infrastructure 

Alternatives C-1 and C-2 would not alter the impacts of Phase 1 or Phase 2 on land use and coastal 
infrastructure. The WTG and offshore cable routing alterations for Alternative B would not change the 
discussion and conclusions above regarding the IPFs relevant to land use and coastal infrastructure. 
Therefore, the impacts of Alternatives C-1 and C-2 would be the same as those of Alternative B. 
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