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1. Introduction

Pursuant to Section 7(a)(2) of the Endangered Species Act (ESA) of 1973, the Bureau of Ocean Energy 
Management (BOEM) requests informal consultation with the U.S. Fish and Wildlife Service (USFWS) 
regarding the species that may be affected by the approval of a construction and operations plan (COP) 
for the New England Wind Project (Proposed Action or Project) within the Rhode Island and 
Massachusetts Lease Areas (RI/MA Lease Areas) on the Outer Continental Shelf (OCS) (Figure 1-1).  

This biological assessment (BA) has been prepared pursuant to the ESA to evaluate potential impacts of 
the Proposed Action on ESA-listed species. This BA provides a comprehensive description of the 
Proposed Action, defines the Action Area, describes those species potentially affected by the Proposed 
Action, and provides an analysis and determination of how the Proposed Action may affect listed species 
and/or their habitats. The activities BOEM is considering include approving the COP for the construction 
and installation (construction), operations and maintenance (operations), and conceptual 
decommissioning (decommissioning) of the proposed offshore wind energy facility with a maximum 
nameplate capacity of up to 2,600 megawatts (MW), as well as associated submarine and upland cables 
connecting the wind facility to the proposed substations located in Barnstable and/or Bristol County, 
Massachusetts. Onshore support facilities would be located at existing waterfront industrial or 
commercial sites within Massachusetts. This document assesses impacts on endangered and threatened 
species listed under the ESA that are under the oversight of the USFWS from the construction, 
operations, and decommissioning of a project located within all of BOEM’s Renewable Energy Lease 
Area OCS-A 0534 and potentially a portion of Lease Area OCS-A 0501,1 hereafter referenced as the 
Southern Wind Development Area (SWDA). 

The lease between Park City Wind, LLC (applicant) and BOEM (Lease OCS-A 0534) has an operations 
term of 33 years that commences on the date of COP approval; see also Code of Federal Regulations, 
Title 30, Section 585.235(a)(3) (30 CFR § 585.235(a)(3)). The operations term includes the construction, 
operations, and decommissioning stages of the Proposed Action. 

1 The developer of the Vineyard Wind 1 Project (Vineyard Wind 1, LLC) will assign spare or extra positions in the southwestern 
portion of OCS-A 0501 to Park City Wind for the New England Wind Project if those positions are not developed as part of the 
Vineyard Wind 1 Project. 
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Figure 1-1: Proposed Action Area Relative to Rhode Island and Massachusetts Lease Areas 
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1.1 Background 

BOEM’s evaluation of the Atlantic coast for offshore wind development began in 2009 with public 
stakeholder outreach and desktop screening analysis. As part of this effort, BOEM began an initiative to 
identify areas compatible with offshore wind energy on a state-by-state basis. After these initial efforts, 
BOEM conducted the following activities related to the planning and leasing on the OCS offshore 
Massachusetts: 

• In December 2010, BOEM published a Request for Interest in the Federal Register to determine
commercial interest in wind energy development offshore Massachusetts (75 Fed. Reg. 82055
[December 29, 2010]). BOEM invited the public to comment and provide information on
environmental issues and data for consideration in the Request for Interest area and solicit interest in
offshore wind energy development. Responding to requests received from the public and the
Commonwealth of Massachusetts, BOEM re-opened the comment period in March 2011. In total,
BOEM received 11 indications of interest from 10 companies interested in obtaining a commercial
lease. BOEM also received 260 public comments; in response to those comments and after taking into
consideration navigation and commercial fisheries concerns, BOEM modified the planning area by
making it 40 percent smaller than the original area.

• In February 2012, BOEM published a Call for Information and Nominations in the Fed. Reg. to
identify lease block locations in which there was industry interest to seek commercial leases for
developing wind energy projects (77 Fed. Reg. 5821 [February 6, 2012]). In the same month, BOEM
published a Notice of Intent to prepare an environmental assessment for commercial wind leasing and
site assessment activities offshore Massachusetts. The comment period for the Call for Information
and Nominations yielded 32 comments and 10 nominations of interest. The comments prompted
BOEM to exclude additional areas within the Massachusetts federal lease areas, including an area of
high sea duck concentration, as well as an area of high-value fisheries. As a result of the
environmental assessment process, BOEM issued a “Finding of No Significant Impact,” which
concluded that reasonably foreseeable environmental impacts associated with the commercial wind
lease issuance and related activities would not significantly affect the environment.

• In June 2014, the U.S. Secretary of Interior and BOEM’s Acting Director joined the Massachusetts
Governor to announce that more than 742,000 acres offshore of Massachusetts in federal waters
would be available for commercial wind energy leasing. This area is referred to as the MA WEA.

• In January 2015, BOEM held a competitive lease sale for the lease areas within BOEM’s MA WEA.
Vineyard Wind LLC (Vineyard Wind) won Lease Area OCS-A 0501 in the auction (Figure 1-1). This
lease area is 166,886 acres.

• On June 28, 2021, BOEM approved the assignment of 65,296 acres of Lease Area OCS-A 0501 to
Vineyard Wind 1, LLC. The assigned lease continues to be designated Lease Area OCS-A 0501. The
remaining 101,590 acres, which are designated Lease Area OCS-A 0534 and where the majority of
the Proposed Action would be developed, were assigned to the applicant (Draft Environmental
Impact Statement [EIS]) Figure 1.1-1 [BOEM 2022]).2 A small portion of Lease Area OCS-A 0501
not used for development of the Vineyard Wind 1 Project may be developed as part of the New
England Wind Project. The applicant has the exclusive right to submit a COP for activities within
Lease Area OCS-A 0534.

2 Except for the description of leased area, which now reflects the two different lease areas, the terms, conditions and stipulations 
of the two leases, including the lease effective date of April 1, 2015, remain the same. 
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The applicant submitted its Draft COP for the Proposed Action to BOEM for review in July 2020. The 
applicant resubmitted a Revised Draft COP (COP addendum) in December 2021. The Draft COP and the 
COP addendum is available for viewing at BOEM’s Project-specific website.3 Additional details 
regarding the Proposed Action are included in the Draft EIS Chapter 2, Proposed Action and Alternatives 
(BOEM 2022). 

1.2 Consultation History 

This informal consultation for the Proposed Action builds on BOEM’s experience with similar but 
larger -scale offshore wind development projects on the Atlantic coast.  

On March 24, 2011, BOEM requested informal ESA Section 7 consultation with the USFWS for lease 
issuance and site assessment activities off New Jersey, Delaware, Maryland, and Virginia. On June 20, 
2011, the USFWS concurred with BOEM’s determinations that the risk to the Roseate Tern (Sterna 
dougallii), Piping Plover (Charadrius melodus), Bermuda Petrel (Pterodroma cahow), and Rufa Red 
Knot (Calidris canutus rufa) regarding lease issuance, associated site characterization (survey work), and 
site assessment activities (construction, operations, and decommission of buoys and meteorological 
towers) was “small and insignificant” and, therefore, not likely to adversely affect the three ESA-listed 
species and one candidate species. 

On October 19, 2012, BOEM requested informal ESA Section 7 consultation with the USFWS for lease 
issuance and site assessment activities off Rhode Island and Massachusetts. On November 1, 2012, the 
USFWS concurred with BOEM’s determination that the Proposed Action is not likely to adversely 
affect the endangered Roseate Tern, threatened Piping Plover, and the candidate Rufa Red Knot. To 
evaluate collision risk, the USFWS recommended the placement of visibility sensors on the 
meteorological towers to collect data on the occurrence, frequency, and duration of poor visibility 
conditions. To date, no meteorological towers are on the OCS. 

On February 12, 2014, BOEM requested informal ESA Section 7 consultation with the USFWS for lease 
issuance and site assessment activities offshore North Carolina, South Carolina, and Georgia. On 
March 17, 2014, the USFWS concurred with BOEM's determination that commercial wind lease issuance 
and site assessment activities would not likely adversely affect the Bermuda Petrel, Kirtland's Warbler 
(Setophaga kirtlandii), Roseate Tern, Piping Plover, and Rufa Red Knot. 

BOEM was also involved in consultation with the USFWS regarding the construction, operations, and 
decommissioning of offshore wind turbines for the Cape Wind Energy Project in federal waters of 
Nantucket Sound, Massachusetts. The USFWS biological opinion concluded that the proposed Cape 
Wind Energy Project was not likely to jeopardize the continued existence of the Piping Plover and 
Roseate Tern and that, in all cases except collisions, the impacts were insignificant or discountable and 
would not result in take (mortality) of Roseate Terns and Piping Plovers (USFWS 2008). 

In addition, BOEM was a cooperating agency with the U.S. Army Corps of Engineers, which informally 
consulted with the USFWS on the Deepwater Wind Block Island Wind Facility (BIWF) and Block Island 
Transmission System (BITS). The BIWF is comprised of five, 6 MW wind turbines within 3 miles of 
Block Island, Rhode Island. On July 31, 2013, the USFWS concurred that the proposed BITS and BIWF 
were not likely to adversely affect the American burying beetle (Nicrophorus americanus), Roseate 
Tern, Piping Plover, or Rufa Red Knot “due to insignificant (should never reach the scale where take 
occurs) and discountable (extremely unlikely to occur) effects.” 

 
3 The Draft COP can be reviewed at https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-
vineyard-wind-south. 
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Starting in 2018, BOEM conducted an information consultation with USFWS for Vineyard Wind 1 
Offshore Wind Energy Project comprised of up to 100 turbines. On July 8, USFWS sent a draft letter 
concurring with BOEM’s determination that this activity may affect, but is not likely to adversely affect, 
Roseate Terns, Piping Plovers, and/or Red Knots. On September 2, 2020, USFWS found the onshore 
activity of clearing forest for the substation consistent with activities analyzed in the Service’s January 5, 
2016 Programmatic Biological Opinion for Northern long-eared bat (Consultation Code: 05E1NE00-
2019-TA-1790). On September 3, 2020, BOEM sent an updated BA to USFWS for concurrence. The 
USFWS provided an ESA concurrence letter to BOEM dated October 16, 2020, for the Vineyard Wind 1 
Offshore Wind Energy Project. 

For the South Fork Wind Farm, BOEM provided a draft BA to the USFWS via email correspondence on 
January 8, 2021, for review and/or concurrence. In this document, BOEM indicated that the activity may 
affect, but is not likely to adversely affect, Roseate Terns, Piping Plovers, Rufa Red Knots, Northern 
long-eared bats (Myotis septentrionalis), and seabeach amaranth (Amaranthus pumilus). On February 1, 
2021, BOEM provided supplemental information regarding the Montauk Operations and Maintenance 
Facility and Horizontal Directional Drilling, although the original effect determinations were not changed. 
The USFWS provided an ESA concurrence letter to BOEM dated March 4, 2021, for the South Fork 
Wind Farm Project. 

On November 30, 2021, in preparation for the Draft EIS for the Proposed Action and this BA, BOEM 
used USFWS’s Information for Planning and Consultation (IPaC) system to determine if any ESA-listed, 
proposed, or candidate species may be present in the proposed Action Area (Appendix A, U.S. Fish and 
Wildlife Service Information for Planning and Consultation Report). While the report states “there are no 
endangered species in this location…[and] there are no critical habitats in this location” for the Action 
Area associated with the SWDA, the Draft EIS considered the possibility that ESA species may pass over 
the SWDA during migration (BOEM 2022). The IPaC reports identify eight ESA-listed species with 
potential to occur in the Action Area: northern long-eared bat (Myotis septentrionalis), Piping Plover, 
Rufa Red Knot, Roseate Tern, Plymouth red-bellied turtle (Pseudemys rubriventris bangsi) monarch 
butterfly (Danaus plexippus), American chaffseed (Schwalbea americana), and sandplain gerardia 
(Agalinus acuta) (Appendix B, Species Conclusions Table).  

This BA assesses all aspects of the Proposed Action, including construction, operations, and 
decommissioning on USFWS-listed species. BOEM is requesting concurrence (within 30 days) on 
BOEM’s conclusions that the impacts of the proposed activities are expected to be discountable and 
insignificant, and, thus, not likely to adversely affect Piping Plover, Rufa Red Knot, Roseate Terns, and 
northern long-eared bats, and no critical habitat designated for these species would be affected by the 
proposed activities. Further, the impacts, if any of the proposed activities are expected to be discountable 
and insignificant, and, thus, not likely to adversely affect American chaffseed and sandplain gerardia, 
and no critical habitat has been designated for these species. Should proposed activates occur in Bristol 
County, as described in Section 2.2, BOEM will re-initiate consultation regarding the Plymouth 
red-bellied turtle, though impacts, if any, would be expected to be insignificant and discountable. 
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2. Description of the Proposed Action 

The Proposed Action would include the construction, operations, and decommissioning of an up to 
2,600 MW wind energy facility and associated export cables on the OCS offshore from Massachusetts 
(Figure 1-1). The Proposed Action would include construction of both offshore and onshore facilities. 
The Proposed Action is being developed and permitted using the Project design envelope concept, 
allowing flexibility in Project elements while ensuring a timely and thorough environmental review. COP 
Volume I, Section 3.0 (Epsilon 2022) provides further discussion of construction methods and schedule, 
which this document summarizes below. The Proposed Action would be developed in two phases 
(Figures 2-1 and 2-2).  

2.1 Offshore Facilities 

Proposed offshore Project elements include wind turbine generators (WTG) and their foundations, 
electrical service platforms (ESP) and their foundations, scour protection for all foundations, inter-array 
cables that connect the WTGs to the ESPs, the inter-link cable that connects the ESPs, and the export 
cable to the landfall location. The proposed offshore Project elements are located within federal waters 
with the exception of a portion of the export cable located within state waters. The COP (Volume I; 
Epsilon 2022) describes construction methods in detail.  

2.1.1 Wind Turbine Generators 

The applicant would erect up to 130 WTGs and ESPs within the SWDA (Figures 2-1 and 2-2). Based on 
the Project design envelope, the applicant would mount WTGs on monopile or jacket foundations for 
Phase 1 and monopile, jacket, or bottom-frame foundations for Phase 2. A monopile is a long steel tube 
driven up to 180 feet into the seabed. A jacket foundation is a latticed steel frame with three or four 
supporting pin piles driven up to 279 feet into the seabed. Monopiles for Phase 2 would be similar to 
those described in Phase 1. Phase 2 jacket foundations could be installed either with pin piles (as 
described for Phase 1) or suction buckets. If suction buckets are used, there would be three buckets to 
penetrate the seafloor bottom up to 49 feet. A bottom-frame foundation has a triangular space-frame type 
structure secured to the seafloor, which could use either pin piles or suction buckets. If pin piles are used, 
there would be three piles driven up to 279 feet into the seabed and suction buckets to penetrate up to 
49 feet into the seabed. Additional schematic drawings and photos of proposed foundation types are 
included in the COP (Volume I, Section 4.2.1.1; Epsilon 2022).  

Tables 2-1 2-2 summarize the range of pertinent WTG characteristics provided in the Project design 
envelope. See COP Volume 1, Section 3.2.1.1 and 4.2.1.1 (Epsilon 2022) for detailed WTG descriptions 
for Phase 1 and Phase 2, respectively. The COP (Volume I, Sections 3.3.1.4 and 4.3.1.4; Epsilon 2022) 
provides a complete discussion of the proposed WTG construction approach for Phase 1 and Phase 2, 
respectively. Each WTG would contain approximately 17,413 gallons of oils, lubricants, coolant, and 
diesel fuel. 

The total number of WTGs installed would be based on achieving the total Project output based on 
existing and future Power Purchase Agreements. For this analysis, the maximum-case scenario assumes 
all available positions would be used to house WTGs and/or ESPs.  
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Figure 2-1: Proposed Phase 1 Offshore Project Elements 
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Figure 2-2: Proposed Phase 2 Offshore Project Elements  
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Table 2-1: Proposed Action Wind Turbine Generator Specifications with Maximum-Case Scenario 

WTGs Minimum Maximum 
Number of turbine positions NA 130 
Total height to blade tip (feet)a NA 1,171 
Height to top of nacelle (feet)a NA 725 
Rotor diameter (feet) NA 935  
Blade tip clearance above water (feet)a 89 NA 
Source: COP Volume I; Epsilon 2022 

NA = not applicable; WTG = wind turbine generator 
a Elevations provided are relative to mean lower low water, defined as the average of all the lower low water heights of each tidal day observed 
over the National Tidal Datum Epoch. 

Table 2-2: Proposed Action Wind Turbine Generator Foundation Specifications with Maximum-Case 
Scenario 

Foundation Type Monopile Jacket Bottom Frame 
Number of piles per foundation 1 4 3 
Maximum area of scour protection at each foundation (square feet) 52,272 69,696 104,544 
 
The WTGs would include a nighttime obstruction lighting system that complies with Federal Aviation 
Administration (FAA) lighting standards (FAA 2018). The proposed lighting system could consist of two 
synchronized FAA L-864 aviation red flashing obstruction lights placed on the nacelle of each WTG. If 
the overall tip height exceeds 699 feet, at least three additional low-intensity L-810 flashing red lights 
would be placed on the tower approximately halfway between the nacelle and sea level. The applicant is 
proposing 30 flashes per minute for air navigation lighting. To reduce the potential impacts on nocturnal 
migrant bird species, the applicant is proposing to use an aircraft detection lighting system (ADLS) that 
would automatically activate lights when aircraft approach, which would require FAA and/or BOEM 
approval. This would dramatically reduce the amount of time the obstruction lights are on. An analysis of 
nighttime flight activity in the SWDA found using ADLS would result in total obstruction lighting for 
12 minutes and 2 seconds (COP Volume III, Appendix K; Epsilon 2022). Table 2-3 illustrates the 
modeled amount of time that the system would be activated each month. 

Table 2-3: Modeled Duration of Aircraft Detection Lighting System Activation Each Month  

Month Duration (minutes:seconds) 
January 00:00 
February 00:24 
March 00:00 
April 00:23 
May 00:00 
June 01:02 
July 01:07 
August 03:13 
September 01:37 
October 01:13 
November 01:05 
December 01:58 
Source: COP Volume III-K; Epsilon 2022 

2.1.2 Electrical Service Platforms  

The applicant would construct up to five ESPs (up to two in Phase 1 and up to three in Phase 2) in the 
SWDA, each installed on a monopile or jacket foundation. The ESPs serve as the interconnection point 
between the WTGs and the export cable. The proposed ESPs would include step-up transformers and 
other electrical equipment needed to connect the inter-array cables to export cables. An inter-array cable 
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that would be buried below the seabed and then connected to the ESPs would connect multiple WTGs. 
The ESPs would be up to 230 feet above the ocean surface relative to mean lower low water, with a 
maximum topside dimension of 328 x 197 x 125 feet. Table 2-4 summarizes the range of pertinent ESP 
foundation characteristics provided in the Project design envelope. 

Table 2-4: Proposed Action Electrical Service Platform Foundation Specifications with Maximum-Case 
Scenario 

Foundation Type Monopile Jacket 
Number of piles per foundation 1 12 
Maximum area of scour protection at each foundation (square feet) 52,272 230,868 
 
An inter-link cable would be required to connect multiple ESPs within each phase together. Each ESP 
would contain up to 295,586 gallons of oils, lubricants, coolants, and diesel fuel. COP Sections 3.3.4.4 
and 4.3.4.4 provide additional details related to chemicals and their anticipated volumes for Phases 1 and 
2, respectively (COP Volume I; Epsilon 2022). Detailed specifications of the ESPs are provided in the 
COP Volume 1, Section 3.2.1.35 and 4.2.1.3 for Phases 1 and 2, respectively (Epsilon 2022). The COP 
(Volume I, Sections 3.3.1.5 and 4.3.1.5; Epsilon 2022) provides a complete discussion of the proposed 
ESP construction approach for Phases 1 and 2, respectively. 

2.1.3 Scour Protection  

The applicant would place scour protection around all foundations, which would consist of rock and stone 
ranging from 4 to 12 inches. The scour protection would be up to 9 feet in height and would serve to 
stabilize the seabed near the foundations, as well as the foundations themselves. See COP Volume I, 
Sections 3.2.1.4 and 4.2.1.4 (Epsilon 2022) for detailed specifications of proposed scour protection for 
Phase 1 and Phase 2, respectively. The COP (Volume I, Sections 3.3.1.2 and 4.3.1.2; Epsilon 2022) 
provides a complete discussion of the proposed scour protection construction approach for Phase 1 and 
Phase 2, respectively. 

2.1.4 Offshore Cables  

The applicant is proposing to install up to five offshore export cables in the offshore export cable corridor 
(OECC) and would connect the proposed wind facility to the onshore electrical grid at two locations. The 
applicant has proposed several installation methods for the inter-array, inter-link, and offshore export 
cables. The applicant would bury the cables using a jet plow, mechanical plow, and/or mechanical 
trenching. Prior to installation of the cables, a pre-lay grapnel run would be performed in all instances to 
locate and clear obstructions such as abandoned fishing gear and other marine debris. Dredging may be 
required in some locations to achieve proper burial depth, such as in areas where sand waves are present. 
The applicant may remove the upper layers of sand waves via mechanical or hydraulic means to achieve 
the proper burial depth below the stable sea bottom. Following the pre-grapnel run and any required 
dredging, the applicant would accomplish offshore cable laying primarily via simultaneous lay and burial 
using jet plowing. The applicant would install the inter-array cables using a pre-lay and jet plow 
embedment approach but could use other installation methods in certain areas depending on bottom 
conditions, water depth, and/or contractor preferences to ensure proper burial depth. Impacts from cable 
installation would include up to a 3.3-foot-wide cable installation trench and up to a 6.6-foot-wide 
temporary disturbance zone from the skids or tracks of the cable installation equipment, which would 
slide over the surface of the seafloor. The skids or tracks have the potential to disturb benthic habitat; 
however, the skids or tracks are not expected to dig into the seabed. COP Volume I (Epsilon 2022) 
describes installation methodologies in detail. Vessel types proposed for the cable installation could be 
vessels capable of dynamic positioning, anchored vessels, self-propelled vessels, and/or barges. 
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The applicant would install conduits to protect cables at the approach to each WTG and ESP foundation. 
In the event that cables cannot achieve proper burial depths or where the proposed offshore export cables 
cross existing infrastructure, the following protection methods could be used: rock placement, concrete 
mattresses, half-shell pipes4, or similar product made from composite materials or cast iron with corrosion 
protection. The applicant estimates that up to 85 acres of seafloor would be affected by hard cable 
protection.  

Consistent with the COP’s description of the Proposed Action, this BA analyzes a single Phase 1 OECC 
and considers two potential Phase 1 landfall sites: Covell’s Beach and Craigville Beach in Barnstable, 
Massachusetts (Figure 2-2). The COP (Volume I, Sections 3.2.1.5 and 3.2.1.6; Epsilon 2022) provides 
detailed specifications of Phase 1 offshore export cables and inter-array cables, respectively. This BA also 
analyzes a primary Phase 2 OECC that would be the same as Phase 1, with a variant through the western 
portion of the Muskeget Channel and considers two potential landfall sites at Dowses Beach and Wianno 
Avenue in Barnstable, Massachusetts (Figure 2-3). Additionally, if technical, logistical, grid 
interconnection, or other unforeseen issues prevent all Phase 2 export cables from interconnecting at 
Eversource’s West Barnstable Substation, the applicant would develop and use the South Coast Variant 
(SCV) in place of or in addition to the currently proposed Phase 2 OECC (Figure 2-3). Because the SCV 
is a contingency, the applicant had not provided information on grid interconnection routes, onshore cable 
routes, landfall locations, and nearshore cable routes necessary to prepare a sufficient analysis of the SCV 
at the time of this BA’s publication. Therefore, the SCV analysis includes available information about 
areas more than 3 nautical miles (3.4 miles) from shore but reflects some uncertainty. If the applicant 
determines that the SCV is necessary, the applicant would be required to file a COP revision per 30 CFR 
§ 585.634, describing the need for the SCV and providing the information necessary to complete a 
sufficient analysis. In response, BOEM would complete additional environmental analysis and re-initiate 
consultation for the proposed Project. 

2.2 Onshore Facilities 

Onshore elements for Phase 1 include the Town of Barnstable landfall site, the onshore export cables 
from the landfall site to the onshore substation, the onshore substation site, and the connection from the 
proposed substation site to the existing bulk power grid (Figure 2-4). The applicant intends to 
interconnect the entire Phase 2 electrical output to the electrical grid at the West Barnstable Substation, 
the same location as Phase 1. This intent notwithstanding, Phase 2 could require up to two onshore 
transmission systems, including the proposed system in the Town of Barnstable and a second system 
(associated with the SCV) in Bristol County, Massachusetts. Because the applicant has not provided 
information on grid interconnection routes, onshore cable routes, landfall locations, and nearshore 
cable routes for the SCV, this BA evaluates only the proposed Phase 2 onshore facilities in the Town 
of Barnstable, including two potential landfall sites, one onshore export cable route (OECR), and one 
onshore substation site (West Barnstable Substation). Figure 2-4 shows the location of the 
Phase 1 onshore transmission system, while Figure 2-5 shows the Phase 2 components. 

 
4 A half-shell pipe is a protective shell that fits around the cable. 
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OECC = offshore export cable corridor 

Figure 2-3: Phase 2 Offshore Export Cable Corridor with Variants 
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ROW = right-of-way 

Figure 2-4: Proposed Phase 1 Onshore Elements
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ROW = right-of-way 

Figure 2-5: Proposed Phase 2 Onshore Elements  
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2.2.1 Landfall Site 

The Phase 1 offshore export cables would make landfall within paved parking areas at either the 
Craigville Public Beach Landfall Site or the Covell’s Beach Landfall Site in the Town of Barnstable. The 
Phase 2 offshore export cables would make landfall within paved parking areas at either the Dowses 
Beach Landfall Site or the Wianno Avenue Landfall Site in the Town of Barnstable. The ocean-to-land 
transition at the landfall sites would be made using horizontal directional drilling (HDD) techniques, 
which would avoid or minimize impacts on the beach, intertidal zone, and nearshore areas. Given the 
existing seawall and steep topography at the Wianno Avenue Landfall Site, installation at this site could 
use open trench techniques to achieve the ocean-to-land transition. The COP provides a detailed 
description of the proposed landfall sites (Volume I, Section 3.2.1; Epsilon 2022) and a detailed 
discussion of the proposed construction approach at the landfall sites (Volume I, Section 3.3.1.8 and 
4.3.1.8; Epsilon 2022).  

The applicant would construct one or more underground concrete transition vaults, also called splice 
vaults, at the landfall site. These would be accessible after construction via a manhole. Inside the splice 
vaults, the offshore export cables would be connected to the onshore export cables.  

2.2.2 Onshore Export Cable and Substation Site 

From the landfall site to the proposed substation site (at West Barnstable Substation), the Phase 1 OECR 
would be up to 6.5 miles long, depending on the cable landfall site and route variant selected (Figure 2-4), 
while the Phase 2 OECR would be up to 10.6 miles long (Figure 2-5). Onshore export cables for both 
Phase 1 and Phase 2 would be placed in a single concrete duct bank that would primarily be installed via 
open trenching within public roadway layouts (either beneath the road or within 10 feet of the pavement), 
although portions of the duct bank could be within existing utility right-of-way (ROW). The duct bank 
could vary in size along its length, although the typical trench for the duct bank would be 8 feet deep, 
5.5 feet wide at the bottom, and 11 feet wide at the top. Excavated areas for splice vaults, either at the 
landfall site or along the OECR, would measure approximately 20 feet wide by 50 feet long. The top of 
the duct bank would typically have a minimum of 3 feet of cover comprised of properly compacted sand 
topped by pavement. Most of the proposed OECRs would pass through already developed areas, 
primarily paved roads, and existing utility ROWs and would be entirely underground. Duct bank system 
installation would typically occur outside of the summer peak tourist season, where feasible, to minimize 
traffic disruption. All work would be performed in accordance with local, state, and federal safety 
standards, as well as any applicant-specific requirements. The duct bank could vary in size and orientation 
along its length and could be installed either as a flat layout (four conduits wide by two conduits deep) or 
as an upright layout (two conduits wide by four conduits deep).  

The Phase 1 onshore export cables would terminate at the proposed substation site on an approximately 
6.7-acre commercial property at 8 Shootflying Hill Road. If necessary for engineering or other reasons, 
some of the onshore substation equipment currently intended for the 8 Shootflying Hill Road site could 
instead be placed on the 2.8-acre Parcel #214-001 immediately southeast of (and adjoining) the West 
Barnstable Substation. Construction would advance similarly on either site. The applicant has also 
acquired the 1-acre property at 6 Shootflying Hill Road and would construct an access road on this 
property to reach the 8 Shootflying Hill Road onshore substation site. Construction of the onshore 
substation would take approximately 18 to 24 months. 

Ground-disturbing activities during onshore substation construction include excavation and grading. The 
applicant anticipates the entirety of the sites at 6 and 8 Shootflying Hill Road site would need to be 
cleared to accommodate grading and access. Clearance of Parcel #214-001 would also be necessary if the 
parcel is used for the Proposed Action. The applicant would plant a vegetated screening on the western 
and northern boundaries of the onshore substation site; the vegetated screening would provide visual 



New England Wind Project  Biological Assessment 

16 

screening for existing residences. The eastern boundary could be used for part of the perimeter access 
drive, and the abutting land is undeveloped wooded land. The entire site would have a perimeter access 
fence, and the western edge could have sound attenuation walls, if necessary. 

Phase 1 would connect into the ISO New England electric grid (the regional electrical grid) at the West 
Barnstable Substation. The Proposed Action would install cables along a grid interconnection route, 
which would run up to 1.8 miles, depending on the route selected (Figure 2-4). As with the OECR, the 
grid interconnection route would be installed within public roadway layouts (either beneath the road or 
within 10 feet of the pavement) or entirely within existing utility ROWs. The grid interconnection cables 
would be the same type of cable as the onshore export cables and installed in an underground duct bank 
with the same maximum dimensions as those described for the OECR. Modifications and an expansion at 
the West Barnstable Substation would also be required to accommodate Phase 1. ISO New England and 
Eversource would determine the design and schedule of this work, which could include installation of an 
additional transformer and associated electrical transmission equipment (COP Volume I, Section 3.2.2; 
Epsilon 2022). The West Barnstable Substation expansion could occur between the existing substation 
and the Oak Street Substation on the northern part of the same parcel. For Phase 2, modification to the 
West Barnstable Substation or parcels at 6 or 8 Shootflying Hill Road and Parcel #214-001, if necessary, 
would likely be similar to those described for Phase 1 (COP Volume I, Section 4.2.2; Epsilon 2022). 
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3. Covered Species 

Three federally listed birds have the potential to occur within the RI/MA Lease Areas: Roseate Tern, 
Piping Plover, and Rufa Red Knot (Calidris canutus rufa). In addition, the northern long-eared bat is also 
included within this BA, as the species has the potential to occur within the onshore portions of the 
Action Area.  

The Plymouth red-bellied turtle is currently known to occur in at least 26 ponds in Plymouth and Bristol 
counties. As no Project elements would occur in these counites, no impacts on the species would be 
expected, and it is not addressed further in this document.  

The two flowering plant species listed in the IPaC report are not expected to be affected by Project 
activities. American chaffseed was recently found growing on a small patch of land on Cape Cod 
(Annear 2018). No appropriate habitat for this species, which is described as “fire-maintained…savannas 
and pinelands through the coastal plain” (USFWS 1995), occurs in any part of the Action Area. Similarly, 
while sandplain gerardia was listed as potentially occurring within the onshore footprint of the Proposed 
Action, all known extant populations occur on lands that are state or privately managed for the species, 
and these areas are not crossed by the Proposed Action. As such, American chaffseed and sandplain 
gerardia are presumed to be absent from the Action Area and are not addressed further in this document.  

3.1 Roseate Tern 

The Roseate Tern is a small colonial tern, with Atlantic and Caribbean discrete population segments that 
breed from Long Island, New York, north and east to Quebec and Nova Scotia and the eastern and 
western Caribbean Sea, respectively, and winter along the northeastern coast of South America (USFWS 
1998; USFWS 2010). Roseate Terns in the northwestern Atlantic population are listed under the ESA as 
endangered, while terns in the Caribbean population are listed as threatened (USFWS 2010). No critical 
habitat has been designated for this species (52 Fed. Reg. 42064 [November 2, 1987]). The USFWS has 
recently initiated a 5-year review for this species (83 Fed. Reg. 39113–39115 [November 13, 2020] and 
86 Fed. Reg. 32965–32968 [June 23, 2021]). The Roseate Tern is one among 61 species (out of 177 
species on the Atlantic OCS) that ranked high in its relative vulnerability to collision with wind turbines 
(Robinson Willmott et al. 2013). This high ranking is partially driven by the amount of time the species 
spends foraging on the ocean, and if time on the ocean was restricted to migration the population would 
be ranked medium.  

The northwest Atlantic Ocean population of Roseate Tern breeds on small islands or on sand dunes at the 
ends of barrier beaches along the Atlantic coast, occurring in mixed colonies with Common Terns (Sterna 
hirundo). The breeding population of Roseate Terns is currently restricted to a small number of colonies 
located on predator-free islands from Nova Scotia to Long Island, New York, with as many as 87 percent 
breeding within just three colonies on islands off of Massachusetts and New York (BOEM 2012; USFWS 
2010). Since 2010, the number of breeding pairs of Roseate Terns in the United States and Canada has 
increased 50 percent from 3,219 to 4,824 in 2017 (C. Mostello, unpublished data). In April 2017, the Bird 
Island Habitat Restoration Project was completed and given the documented high productivity of Bird 
Island, restoration and enhancement of potentially suitable habitat is likely to have measurable beneficial 
impacts on Roseate Tern populations (USFWS 2008). 

Roseate Tern foraging behavior and ecology in the region is well described in existing literature (USFWS 
1998; Kress and Hall 2004). Roseate Terns dive less than 1.6 feet into the water to forage, primarily on 
the American sand lance (Ammodytes americanus) in shallow, warmer waters near shoals, inlets, and rip 
currents close to shore (e.g., Safina 1990; Heinemann 1992; Rock et al. 2007). Roseate Tern foraging 
flights are slow and range from 9.8 to 39.3 feet above the ocean surface. During the breeding season, most 
terns from colonies on Great Gull Island and Buzzards Bay forage relatively close to their colonies, but 
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some travel along the coast to other nearshore foraging sites (Loring 2016; Loring et al. 2019; 
Figure 3-1). In sharp contrast to Common Terns, Roseate Terns are dietary specialists and exhibit strong 
fidelity to foraging sites and avoidance of clusters of other feeding tern species (Goyert 2015).  

The American sand lance is the primary forage fish for Roseate Terns and is a small to medium size 
(1.9 to 6.6 inches), chiefly found in waters shallow (less than 6.5 feet) coastal waters and estuaries and not 
found offshore (Collette and Klein-MacPhee 2002). The average size of American sand lance delivered 
by Roseate Terns to chicks is 2.3 inches (Safina et al. 1990). This is in contrast to the offshore sand lance 
(A. dubius), which is larger (3.0 to 9.9 inches) and found offshore, particularly in Nantucket Shoals and 
over the shallows of Georges and Browns Banks and stays on the bottom during the day (Collette and 
Klein-MacPhee 2002). Humpback whales consume northern sand lance and will flush the northern sand 
lance from the bottom (Hain et al. 1995). However, humpback whales are relatively rare in the Action 
Area in spring, summer, and fall, (Kraus et al. 2016). Based on this information and the behavioral and 
foraging ecology of the Roseate Tern, while the northern sand lance may be present in the offshore 
portion of the Action Area, the offshore Action Area does not provide potentially suitable foraging habitat 
for Roseate Terns because the northern sand lance is generally not available.  

Despite intensive surveys in the region over the years and across seasons for marine birds (Figure 3-2), no 
Roseate Terns were detected in the lease area or in the proposed offshore Action Area (USFWS 2018; 
Figure 3-3). Modeling efforts based on those survey data predict that Roseate Terns are virtually absent 
from the offshore Action Area (Figure 3-4). This prediction is based on a statistical model that used 
354 Roseate Tern sightings from many scientific surveys throughout the Atlantic OCS during the spring, 
summer, and fall months (Winship et al. 2018). The modeling effort only used Roseate Terns (i.e., terns 
that were not be identified as Roseate Terns were excluded from the analysis) and are based on the 
relationship between Roseate Terns and surface chlorophyll a, distance from shore, turbidity, and other 
factors (Winship et al. 2018). Goyert (2014) found a similar distribution pattern in a separate modeling 
effort that related a small subset of the Roseate Tern count data used by Winship et al. (2018) to the 
amount of forage fish in spring. Therefore, the predicted distribution of Roseate Terns (Figure 3-4) almost 
mirrors the estimated spring and fall distribution of sand lance around Nantucket Sound (Figure 3-5). 

Great care is needed in making conclusions from analyses based on data that are pooled across species. 
Speculation that Roseate Terns occur and forage further offshore appears to be rooted in a series of 
misinterpretations of analyses that pooled data across species. For example, pooling spatial count data of 
Common Terns, Roseate Terns, and unidentified terns into a single group could lead to an inaccurate 
conclusion that the distribution of Roseate Terns is the same as Common Terns. Such a conclusion is 
false, as the inference is restricted to the group of species as a whole. Similarly, pooling American and 
northern sand lance data could lead to a false hypothesis that Roseate Terns forage further offshore than 
they do. The reasoning behind these speculations is faulty, and they do not represent the best available 
scientific information on this species.  

There has also been some speculation that Roseate Terns may occur in the SWDA during early spring 
(April and May) or during post-breeding period (August through September) while they are staging. For 
example, Roseate Terns observed during casual surveys from ferries in Nantucket Sound in early spring 
has led to speculation that Roseate Terns may be further offshore near the offshore Action Area from 
April to May. However, no Roseate Terns were observed in the lease area during at least five scientific 
surveys in April and May (Figure 3-2) or during four weekly surveys by boat conducted in April through 
May 2018 (COP Appendix III-C; Epsilon 2022). A total of two Roseate Terns were observed within the 
SWDA in May 2021 but were not observed during the course of any additional spring, summer, or fall 
surveys in the SWDA. Roseate Terns were observed nearshore outside of the lease area in the same areas 
predicted by the spring relative distribution and density model (Figure 3-4). Likewise, it was assumed that 
Roseate Terns would go further offshore during the post-breeding period perhaps to forage near the 
offshore Action Area (despite the lack of foraging habitat). However, the surveys conducted by Veit and 
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Perkins (2014) from late August to mid-September in waters south of Tuckernuck and Muskeget Island 
show Roseate Terns forage within 10 miles of the beach (Figure 3-6) and in the same areas predicted by 
the summer relative distribution and density models (Figure 3-4). The survey results from both efforts 
validate the predicted distribution and density modeling results because neither dataset was used 
(Winship et al. 2018). 

A recent telemetry study found that terns flew offshore when visibility was greater than 3.1 miles and 
departed the study area at low altitudes (Figure 3-7). Roseate Terns typically flew approximately 36 to 
65 feet above the water in the wind energy areas and flew below the rotor swept zone (RSZ) near the 
turbines in the Block Island Wind Farm (Loring et al. 2019). Given that Roseate Terns migrate mainly 
offshore during spring and fall (Nisbet et al. 2014), it is possible that some birds pass through the SWDA 
during migration. However, none of the 145 Roseate Terns that were fitted with radio transmitters were 
tracked flying over the SWDA during breeding and nonbreeding dispersal periods by the network of 
tracking stations (Loring et al. 2019; Figure 3-1). It is possible that the Roseate Terns did not pass through 
the lease area as they headed south (similar to Common Terns [Loring et al. 2019]). It is also possible that 
the Roseate Terns were flying so low that they evaded detection. If the terns decided to fly higher, the 
stations would be able to detect and track them because the same stations were also tracking the relatively 
high-flying Rufa Red Knots and Piping Plovers (Loring et al. 2018, 2019). Given that Roseate Terns were 
flying low as they departed the region (Loring et al. 2019), it is most likely Roseate Terns continued to fly 
low as they headed further out to sea even if they flew through the lease area.  

Terns travel at approximately 28 miles per hour, so given that terns start their southward migration during 
good weather conditions, it is unlikely that they would encounter inclement conditions by the time they 
reached the lease area at that speed. However, in the unlikely event that the weather would suddenly 
change for the worse, terns could continue to fly low or ride out inclement weather by floating on the 
water until conditions improved.  

Based on the behavioral and foraging ecology of the species, the radio telemetry data, and the survey data, 
very little, if any, Roseate Tern activity is expected within marine waters in and around the SWDA. 
Should individuals pass through the area, they would be expected to be flying below the RSZ relatively 
close to the ocean surface during good weather conditions.  
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Source: Loring et al. 2019 

BOEM = Bureau of Ocean Energy Management; DE = Delaware; MA = Massachusetts; MD = Maryland; NC = North Carolina; NJ = New Jersey; NY = New York; PSN = 
Proposed Sale Notice; RI = Rhode Island; VA = Virginia 

Figure 3-1: Track Densities (10-minute tracks/1 square kilometer) of Roseate Terns (n=90) from the Colony on Great Gull Island during 
the Breeding and Post-Breeding Periods in 2015 to 2017 (pooled) (left); Roseate Terns (n=60) from Colonies in Buzzards Bay during the 

Breeding and Post-Breeding Periods in 2016 and 2017 (pooled) (right)  



New England Wind Project  Biological Assessment 

21 

 
Figure 3-2: Avian Surveys Intersecting the Southern Wind Development Area 
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Figure 3-3: Roseate Tern Observations from the Northwest Atlantic Seabird Catalog and New 

England Wind Boat Surveys
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Source: Winship et al. 2018; Curtice et al. 2018 

Figure 3-4: Predicted Relative Density of Roseate Terns during Spring (March–May); Summer (June–August); and Fall (September–
November) (left to right) 
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Source: Massachusetts Climate Adaptation Partnership 2015 

MA DMF = Massachusetts Division of Marine Fisheries 

Figure 3-5: Presence of Sand Lance during Spring (left) and Fall (right) 
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Source: Veit and Perkins 2014 

km2 = square kilometers; no. = number; NORIEZ = northeast offshore renewable energy innovation zone 

Figure 3-6: Foraging Roseate Terns Observed from Aerial Surveys during Post-Breeding Period on August 25, September 4, and 
September 19 (left to right) 
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m = meters; FW = federal waters; RSZ = rotor swept zone; WEA = wind energy area 
The green-dashed line represents the lower limit of the RSZ: 25 meters (82 feett) (Loring et al. 2019). Note that the lower limit for the proposed Project is 27 meters (89 feet). 

Figure 3-7: Model-Estimated Flight Altitude Ranges of Roseate Terns During Exposure to Federal Waters and Atlantic Outer 
Continental Shelf Wind Energy Areas
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3.2 Piping Plover 

The Piping Plover is a small migratory shorebird that breeds along the Atlantic coast, the Great Lakes, 
and the Great Plains regions of the United States and winters in coastal habitats of the southeastern United 
States, coastal Gulf of Mexico, and the Caribbean (Elliot-Smith and Haig 2004; USFWS 1996, 2009). 
The USFWS listed the Atlantic coast breeding population as threatened. Critical wintering habitat has 
been established along the coasts of North Carolina, South Carolina, Georgia, Florida, Alabama, 
Mississippi, Louisiana, and Texas (66 Fed. Reg. 36038 [July 10, 2001]). Only the Atlantic coast 
population has the potential to occur within the Action Area during the breeding season, as well as spring 
and fall migration. Coastal development is the primary anthropogenic threat to Piping Plovers. Other 
threats include disturbance by humans, dogs, and vehicles on sandy beaches and dune habitats 
(Elliott-Smith and Haig 2004; USFWS 2009). Despite these population pressures, there is little risk of 
near-term extinction of the Atlantic Coast population of Piping Plovers (Plissner and Haig 2000), and the 
Atlantic coast population has been steadily growing. Since the time of its listing in 1985, the Atlantic 
coast Piping Plover population has increased 290 percent from a low of 790 breeding pairs to an 
estimated 2,289 breeding pairs in 2021 (USFWS 2022). The Piping Plover is among 72 species (out of 
177 species on the Atlantic OCS) that ranked moderate in its relative vulnerability to collision with wind 
turbines (Robinson Willmott et al. 2013).  

The breeding range of the Atlantic coast population includes the Atlantic coast of North America from 
Canada to North Carolina. The Piping Plover breeding season extends from April through August, with 
individuals arriving at breeding locations in mid-March and into April. Post-breeding staging in 
preparation for migration extends from late July through September (USFWS 1996). Piping Plover 
breeding habitat consists of generally undisturbed, sparsely vegetated, flat, sand dune-beach habitats such 
as coastal beaches, gently sloping foredunes, sandflats, and wash over areas to which they are restricted 
(USFWS 1996, 2009). Nests sites are shallow, scraped depressions in a variety of substrates situated 
above the high-tide line (USFWS 1996). Piping Plovers forage in the intertidal zone. Foraging habitat 
includes intertidal portions of ocean beaches, wash over areas, mudflats, and sandflats, as well as 
shorelines of coastal ponds, lagoons, and saltmarshes where they feed on beetles, crustaceans, fly larvae, 
marine worms, and mollusks (USFWS 1996).  

While the precise migratory pathways along the Atlantic coast and to the Bahamas are not well known 
(USFWS 2009; Normandeau Associates, Inc. 2011), both spring and fall migration routes are believed to 
follow a narrow strip along the Atlantic coast. Due to the difficulty in detecting Piping Plovers in the 
offshore environment during migration because of the assumed nocturnal and high-elevation migratory 
flights, there are no definitive observations of this species in offshore environments greater than 3 miles 
from the Atlantic coast (Normandeau Associates, Inc. 2011). There are no records of Piping Plovers in the 
offshore Action Area during surveys (USFWS 2018).  

A recent study tracking the movement of Piping Plovers breeding in Rhode Island and Massachusetts 
found that most Piping Plovers fly close and parallel to the coast with a favorable tailwind (Loring et al. 
2019). None of the Rhode Island breeding plovers (29) flew through the SWDA during fall migration, 
and 3 plovers (7 percent of 43 from Massachusetts) flew over the lease area (Figure 3-8; Loring et al. 
2019). Therefore, some plovers from Massachusetts and northward might be exposed to the SWDA but 
not birds from Rhode Island or further south. Based on counts in 2021, there were 967 breeding pairs 
recorded in Massachusetts, 13 in New Hampshire, 125 in Maine, and 180 in Canada (USFWS 2022), for a 
total of 2,570 adult birds. Out of the 2,570 adult Piping Plovers (=1,285 pairs x 2 birds per pair; USFWS 
2022) plus 1,705 fledglings (calculated from productivity data from USFWS 2022), only 7 percent may 
fly through the Action Area in fall. Despite fledglings comprising more than half of the fall migrates, the 
likelihood of a fledgling from New England surviving to the next breeding season is quite low 
(48 percent, compared to adults 70 to 74 percent; USFWS 2009).  
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Source: Loring et al. 2020 
Figure shows individual Piping Plovers tracked across a broader portion of the mid-Atlantic Bight from breeding areas in in 
Rhode Island (n = 6) and Massachusetts (n = 11)  

Figure 3-8: Modeled Migratory Routes of Tagged Piping Plovers from Breeding Areas  
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In spring, a pilot study found that plovers fitted with transmitters in the Bahamas traveled north close to 
shore along the U.S. Atlantic coast, each taking weeks to move northward (Loring et al. 2019). No Piping 
Plovers detections occurred north of Montauk, New York, and there is no empirical evidence to suggest 
that plovers fly through or near the lease area in spring (Loring et al. 2019). During migration, most 
flights were above the turbine height with 15.2 percent of the Piping Plover flights within the RSZ 
(Loring et al. 2019). Therefore, very little, if any, Piping Plover activity is expected, with relatively few 
(7 percent of Piping Plovers from Massachusetts and northward) flying through or over the Action Area 
during migration. 

3.3 Rufa Red Knot 

The Rufa Red Knot is a medium-sized member of the sandpiper family that breeds in the Canadian Arctic 
and winters along the northwest coast of the Gulf of Mexico, along the U.S. Atlantic coast from Florida to 
North Carolina and along the Atlantic coasts of Argentina and Chile (USFWS 2014). Over the last 20 
years, the Rufa Red Knot has declined from a population estimated at 100,000 to 150,000, down to 
18,000 to 33,000 (Niles et al. 2008). The primary threat to the species is the reduced availability of 
Atlantic horseshoe crab (Limulus polyphemus) eggs in Delaware Bay arising from elevated harvest of 
adult crabs (Niles et al. 2008). Atlantic horseshoe crab eggs are an important dietary component during 
migration, and reduced availability at key migratory stopover sites may be a likely cause of recent species 
declines (Niles et al. 2008; USFWS 2014). Due to observed population declines, the USFWS has listed 
the Rufa Red Knot as threatened. On July 15, 2021, the USFWS proposed to designate approximately 
649,066 acres of critical habitat for Rufa Red Knot (86 Fed. Reg. 133 [July 15, 2021]). Of the 120 units 
proposed for critical habitat designation, 2 areas are located in Massachusetts (Pleasant Bay and 
Monomoy Island), totaling approximately 5,093 acres. These areas would not be affected by the Proposed 
Action. The Rufa Red Knot is one of 72 species (out of 177 species on the Atlantic OCS) that ranked 
moderate in its relative vulnerability to collision with wind turbines (Robinson Willmott et al. 2013). 
Despite the presence of many onshore turbines along the Rufa Red Knot’s overland migration route 
(Diffendorfer et al. 2017), there are no records of knots colliding with turbines (78 Fed. Reg. 60024 
[May 14, 2014]).  

There are no observation records of Rufa Red Knots within the SWDA (USFWS 2018). Recent studies of 
Rufa Red Knot migratory patterns have shown great variation in routes, but with more Mid-Atlantic to 
southerly concentrations during spring migration and more northerly concentrations during fall migration, 
including Massachusetts (Burger et al. 2012a, 2012b; Niles et al. 2010; Normandeau Associates, Inc. 
2011). Using geolocators, Burger et al. (2012a, 2012b) and Niles et al. (2010) documented migration 
flights of Rufa Red Knots that traverse the proposed offshore facilities area associated with the Proposed 
Action.  

A telemetry study by Loring et al. 2018 found that Rufa Red Knots that migrated during early fall 
departed from the Atlantic coast in a southeast direction, likely heading to long-distance wintering 
destinations in South America. In addition, Rufa Red Knots that migrated during late fall traveled 
southwest across the Mid-Atlantic Bight, likely heading to short-distance wintering destinations in the 
southeastern United States and Caribbean. Interestingly, Rufa Red Knots migrated through federal waters 
of the Atlantic OCS during evenings with fair weather and a tailwind blowing in their direction of travel. 
Recent radio telemetry studies of Rufa Red Knots conducted for the Ocean Wind Project support these 
findings. Migratory, both short distance and long distance, flight data were collected on five individuals 
captured at three sites in coastal New Jersey. Of these, four individuals were considered short-distance 
migrants, and locations established by satellite tags were associated with relatively low flight heights 
(mean of 256.7 feet) and were almost all well inshore of offshore lease areas in New Jersey (BRI and 
WRP 2022). The one individual that made a long-distance migratory flight was documented at very high 
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flight altitudes (mean of 1,080.1 feet) for the duration of the offshore migratory flight (BRI and WRP 
2022). 

Only a small portion of the Rufa Red Knot population uses the U.S. Atlantic coast during the southward 
migration (Loring et al. 2018). A recent study that tracked 388 Rufa Red Knots fitted with nanotags found 
that only two flew over the SWDA during fall migration in November (Loring et al. 2018). Most of the 
Rufa Red Knots (254) were tagged at stop over sites in James Bay and Mingan Islands, Canada, and most 
headed directly south over open ocean (Loring et al. 2018). Of the 99 Rufa Red Knots tagged while 
staging in Massachusetts before the fall migration, only 2 flew over the lease area (Loring et al. 2018). 
Most Rufa Red Knots departed from Massachusetts to the southeast during from mid-August through 
early September, while the two that crossed the lease area left very late in mid-November traveling 
southwest and represent 2 percent of the fall staging population in Massachusetts. Given that, up to 
1,500 Rufa Red Knots stage in Massachusetts during fall (Gordon and Nations 2016), and only 2 percent 
of those 1,500 staging Rufa Red Knots may pass through the lease area in fall. In spring, the vast majority 
of Rufa Red Knots fly directly overland from stopover areas in Delaware Bay to breeding areas in 
Hudson Bay Canada. However, some travel up the coast in spring as confirmed by a recent tracking study 
(Loring et al. 2018). Ten percent of the fall staging population (150 Rufa Red Knots) may pass through 
the Nantucket area in spring (Gordon and Nations 2016).  

Contrary to previous assumptions (Gordon and Nations 2016), fall migration flights occurred when 
visibility was approximately 12 miles with little or no precipitation (Loring et al. 2018; Feigin et al. 
2022). Rufa Red Knots, particularly long-distance migrants, migrate at high altitudes from 1,640 to 
3,281 feet (Alerstam et al. 1990; Gordon and Nations 2016), above the highest proposed RSZ of 
1,171 feet above mean lower low water (COP Volume I; Epsilon 2022). In contrast to these observations, 
a study that estimated flights heights from telemetry data found that 83 percent of the 25 modeled flight 
paths occurred much lower and within approximately 39 to 656 feet above water (Loring et al. 2018). Yet, 
the confidence intervals around the estimated flight heights were very broad and, in several cases, 
spanning from near the ocean surface to over 328 feet (Loring et al. 2018). More recent telemetry studies 
of Rufa Red Knots found that the average mean altitude of 17 individuals migrating from coastal New 
Jersey was 17.7 feet, well below the RSZ (BRI and WRP 2022). Feigin et al. (2022) found a similar 
result, though flight height distributions are not available at this time. As such, the most recent flight 
height data for migrating Rufa Red Knots suggest that collisions with operating WTGs would not be 
expected given the observed flight heights. Additionally, very little, if any, Rufa Red Knot activity is 
expected to occur over the SWDA with relatively few (2 percent of 1,500 birds) flying through or over 
the SWDA during fall migration. 

3.4 Northern Long-Eared Bat 

The federally threatened northern long-eared bat occurs throughout Massachusetts, including Cape Cod, 
Martha’s Vineyard, and Nantucket. White-nose syndrome, a fungal disease of hibernating bats, has 
devastated this wide-ranging species, once common throughout eastern North America, particularly in the 
northeast (Turner et al. 2011). Given observed drastic population declines, the USFWS listed the northern 
long-eared bat as threatened. On January 14, 2016, the USFWS published a final ESA §4(d) rule that 
exempts from prohibition the incidental take of the northern long-eared bat from forest clearing under 
certain scenarios, pending compliance with required conservation measures (81 Fed. Reg. 9 [January 14, 
2016]). On March 23, 2022, the USFWS published a proposed rule to re-classify the species as 
endangered throughout its range (87 Fed. Reg. 16442–16452 [March 23, 2022]). 

The annual life-cycle of the northern long-eared bat includes winter hibernation (caves and mines), spring 
staging, spring migration, summer birth of young, fall migration, and fall swarming and mating. Northern 
long-eared bats are often overlooked during surveys in hibernacula because they typically roost singly or 
in small groups in crevices and cracks in cave or mine walls with only the nose and ears exposed (Caceres 
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and Pybus 1997). In spring, the bats leave the hibernacula to roost in trees and forage near the 
hibernaculum in preparation for migration. Compared to tree bats (Ardops nichollsi), northern long-eared 
bats are short-distance migrants. From approximately mid-May through mid-August, northern long-eared 
bats occupy summer habitat. Northern long-eared bats roost under bark and in cavities or crevices of both 
live and dead trees (Foster and Kurta 1999; Owen et al. 2002; Perry and Thill 2007; Sasse and Perkins 
1996), as well as in anthropogenic structures (Amelon and Burhans 2006; Timpone et al. 2010). Northern 
long-eared bats also switch roosts frequently, typically every 2 to 3 days (Carter and Feldhamer 2005; 
Foster and Kurta 1999; Owen et al. 2002; Timpone et al. 2010). Most foraging occurs up to 9.8 feet off 
the ground and between the understory and forest canopy (Brack and Whitaker 2001). Northern 
long-eared bats forage relatively close (approximately 1 mile) to their roost sites (Sasse and Perkins 1996; 
Timpone et al. 2010). 

There is no definitive estimate of population size for northern long-eared bat across the species range. 
This species’ cryptic behavior during hibernation (i.e., roosting in cracks and crevices of hibernacula 
walls) makes it difficult to detect. A review of the Massachusetts’ Natural Heritage & Endangered 
Species Program’s online database of known occupied northern long-eared bat maternity roost indicates 
that the closest occurrence is approximately 11.5 miles northwest of the proposed onshore substation site 
(Mass Wildlife 2022).  

There has been a total of 34 northern long-eared bats passes on the OCS (Pelletier et al. 2013; ESS 2014; 
Peterson and Pelletier 2016; Stantec 20018). A recent study of bat movement on Martha’s Vineyard did 
not find evidence of offshore movement by northern long-eared bats and presented evidence of northern 
long-eared bats hibernating on Martha’s Vineyard and Nantucket islands (Dowling et al. 2017). During 
the course of construction of the Block Island Wind Farm, vessel-based monitoring for bats was 
conducted. Of the 1,546 bat passes that were recorded, none were northern long-eared bats (Stantec 
2018). Additionally, recent data from 3 years of post-construction monitoring at the Block Island Wind 
Farm indicate low numbers of bats present offshore only during fall migration, with no detections of 
northern long-eared bats (Stantec 2020). Similarly, no northern long-eared bats were detected at the 
Coastal Virginia Offshore Wind Project (Dominion 2022). Therefore, given the rarity of the bat in the 
region, its ecology, and its habitat requirements, it is extremely unlikely northern long-eared bats would 
traverse the offshore portions of the Action Area. 
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4. Effects of Proposed Action 

Pursuant to ESA requirements, this BA analyzes the potential direct, indirect, and cumulative impacts of 
the Proposed Action on northern long-eared bat, Roseate Terns, Piping Plovers, and Rufa Red Knots 
and/or their habitats to determine if the Proposed Action is likely to adversely affect these species or their 
habitats (50 CFR § 402.12). This analysis uses the following definitions in the effects determination: 

• No effect: Generally, a listed resource is not exposed to the Proposed Action and, therefore, no 
impacts (positive or negative) will occur. 

• May affect, but is not likely to adversely affect: This is the appropriate determination if effects on 
listed resources are either: 

− Beneficial, meaning entirely positive, with no adverse effects; 

− Insignificant, which are related to the size of the impact and include effects that are too small to 
be measured, evaluated, or are otherwise undetectable; or 

− Discountable, which are effects that are extremely unlikely to occur. 

• May affect and is likely to adversely affect: This is the appropriate determination if any direct or 
indirect adverse effects on listed resources that are not entirely beneficial, insignificant, or 
discountable will occur as a result of the Proposed Action. 

The Proposed Action, as described herein, has the potential to affect the following ESA-listed species 
under the jurisdiction of the USFWS: northern long-eared bat, Roseate Tern, Piping Plover, and Rufa Red 
Knot. Previous assessments of Project-related impacts on avian and bat resources resulting from a variety 
of actions associated with the construction, operations, and decommissioning of an offshore wind facility 
have been completed by BOEM.  

BOEM 2012, 2014, and 2016 and USFWS 2008 provide an assessment of these impacts and are 
summarized below. Impacts resulting from the above covered actions are expected to be insignificant and 
discountable; therefore, the Proposed Action may affect, but is not likely to adversely affect federally 
listed bird and bat species. 

4.1 Northern Long-Eared Bat 

The Proposed Action would remove up to approximate 6.7 acres of forest for the onshore substation. A 
review of known occupied northern long-eared bat roost trees was conducted near the proposed substation 
site where forest removal would occur (Figure 2-2). No occupied hibernacula were within a 0.25 mile of 
the Action Area, and the nearest known occupied maternity roost was 11.5 miles northwest of the 
proposed substation.  

For the purposes of this analysis, BOEM assumes that the applicant will conduct required tree-clearing 
activities for the onshore portions of the proposed Project during the seasonal tree-clearing window of 
November 1 to March 31. As such, no direct impacts on northern long-eared bats would be expected to 
occur. Given the small amount of forested habitat removal required and the presence of suitable forested 
habitat in the vicinity of the proposed onshore Project elements, indirect impacts resulting from the 
removal of potentially suitable habitat may affect but are not likely to adversely affect northern 
long--eared bats. Should tree clearing be necessary outside of the seasonal clearing window as described 
above, presence/probable absence surveys and associated consultation with the USFWS will be required 
by BOEM and ESA compliance achieved through that additional consultation.  
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4.2 Roseate Tern, Piping Plover, and Rufa Red Knot 

4.2.1 Direct Effects 

Direct effects include onshore construction, drilling and cable laying, pile driving and construction, 
lighting, collision with structures, decommissioning, and discharge of waste and accidental fuel leaks.  

4.2.2 Substation Construction 

The proposed substation site is in highly disturbed residential areas and does not provide potentially 
suitable habitat for nesting or foraging Roseate Terns, Piping Plovers, and Rufa Red Knots. The site is 
located on the eastern portion of a previously developed site within the Independence Park 
commercial/industrial area in the Town of Barnstable. Construction of the substation site would require 
the removal of approximately 6.7 acres of forested habitat. None of the shorebirds (Rufa Red Knot, 
Roseate Tern, or Piping Plover) use urban forests for nesting, foraging, or roosting. Therefore, substation 
construction is expected to have no effect on Roseate Terns, Piping Plovers, or Rufa Red Knots.  

4.2.2.1 Onshore Export Cable Installation  
Roseate Terns, Piping Plovers, and Rufa Red Knots do not nest in any of the potential landfall sites. 
Onshore export cable installation is unlikely to disturb coastal habitat at the Covell’s Beach, Craigville 
Beach, and Dowses Beach landfall sites due to the proposed use of HDD methods to make the offshore to 
onshore transition. The Wianno Avenue Landfall Site has been completely altered with human-made 
structures. Covell’s Beach Landfall Site is a private beach next to dense residential development. Piping 
Plovers do not nest at Covell’s Beach; only records of a single pair of Piping Plovers nesting are at the 
nearby public Craigville Beach (Melvin 2012; MassWildlife 2018). Nevertheless, the applicant prepared a 
Piping Plover protection plan for Massachusetts Division of Fisheries and Wildlife Natural Heritage & 
Endangered Species Program in case HDD activities extend beyond April 1 (Appendix C, Draft Piping 
Plover Protection Plan). Any disturbances associated with construction would be short term and limited to 
the daytime hours. All proposed onshore cable routes are co-located with existing, previously disturbed, 
linear corridors (public road, rail, and electric ROWs), allowing the export cable to be buried below grade 
(COP Volume I; Epsilon 2022) and do not provide potentially suitable habitat for foraging Roseate Terns, 
Piping Plovers, and Rufa Red Knots. Therefore, installation of the onshore export cable is expected to be 
insignificant and discountable on Roseate Terns, Piping Plovers, or Rufa Red Knots.  

4.2.2.2 Offshore Export Cable Installation 
Seafloor disturbance resulting from the installation of the offshore export cables would not affect Piping 
Plovers and Rufa Red Knots, as these species are strictly terrestrial foragers and do not use aquatic 
habitats for foraging. While disturbance to individual foraging Roseate Tern may occur as a result of 
offshore export cable installation in appropriate habitat, the disturbance is not expected to be different 
from typical construction equipment (barges and/or dredges), and cable installation would not affect 
Roseate Terns (USFWS 2008). Jet-plowing activities that occur from July to mid-September have the 
potential to result in short-term disturbance of individual staging Roseate Terns (USFWS 2008).  

Impacts on benthic habitats and increased turbidity during cable-laying activities have the potential to 
affect sand lance, an important prey resource for Roseate Terns (USFWS 2008). Given the nature of the 
construction techniques (i.e., jet plow), impacts such as increased turbidity would be short term and 
localized in nature and would not directly affect terns because the activity is underwater. Water quality 
impacts and disturbance resulting from construction and decommissioning of offshore export cables are 
not expected due to the short-term duration of disturbance and water column sedimentation from 
submarine cable construction activities (USFWS 2008). It is estimated that water turbidity conditions 
would return to normal within a few hours of cable installation (USFWS 2008). As such, impacts on 
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Roseate Terns, if any, resulting from installation of the offshore export cables would be insignificant and 
discountable (USFWS 2008), and no effect on Piping Plovers and Rufa Red Knots would occur.  

Despite unavoidable mortality, injury/damage, or displacement of potential prey items, the area affected 
by the 278 acres of temporary cable emplacement footprint in the offshore proposed Project area (COP 
Volume III, Appendix III-T; Epsilon 2022) would be 0.2 to 0.3 percent of the 101,590- to 111,939-acre 
SWDA. The SWDA is comprised entirely of unconsolidated substrate, predominantly sand and mud (soft 
bottom). The seafloor would be disturbed by cable trenches, skid tracks, and spud prints. Although active 
construction would temporarily disturb benthic habitat, non-complex habitats would rapidly return to 
pre-Project conditions following impacts from burial. The fine- and medium-grained sand of the SWDA 
provides uniform and simple (non-complex) habitat typical of this region. Complex habitats may take 
longer to recover but would still recover completely (HDR 2020). The impacts would likely be short term, 
considering the natural mobility of sand in the SWDA and OECC, although full recovery of the benthic 
faunal assemblage may require several years (Boyd et al. 2005). Population-level impacts are not 
expected to occur for benthic species (i.e., generally accepted ecological and fisheries methods would be 
unable to detect a change in population). Neighboring benthic communities that have similar habitats and 
assemblages would colonize disturbed areas over time that have not been displaced by new structures. As 
such impacts to Roseate Terns as a result of loss of potentially suitable prey habitat would be 
insignificant and discountable. 

4.2.2.3 Construction and Pile Driving  
Construction of the Proposed Action would result in increased noise levels, primarily from pile-driving 
activities. The type and intensity of the sound and the distance it travels can vary greatly and are 
dependent on multiple factors including, but not limited to, atmospheric conditions, the type and size of 
the pile, the type of substrate, the depth of the water, and the type and size of the impact hammer. If 
present in the area, migrating Roseate Terns, Piping Plovers, and Rufa Red Knots may be exposed to 
increased noise levels due to construction activities. Species responses may range from escape behavior to 
mild annoyance (BOEM 2014, 2016). However, the potential noise impacts would be short term, lasting 
only for the duration of the pile-driving activity (3 hours per pile). In addition, these species are highly 
mobile and would be able to avoid the construction area; the noise from pile driving is not anticipated to 
affect the migratory movements or behaviors of these species through the area. Therefore, 
pile -driving -related construction noise may affect these bird species, but the impact would be 
insignificant and discountable. 

4.2.2.4 Lighting Effects 
Under poor visibility conditions (fog and rain), some migrating birds may become disoriented and circle 
lighted communication towers instead of continuing on their migratory path, greatly increasing their risk 
of collision (Hüppop et al. 2006). Tower lighting would have the greatest impact on bird species during 
evening hours when nocturnal migration occurs. However, red flashing aviation obstruction lights are 
commonly used at land-based wind facilities without any observed increase in avian mortality compared 
with unlit turbine towers (Kerlinger et al. 2010). The Proposed Action includes the use of red flashing 
aviation obstruction lights on WTGs and ESPs in accordance with FAA and BOEM requirements (COP 
Volume III; Epsilon 2022), and ADLS may also be installed so that obstruction lights would only be 
activated when an aircraft are near the turbines. The use of ADLS would dramatically reduce the amount 
of time the obstruction lights are operating. Additionally, BOEM anticipates that any additional work 
lights on support vessels or Project structures would be hooded downward and directed, when possible, to 
reduce illumination of adjacent waters and upward illumination, and used only when required to complete 
a Project task (COP Volume III; Epsilon 2022). Therefore, the potential impacts from artificial lighting of 
structures during construction, operations, and decommissioning of the Proposed Action on federally 
listed bird species would be insignificant and discountable. 
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4.2.2.5 Accidental Release Effects 
Roseate Tern is the only federally listed species considered in this BA with the potential to be affected by 
accidental releases in the offshore environment. Accidental releases would not affect Piping Plovers or 
Rufa Red Knots, as these species are strictly terrestrial foragers and do not use aquatic habitats for 
foraging.  

Accidental releases of fuel/fluids/hazardous materials, sediment, and/or trash and debris may increase as a 
result of the Proposed Action. 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).  

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 U.S. Coast Guard 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 best management practices 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, impacts on Roseate Terns, if any, would be insignificant and 
discountable.  

4.2.2.6 Collision Effects 
This section discusses the potential for impacts on federally listed species resulting from collisions with 
WTGs, ESPs, and construction/operations vessels associated with the Proposed Action. These species are 
agile flyers and rarely collide with stationary structures such as bridges, communication towers, 
lighthouses, light poles, or moving vessels (e.g., boats). Birds are expected to avoid colliding with fixed 
structures, such as WTG towers and ESPs, and vessels. As such, the likelihood of collisions with fixed 
structures or vessels associated with the Proposed Action is insignificant and discountable.  

The primary hazard posed to federally listed birds from offshore wind energy development would be 
collision mortality (Everaert and Stienen 2007; Furness et al. 2013; Robinson Willmott et al. 2013). This 
section focuses on the collision risk from WTGs for the Piping Plover, Rufa Red Knot, and Roseate Tern 
and uses the most relevant information about known occurrences and species’ interactions with offshore 
wind developments on the Atlantic OCS. BOEM followed the parameterization of the Band Model (Band 
2012) and Stochastic Collision Risk Assessment for Movement (SCRAM) (Gilbert et al. 2022) to 
evaluate the risk of bird collision with operating WTGs in offshore wind. These models factors bird size 
and flight behavior, number of individuals passing through the migratory corridor, migratory corridor and 
wind farm width, number of WTGs, RSZ, percentage of individuals flying at altitudes within the RSZ, 
predicted operating time during the migration season by month, and a behavioral avoidance modifier to 
estimate collision risk. Figures 4-1, 4-2, and 4-3 show the Band Model inputs for Roseate Terns, Piping 
Plover, and Rufa Red Knot. Appendix D, Stochastic Collision Risk Assessment for Movement Inputs and 
Outputs, describes the SCRAM model inputs and outputs.
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COP = Construction and Operations Plan; km = kilometer; m = meter; m/sec = meter per second; rpm = revolutions per minute; sq km = square kilometer  

Figure 4-1: Data Used in the Input Data Spreadsheet within the Band (2012) Collision Risk Model for Roseate Tern  
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COP = Construction and Operations Plan; km = kilometer; m = meter; m/sec = meter per second; rpm = revolutions per minute; sq km = square kilometer 

Figure 4-2: Data Used in the Input Data Spreadsheet within the Band (2012) Collision Risk Model for Piping Plover 
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COP = Construction and Operations Plan; km = kilometer; m = meter; m/sec = meter per second; rpm = revolutions per minute; sq km = square kilometer 

Figure 4-3: Data Used in the Input Data Spreadsheet within the Band (2012) Collision Risk Model for Rufa Red Knot 
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ROSEATE TERNS 
The distance from shore to the offshore Project elements and the lack of suitable habitat in the Action 
Area precludes use by nesting and foraging Roseate Terns. Despite extensive regional surveys in the 
region and the Action Area, there are no records of Roseate Terns in the area proposed for offshore wind 
turbines. In addition, statistical models using the survey data predict an absence of Roseate Terns in the 
area proposed for offshore wind turbines. Although it is possible for migrating Roseate Terns to pass 
through the lease area, a recent multiyear study did not track any migrating Roseate Terns through the 
area proposed for offshore wind turbines at or above the RSZ. Collison with WTGs is unlikely because 
terns are agile flyers and can easily avoid WTGs and fly below the RSZ of offshore turbines in the region; 
in addition, terns fly on the OCS when visibility was greater than 3.1 miles and at approximately 36 to 
65 feet above the water below the RSZ.  

Quantitative take analyses are performed when take is expected and there is a need to estimate the amount 
of take. Take is unlikely due to the reasons described above; nonetheless, BOEM conducted quantitative 
take analyses to evaluate the impacts of the proposed Project. BOEM used the Band Model (Band 2012) 
to evaluate risk of injury or mortality to Roseate Tern from collision with turbines. Most of the model 
inputs (e.g., migration passage, proportion flying in the RSZ, turbine specifications, and facility 
dimensions) were obtained or calculated from the COP and Loring et al. (2019). Turbine avoidance rate 
of 95.01 percent was used for Piping Plover (Cook 2021). A total of 130 operating turbines each with a 
27-meter (89-foot) airgap between blade and water were used in the model. The developer provided 
monthly estimates of wind availability.  

The proportion of the Roseate Tern population that flies through the SWDA during migration is not 
currently known; therefore, it was assumed that the birds would spread themselves evenly along a 
‘migration front’ spanning nearly 84 miles between Block Island and Monomoy; only birds passing 
through the 13.6-mile-wide SWDA would be exposed to the wind farm. For spring migration (April and 
May), the number of passages through the migration front was based on the number of U.S. and Canadian 
breeding adults in 2016. In June and July, the number of passages by second year birds migrating from 
South America was based on the number that fledged in 2015 in New York, Connecticut, and 
Massachusetts and survived to 2017. For fall migration, all U.S. and Canadian breeding adults (2017), 
fledglings (2017), and second year birds (2015 birds that survived to 2017) passed through the front. 
There is evidence of Roseate Terns in the SWDA, a separate (other use) analysis was conducted to 
explore the potential risk to birds that may be in the SWDA in early spring. The other use analysis used 
survey data from boat surveys in the proposed area of development in 2018 (COP, Appendix III-C; 
Epsilon 2022). The flight height distribution was derived from the midpoints of 1,758, 10-minute 
observations of 75 Roseate Terns flying nonstop over federal waters (Loring et al. 2018). Given that the 
flight height distribution is known for this species, fatalities estimated are based on calculations from the 
extended model (Option 3), and the fatality estimates are based on the large array correction factor 
because the turbines are in rows (Band 2012). Based on the collision risk model, the estimated annual 
number of fatalities for migrating Roseate Terns was zero (see Figures 4-4 and 4-5 for model outputs). 
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hrs = hours; m = meter; m/sec = meter per second; sq km = square kilometer; sq m = square meter 

Figure 4-4: Results as Presented in the Migrant Collision Risk Spreadsheet within Band (2012) Collision Risk Model for Roseate Tern 
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km = kilometer; m = meter; m/sec = meter per second; sq km = square kilometer; sq m = square meter 

Figure 4-5: Results as Presented in the Other Use Spreadsheet within Band (2012) Collision Risk Model for Roseate Tern
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To further inform this ESA consultation, BOEM used SCRAM to estimate the likelihood of take—more 
specifically, to estimate the relative likelihood of the take of one individual in a year and during the 
33-year operations period of the wind farm. SCRAM uses bird passage rates based on modeled flight 
paths of birds fitted with nanotag transmitters (Gilbert et al 2022). The use of tracking data is 
representative of bird movements because the locations are recorded day and night for weeks and even 
months regardless of weather conditions. The wind farm and turbine operational inputs were similar to 
those used in the analysis using the Band Model, and the developer also provided estimates of wind speed 
and monthly turbine down time. As recommended, the model was run for 1,000 iterations using Option 3 
(Gilbert et al 2022). The threshold number of collisions was set at one, representing a take of one or more 
individuals. The probability of at least one take from the SCRAM model for both scenarios was < 0.001, 
indicating that a single collision during fall migration is extremely unlikely—approximately one chance 
in 1,000 in any single year (Appendix D). The probability of a collision event during the 33-year 
operational period is also very small: 0.032 (calculated as 1- (1-0.001)33 years).  

Based on the results from both models, the chance of a fatality due to collision is extremely unlikely; 
thus, the estimated annual number of fatalities for migrating Roseate Tern is zero. Likewise, the estimated 
number of fatalities during the 33-year operations term is also zero. Therefore, based on the above 
findings, the likelihood of collision fatalities resulting from the Proposed Action would be insignificant 
and discountable and is not likely to adversely affect Roseate Terns. 

PIPING PLOVER 
The Piping Plover is among 72 species populations (out of 177 on the Atlantic OCS) that is ranked 
“medium” in its relative vulnerability to collision with WTGs (Robinson Willmott et al. 2013). The 
distance from shore to the proposed Project WTGs precludes the occurrence of nesting and foraging 
Piping Plovers in the vicinity of the proposed Projects’ WTGs, and nonmigratory movements in May 
through August appear to be exclusively coastal (Burger et al. 2011). Flight heights during this 
nonmigratory period are generally well below the RSZ and occur in the immediate vicinity of the 
coastline (USFWS 2008; Burger et al. 2011). 

Loring et al. (2019) estimated that offshore flight altitudes of 70 migrating Piping Plovers tracked with 
nanotags over federal waters primarily occurred above the RSZ, defined in the study as 82 to 820 feet 
(25 to 250 meters) above the ocean, with 15.2 percent of birds flying through the RSZ within offshore 
wind lease areas. This is consistent with other offshore radar studies that show migrating shorebirds 
generally fly at high altitudes well above the RSZ, while nearshore radar studies report lower flight 
heights (Williams and Williams 1990). Evidence from a recent tracking study suggests the potential for 
high-altitude migratory flights in at least some individuals (Paton 2016). Low cloud ceiling conditions 
could bring migrating Piping Plovers to lower elevations into the RSZ (Hüppop et al. 2006); however, 
Loring et al. (2019) found that migration typically occurs during favorable weather conditions with high 
visibility, little to no precipitation, and high atmospheric pressure. Piping Plovers also have good visual 
acuity and maneuverability in the air (Burger et al. 2011).  

Radio telemetry studies of Piping Plover migratory behavior in the vicinity of the Action Area indicate 
that Piping Plover could fly through the proposed Project. The distance from shore to the offshore 
portions of the Action Area precludes use by nesting and foraging Piping Plovers. As discussed 
previously, migration occurs mostly along the coast during favorable weather conditions. In addition, 
there is a chance that a small percentage plovers (7 percent from Massachusetts and northward) would fly 
over the operating turbines, and only 15 percent of the birds could be flying within the RSZ, while the 
remaining birds are expected to easily avoid turbines that are spaced 1 nautical mile (1.9 kilometers, 
1.15 miles) apart. An estimated total of 428 migration passages through the Action Area (calculated as 
10 percent of [2,570 adults + 1,709 fledglings]) occurred during August. Although there are no empirical 
data that Piping Plovers fly through the SWDA in spring (see above), this analysis assumed 10 percent of 
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the population or 257 (=2,570 adults x 10 percent) during their migration northward in May (S. von 
Oettingen, Pers. Comm., July 2020). 

Quantitative take analyses are performed when take is expected and there is a need to estimate the amount 
of take. Take is unlikely due to the reasons described above; nonetheless, BOEM conducted quantitative 
take analyses to evaluate the impacts of the proposed Project. BOEM used the Band Model (Band 2012) 
to estimate the risk of Piping Plover collision with the proposed WTGs in the RI/MA Lease Areas. Most 
of the model inputs (e.g., migration passage, proportion flying in the RSZ, turbine specifications, and 
facility dimensions) were obtained or calculated from the COP and Loring et al. (2019). A turbine 
avoidance rate of 95.01 percent was used for Piping Plover (Cook 2021). A total of 130 operating turbines 
each with a 27-meter (89-foot) airgap between blade and water were used in the model. The developer 
provided monthly estimates of wind availability. The flight height distribution was derived from the 
midpoints of 2,756, 10-minute observations of 62 Piping Plovers flying nonstop over federal waters 
(Loring et al. 2018). Given that the flight height distribution is known for this species, estimated fatalities 
are based on calculations from the extended model (Option 3), and fatality estimates are based on the 
large array correction factor because the turbines are in rows (Band 2012). Based on the collision risk 
model, the estimated mortality rate for migrating Piping Plovers was zero (see Figure 4-6). 

To further inform this ESA consultation, BOEM used the SCRAM model (as described for Roseate Terns 
above) to estimate the likelihood of take. The probability of at least one take from the SCRAM model for 
both scenarios was < 0.001, indicating that a single collision during fall migration is extremely unlikely—
approximately one chance in 1,000 in any single year (Appendix D). The probability of a collision event 
during the 33-year operational period is also very small: 0.032 (calculated as 1- (1-0.001)33 years). Based on 
the results from both models, the chance of a fatality due to collision is extremely unlikely; thus, the 
estimated annual number of fatalities for migrating Piping Plover is zero. Likewise, the estimated number 
of fatalities during the 33-year operations term is also zero. Therefore, based on the above findings, the 
likelihood of collision fatalities resulting from the Proposed Action would be insignificant and 
discountable, and the Proposed Action is not likely to adversely affect Piping Plovers.  

RUFA RED KNOT 
The Rufa Red Knot is one of 72 species populations (out of 177 on the Atlantic OCS) that was ranked 
“medium” in its relative vulnerability to collision with WTGs (Robinson Willmott et al. 2013). Despite 
the presence of many onshore WTGs along the Rufa Red Knot’s overland migration route (Diffendorfer 
et al. 2017), there are no records of Rufa Red Knots colliding with WTGs (78 Fed. Reg. 60024). As stated 
previously, Red Knots nest in Canada, and some Red Knots may stop on Long Island during migration 
and feed on shore. Similar to Piping Plover above, Rufa Red Knot exposure to the projects’ WTGs would 
be limited to migrating individuals.  

Proportionally few Rufa Red Knots are likely to cross the offshore Action Area; in fact, only one out of 
the 245 Rufa Red Knots fitted with tracking devices in Mingan Islands, Canada crossed the RI/MA Lease 
Areas (in mid-November) (Loring et al. 2018). Although there is anecdotal evidence of Rufa Red Knots 
flying at great heights during migration in the range of 3,281 to 9,843 feet (1,000 to 3,000 meters) 
(78 Fed. Reg. 60024; Burger et al. 2011; USFWS 2014), recent telemetry studies suggest that Red Knots 
fly much lower (Loring et al. 2018; BRI and WRP 2022; Feigin et al. 2022). Loring et al. (2018) derived 
flight height estimates using data collected from Red Knots fitted with nanotags; these estimates were 
subject to large error bounds (typically 328 to 656 feet [100 to 200 meters]) and should be interpreted 
with caution. However, more recent telemetry studies near projects using global positioning system 
satellite tags yielded more precise results and found that none of the Red Knots near the RI/MA Lease 
Areas flew within the RSZ but instead mostly flew below the RSZ (BRI and WRP 2022; Feigin et al. 
2022). Therefore, the flight height data suggest that it is unlikely that migrating Rufa Red Knots would 
collide with operating WTGs based on how high Rufa Red Knots fly with respect to the projects’ 
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spinning turbine blades. Regardless, the vast majority undertakes flights to and from areas farther south 
and transits offshore beyond offshore wind leases on the Atlantic OCS (Loring et al. 2018). In addition, 
Red Knots migrate through federal waters of the Atlantic OCS primarily during clear skies with little to 
no precipitation and a tailwind blowing in their direction of travel (Loring et al. 2018; BRI and WRP 
2022; Feigin et al. 2022) and, thus, can easily see and avoid the turbines. An estimated total of 30 
(1,500 × 2 percent) migration passages through the Action Area occurred during November, plus 
3 (150 × 2 percent) migration passages through the Action Area during May. 
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km = kilometer; m = meter; m/sec = meter per second; sq m = square meter 

Figure 4-6: Results as Presented in the Migrant Collision Risk Spreadsheet within Band (2012) Collision Risk Model for Piping Plover 
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Quantitative take analyses are performed when take is expected and there is a need to estimate the amount 
of take. Take is unlikely due to the reasons described above; nonetheless, BOEM conducted quantitative 
take analyses to evaluate the impacts of the proposed Project. BOEM used the Band Model (Band 2012) 
to estimate the risk of Rufa Red Knot collision with operating WTGs in the RI/MA Lease Areas. A 
turbine avoidance rate of 95.01 percent was used for Red Knot (Cook 2021). A total of 130 operating 
turbines each with a 27-meter (89-foot) airgap between blade and water were used in the model. The 
developer provided monthly estimates of wind availability. The flight height distribution was derived 
from the midpoints of 379, 10-minute observations of 51 Rufa Red Knots flying nonstop over federal 
waters (Loring et al. 2018). Given that the flight height distribution is known for this species, fatalities 
estimated are based on calculations from the extended model (Option 3), and the fatality estimates are 
based on the large array correction factor because the turbines are in rows (Band 2012). Based on the 
collision risk model, the estimated annual number of fatalities for migrating Rufa Red Knots was zero 
(see Figure 4-7 for model outputs). 

To further inform this ESA consultation, BOEM used the SCRAM model (as described for Roseate Terns 
above) to estimate the likelihood of take. The probability of at least one take from the SCRAM model for 
both scenarios was < 0.001, indicating that a single collision during fall migration is extremely unlikely—
approximately one chance in 1,000 in any single year (Appendix D). The probability of a collision event 
during the 33-year operational period is also very small: 0.032 (calculated as 1- (1-0.001)33 years). 

Based on the results from both models, the chance of a fatality due to collision is extremely unlikely; 
thus, the estimated annual number of fatalities for migrating Rufa Red Knots is zero. Likewise, the 
estimated number of fatalities during the 33-year operations term is also zero. Therefore, based on the 
above findings, the likelihood of collision fatalities resulting from the Proposed Action would be 
insignificant and discountable, and the Proposed Action is not likely to adversely affect Rufa Red 
Knots. 
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km = kilometer; m = meter; m/sec = meter per second; sq m = square meter 

Figure 4-7: Results as Presented in the Migrant Collision Risk Spreadsheet within Band (2012) Collision Risk Model for Rufa Red Knot
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4.2.2.7 Decommissioning  
It is expected that noise levels associated with WTG and ESP decommissioning activities would be 
similar in scope, nature, and intensity to noise impacts associated with pile driving and construction, as 
described above. Similarly, noise impacts resulting from decommissioning would be localized and short 
term, lasting only for the duration of structure removal. If these activities were to occur during migration 
period, most Rufa Red Knots and Piping Plovers in the area would be flying well above the Action Area 
during removal, while others, including Roseate Terns, are not expected to be in the area. However, 
should Roseate Terns or others be in the area, they would be expected to simply fly around the noise 
source; therefore, the noise generated is not anticipated to affect the migratory movement or migratory 
behavior through the area. As such, the Proposed Action may affect migrating Roseate Terns, Piping 
Plovers, and Rufa Red Knots, but the impacts, if any, would be insignificant and discountable. 

4.2.3 Indirect Effects 

Indirect effects include impacts such as displacement from habitat and barrier to migration that could 
occur as a result of the Proposed Action but at a later time. Displacement from suitable habitat is unlikely 
because the WTGs associated with the Proposed Action are located far from potentially suitable nesting 
and foraging habitat for Roseate Terns, Piping Plovers, and Rufa Red Knots. Given the lack of suitable 
habitat for these species and the highly disturbed nature of the onshore portions of the Action Area, no 
indirect effects in the form of displacement are expected to occur as a result of construction, operations, 
and decommissioning of the onshore portions of the Proposed Action.  

Some migrating birds may encounter the offshore portion of Action Area, and barrier impacts from the 
Proposed Action could result in longer migration flights for birds avoiding the offshore portions of the 
Action Area during migration. The Roseate Tern, Piping Plover, and Rufa Red Knot are long-distance 
migrants capable of sustained over-water migration. It is reasonable to assume that any extra energy 
expenditure, if any, resulting from making a relatively minor course correction to avoid individual 
turbines would be inconsequential and would not result in a measurable impact. Based on the information 
above, indirect impacts due to barrier impacts on migrating Piping Plovers, Roseate Terns, or Rufa Red 
Knots in from increased energy expenditure would be insignificant and discountable. 

5. Determination of Effects 

Given that the activities would occur on the OCS, there would be no effect on northern long-eared bats.  

Based on the analysis in Chapter 4, Effects of the Proposed Action, effects, if any, on listed bird species 
resulting from the construction, operations, and decommissioning of the proposed onshore facilities are 
not likely to adversely affect listed bird species. This finding is due to the lack of suitable nesting and/or 
foraging habitat within the Action Area, the limited amount of required habitat conversion, and the 
localized and short-tern nature of the potential impacts. 

Federally listed birds could occur within the offshore portions of the Action Area given the geographic 
scope of the Proposed Action. Based on prior analyses in Chapter 4, the Proposed Action may affect 
migrating Roseate Terns, Piping Plovers, and Rufa Red Knots due to pile-driving noise, onshore drilling 
and cable laying, tower lighting, turbine operation, and tower decommissioning. Impacts could include 
escape responses and alteration of migration paths. Due to the anticipated use of flashing red tower lights, 
small number of individual migrants potentially affected, and the restricted time period of exposure 
during migration, BOEM concludes that the impacts of the Proposed Action are insignificant and 
discountable. Therefore, the Proposed Action would not likely adversely affect Roseate Terns, Piping 
Plovers, and Rufa Red Knots.  
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6. Avoidance, Minimization, and Mitigation Measures 

This chapter outlines the proposed avoidance, minimization, and mitigation measures to be carried out by 
the applicant that would minimize or eliminate potential impacts on ESA-listed species of birds and bats. 
The following measures are to be required by BOEM as conditions of COP approval: 

• Bird deterrent devices: To minimize attracting birds to operating turbines, the applicant must install 
bird deterrent devices on WTGs and ESPs. The location of bird deterrent devices must be proposed 
by the applicant based on best management practices applicable to the appropriate operation and safe 
installation of the devices. The applicant must confirm the locations of bird deterrent devices with a 
monitoring plan to track the efficacy of the deterrents as part of the as-built documentation it must 
submit with its facility design report.  

• Avian and bat monitoring program: At least 45 calendar days before beginning surveys, the 
applicant must complete, obtain concurrence from the U.S. Department of the Interior (DOI), and 
adopt an avian and bat monitoring plan, including coordination with interested stakeholders. The DOI 
will review the avian and bat monitoring plan and provide any comments on the plan within 30 
calendar days of its submittal. The applicant must resolve all comments on the avian and bat 
monitoring plan to DOI’s satisfaction before implementing the plan. The applicant may conclude that 
DOI has concurred in the avian and bat monitoring plan if DOI provides no comments on the plan 
within 30 calendar days of its submittal date. Specific provisions of the avian and bat monitoring plan 
include: 

− Monitoring: At this time, the applicant is proposing to conduct acoustic monitoring at select 
WTGs and/or ESPs, implement a radio tagging and telemetry program, and record incidental 
observations of dead or injured birds and bats. The specific monitoring components will be 
dependent upon research priorities and available technologies and developed as part of 
consultation with BOEM and USFWS in early 2023. The proposed monitoring will be informed 
using an adaptive management framework and will include a data sharing program. A monitoring 
framework, once developed, will be included in the Final BA as Appendix E, Avian and Bat 
Monitoring Framework.  

− Annual monitoring reports: The applicant must submit to BOEM (at 
renewable_reporting@boem.gov), USFWS, and BSEE (at OSWSubmittals@bsee.gov) a 
comprehensive report after each full year of monitoring (pre- and post-construction) within 
6 months of completion of the last avian survey. The report must include all data, analyses, and 
summaries regarding ESA-listed and non-ESA-listed birds and bats. DOI will use the annual 
monitoring reports to assess the need for reasonable revisions (based on subject matter expert 
analysis) to the avian and bat monitoring plan. DOI reserves the right to require reasonable 
revisions to the avian and bat monitoring plan and may require new technologies as they become 
available for use in offshore environments.  

− Post-construction quarterly progress reports: The applicant must submit quarterly progress 
reports during the implementation of the avian and bat monitoring plan to BOEM (at 
renewable_reporting@boem.gov) and the USFWS by the 15th day of the month following the 
end of each quarter during the first full year that the proposed Project is operational. The progress 
reports must include a summary of all work performed, an explanation of overall progress, and 
any technical problems encountered.  

− Monitoring plan revisions: Within 15 calendar days of submitting the annual monitoring report, 
the applicant must meet with BOEM and USFWS to discuss the following: the monitoring 
results; the potential need for revisions to the avian and bat monitoring plan, including technical 

mailto:renewable_reporting@boem.gov
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refinements or additional monitoring; and the potential need for any additional efforts to reduce 
impacts. If DOI determines after this discussion that revisions to the avian and bat monitoring 
plan are necessary, DOI may require the applicant to modify the avian and bat monitoring plan. If 
the reported monitoring results deviate substantially from the impact analysis included in the 
Final EIS, the applicant must transmit to DOI recommendations for new mitigation measures 
and/or monitoring methods. 

− Operational reporting: The applicant must submit to BOEM (at 
renewable_reporting@boem.gov) and BSEE (at OSWSubmittals@bsee.gov) an annual report 
summarizing monthly operational data calculated from 10-minute supervisory control and data 
acquisition for all turbines together in tabular format: the proportion of time the turbines were 
operational (spinning at or above a threshold of revolutions per minute [rpm] defined as part of 
consultation with BOEM, BSEE, and USFWS) each month, the average rotor speed (monthly 
rpm) of spinning turbines plus 1 standard deviation, and the average pitch angle of blades 
(degrees relative to rotor plane) plus 1 standard deviation. DOI will use this information as inputs 
for avian collision risk models to assess whether the results deviate substantially from the impact 
analysis included in the Final EIS.  

− Raw data: The applicant must store the raw data from all avian and bat surveys and monitoring 
activities according to accepted archiving practices. Such data must remain accessible to DOI and 
USFWS, upon request for the duration of the lease. The applicant must work with BOEM to 
ensure the data are publicly available. The USFWS may specify third-party data repositories that 
must be used, such as the Motus Wildlife Tracking System or MoveBank, and such parties and 
associated data standards may change over the duration of the monitoring plan. 

• Bird and bat mortality reporting: The applicant must submit an annual report covering each 
calendar year, due by January 31 of the following year, documenting any dead (or injured) birds or 
bats found on vessels and structures during construction, operations, and decommissioning. The 
report must be submitted to BOEM (at renewable_reporting@boem.gov), BSEE (at 
OSWSubmittals@bsee.gov), and USFWS. The report must contain the following information: the 
name of species, date found, location, a picture to confirm species identity (if possible), and any other 
relevant information. Carcasses with federal or research bands must be reported to the United States 
Geological Survey Bird Band Laboratory (https://www.usgs.gov/labs/bird-banding-laboratory). Any 
occurrence of dead ESA birds or bats must be reported to BOEM, BSEE, and USFWS as soon as 
practicable (taking into account crew and vessel safety), but no later than 24 hours after the sighting, 
If practicable, carefully collect and preserve the dead specimen in the best possible state. 

• ADLS: The applicant must use an FAA-approved vendor for the ADLS, which will activate the FAA 
hazard lighting only when an aircraft is in the vicinity of the wind facility to reduce visual impacts at 
night. The applicant must confirm the use of an FAA-approved vendor for ADLS on WTGs and ESPs 
in the applicant’s fabrication and installation report.  

• WTG and ESP marking: The applicant must light each WTG and ESPs in a manner that is visible 
by mariners in a 360-degree arc around the WTG and ESPs. Conditional on U.S. Coast Guard 
approval, to minimize the potential of attracting migratory birds, the top of each light will be shielded 
to prevent upward illumination. Additionally, structures must be marked with red flashing strobe-like 
lights that meet FAA requirements for aviation obstruction lighting.  

• Piping Plover protection plan: The applicant must implement onshore measures provided in the 
Piping Plover protection plan (Appendix C). 

https://www.usgs.gov/labs/bird-banding-laboratory
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• Tree-clearing restrictions: To avoid potential direct adverse impacts on northern long-eared bats, 
the applicant will conduct required tree-clearing activities of trees greater than 3 inches in diameter at 
breast height for the onshore portions of the proposed Project during the seasonal tree-clearing 
window of November 1 to March 31. Should tree clearing be necessary outside of the seasonal 
clearing window as described above, presence/probable absence surveys and associated consultation 
with the USFWS will be required by BOEM, and ESA compliance will be achieved through that 
additional consultation.   
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Appendix A: U.S. Fish and Wildlife Service Information for Planning and Consultation Reports





11/30/21, 11:58 AM IPaC: Explore Location resources 

Endangered species 
This resource list is for informational purposes only and does not constitute an analysis of 

project level impacts. 

The primary information used to generate this list is the known or expected range of each species. 

Additional areas of influence (AOI) for species are also considered. An AOI includes areas outside of 

the species range if the species could be indirectly affected by activities in that area (e.g., placing a 

dam upstream of a fish population even if that fish does not occur at the dam site, may indirectly 

impact the species by reducing or eliminating water flow downstream). Because species can move, 

and site conditions can change, the species on this list are not guaranteed to be found on or near 

the project area. To fully determine any potential effects to species, additional site-specific and 

project-specific information is often required. 

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary 

information whether any species which is listed or proposed to be listed may be present in the area 

of such proposed action" for any project that is conducted, permitted, funded, or licensed by any 

Federal agency. A letter from the local office and a species list which fulfills this requirement can 

only be obtained by requesting an official species list from either the Regulatory Review section in 

IPaC (see directions below) or from the local field office directly. 

For project evaluations that require USFWS concurrence/review, please return to the IPaC website 

and request an official species list by doing the following: 

1. Draw the project location and click CONTINUE.

2. Click DEFINE PROJECT.

3. Log in (if directed to do so).

4. Provide a name and description for your project.

5. Click REQUEST SPECIES LIST.

Listed species1 and their critical habitats are managed by the Ecological Services Program of the 

U.S. Fish and Wildlife Service (USFWS) and the fisheries division of the National Oceanic and 

Atmospheric Administration (NOAA Fisheries.2.). 

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this 

list. Please contact NOAA Fisheries for .S.P-ecies under their jurisdiction. 

1. Species listed under the Endangered SP-ecies Act are threatened or endangered; IPaC also

shows species that are candidates, or proposed, for listing. See the listing status P-age. for more

information. IPaC only shows species that are regulated by USFWS (see FAQ).

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an office of the

National Oceanic and Atmospheric Administration within the Department of Commerce.

The following species are potentially affected by activities in this location: 

Mammals 

https://ecos.fws.gov/ipac/location/EA6HRTGIKFFLZNXT4ZXABVC5WU/resources 2/28 
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Name Conclusion 
ESA Section 7 
Determination Notes/Documentation 

Roseate Tern 
(Sterna dougallii) 

No records of species 
occurrence in the Action 
Area  

May Affect, Not 
Likely to 
Adversely Affect 

There are no records of Roseate Terns in the offshore portion of the Action Area (USFWS 2018). In a regional 
telemetry study, no Roseate Terns were tracked flying through the proposed location of wind turbines; in addition, 
terns fly below the RSZ during migration and fly when visibility is good. Based on results from a collision risk 
model, no Roseate Terns would collide with turbines. 
To minimize attracting birds (including passerines to the wind turbines), flashing aviation safety lights would be 
used on wind turbine nacelles to decrease the collision risk and, when possible, work lights, would be down 
shielded during Project construction (Epsilon 2022). To minimize the attraction of birds, the proposed Project would 
consider anti-perching devices, where and if appropriate, to reduce potential bird perching locations (Epsilon 2022). 
Lastly, the applicant is developing a framework for a post-construction monitoring program for birds (Epsilon 
2022).  

Piping Plover 
(Charadrius 
melodus) 

No records of species 
occurrence in the Action 
Area  

May Affect, Not 
Likely to 
Adversely Affect 

Piping Plovers may cross the offshore portions of the Action Area during migration over the OCS. There are no 
records of Piping Plovers in the offshore portion of the proposed Project area (USFWS 2018). Piping Plover fly 
outside of the RSZ, and the small percentage (7 percent) of the Piping Plovers passing through the offshore Project 
area would safely pass over the facility. Based on results from a collision risk model, no Piping Plovers would 
collide with turbines. 
To minimize attracting birds (including passerines to the wind turbines), flashing aviation safety lights would be 
used on wind turbine nacelles to decrease the collision risk and, when possible, work lights, would be down 
shielded during Project construction (Epsilon 2022). To minimize the attraction of birds, the proposed Project would 
consider anti-perching devices, where and if appropriate, to reduce potential bird perching locations (Epsilon 2022). 
Lastly, the applicant is developing a framework for a post-construction monitoring program for birds (Epsilon 
2022).  

Rufa Red Knot 
(Calidris canutus 
rufa) 

No records of species 
occurrence in the Action 
Area 

May Affect, Not 
Likely to 
Adversely Affect 

Rufa Red Knots may occur during nonbreeding season on the Massachusetts coast or during migration over the 
OCS. There are no records of Rufa Red Knots in the offshore portion of the proposed Project area (USFWS 2018).  
Rufa Red Knots migrate during high visibility conditions when there is little or no precipitation. Red knots are 
known to fly at great heights during migration above RSZ, and the small percentage (2 percent) of Rufa Red Knots 
passing through the offshore Project area would safely pass over the facility. Based on results from a collision risk 
model, no Rufa Red Knots would collide with turbines.  
To minimize attracting birds (including passerines to the wind turbines), flashing aviation safety lights would be 
used on wind turbine nacelles to decrease the collision risk and, when possible, work lights, would be down 
shielded during Project construction (Epsilon 2022). To minimize the attraction of birds, the proposed Project would 
consider anti-perching devices, where and if appropriate, to reduce potential bird perching locations (Epsilon 2022). 
Lastly, the applicant is developing a framework for a post-construction monitoring program for birds (Epsilon 
2022).  

Northern long-
eared bat (Myotis 
septentrionalis) 

No records of species 
occurrence in the Action 
Area 

May Affect, Not 
Likely to 
Adversely Affect 

No known occupied hibernacula or maternity roost trees were identified within the Action Area. It is assumed that 
tree-clearing activities would occur outside of the summer maternity season (November 1 through March 31), and 
no direct impacts on northern long-eared bat would occur. Should tree clearing occur during the summer maternity 
season (i.e., April 1 through October 31), the applicant would conduct presence/probable absence surveys in 
coordination with the USFWS to satisfy regulatory concerns. 
Given the distance from shore, BOEM does not expect any northern long-eared bats to encounter operating WTGs, 
and, as such, expects no impacts from operations of the Proposed Action. Lastly, the applicant is developing a 
framework for post-construction monitoring program for bats (Epsilon 2022). 
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Name Conclusion 
ESA Section 7 
Determination Notes/Documentation 

Plymouth red-
bellied turtle 
(Pseudemys 
rubriventris 
bangsi) 

No records of the species 
occurrence in the 
proposed onshore Action 
Area 

No effect No known occurrences of this species are present within the Action Area.  

American 
chaffseed 
(Schwalbea 
americana) 

No records of species 
occurrence in the 
proposed onshore Action 
Area 

No effect No appropriate habitat for this species occurs in any part of the Action Area. 

Sandplain 
gerardia 
(Agalinus acuta) 

No records of species 
occurrence in the 
proposed onshore Action 
Area 

No effect No known occurrences of this species are present within the Action Area.  

Critical habitat No critical habitat 
present 

No effect No designated critical habitat for listed species occurs within the offshore or onshore portions of the Action Aera. 

BOEM = Bureau of Ocean Energy Management; ESA = Endangered Species Act; OCS = Outer Continental Shelf; RSZ = rotor swept zone; WTG = wind turbine generator 
References: 
Epsilon (Epsilon Associates, Inc.). 2022. Draft New England Wind Construction and Operations Plan for Lease Area OCS-A 0534. New England Wind Project. Accessed: October 
2022. Retrieved from: https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south 
USFWS (U.S. Fish and Wildlife Service). 2018. Accessed through U.S. Department of Interior, Northwest Atlantic Seabird Catalog, Version XX. Accessed: October 5, 2018. 

https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south


New England Wind Project  Biological Assessment 

 

Appendix C: Draft Piping Plover Protection Plan 



 

   

 
  

  

       

  

   

  

 

   
    

 

 

Draft Piping Plover Protection Plan 
New England Wind Phase 1/New England Wind 1 Connector 

Craigville Public Beach Landfall Site and Covell’s Beach Landfall Site, Barnstable, MA 
NHESP File No.: XX-XXXX 

Introduction 

Park City Wind LLC (the Proponent) has prepared this draft Piping Plover Protection Plan (PPPP) per 
consultation with the Massachusetts Division of Fisheries and Wildlife, Natural Heritage and Endangered 
Species Program (NHESP) on April 15, 2020 regarding the New England Wind 1 Connector (NE Wind 1 
Connector).  The New England Wind 1 Connector PPPP aligns with the Vineyard Wind Connector 1 PPPP, 
which was developed in collaboration with NHESP to avoid noise-related impacts to nesting piping plovers 
from horizontal directional drilling (HDD) activities at the Covell’s Beach Landfall Site in Barnstable, MA. 
The NE Wind 1 Connector will utilize a landfall site at either Craigville Public Beach, approximately 0.4 
miles west of Covell’s Beach, or at the Covell’s Beach Landfall Site.  Since both landfall sites have similar 
characteristics and resource areas, the New England Wind 1 Connector PPPP applies to both landfall sites 
under consideration for NE Wind 1 Connector. 

For Vineyard Wind Connector 1, NHESP requested the following: 

Please provide a Piping Plover protection plan that addresses measures to protect state-listed 
species and their habitats during the nesting season (April 1 – August 31) and a contingency plan 
in the event problems arise during the HDD cable installation, including: 

a. Work begins prior to April 1 and lapses for 3 or more days. 
b. Weather or other unforeseen problems arise which delay the start of work to April 1 – 

August 31. 
c. Problems with the HDD drill arise which require physical access to the coastal beach or 

result in physical disturbance to the coastal beach (e.g. obstructions, blow-outs). 
d. Details regarding how the work area will be delineated to prevent encroachment onto the 

coastal beach. 

I. Commencement of Work 

The Proponent is developing a construction schedule that anticipates commencing HDD activities 
at either the Craigville Public Beach Landfall Site or the Covell’s Beach Landfall Site prior to April 
1. It is possible that HDD activities at the landfall site could extend beyond that date. It is 
extremely unlikely that the Proponent would initiate landfall site HDD activities after April 1. 
However, if for some currently unforeseen reason it is necessary to initiate or re-initiate after a 
work stoppage of over 48 hours during the Piping Plover nesting season, the Proponent will 
implement the following measures to avoid disturbing any nesting Piping Plovers near the landfall. 
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A. Notifications 

The Proponent will notify NHESP, Bureau of Ocean Energy Management (BOEM), and US Fish and 
Wildlife Service, (collectively referred to as “the agencies”) if the need to initiate activities after 
April 1 arises, including the reason, the anticipated duration of the work, and any other 
information requested by the agencies. 

B. Monitoring by Credentialed Biologist 

Plover monitoring as described in this plan will be carried out only by qualified biologists from an 
accredited organization or an individual who has at least one year of previous experience at an 
accredited organization conducting shorebird monitoring for Piping Plovers. 

C. Pre-Mobilization Plover Survey 

The Proponent will employ a shorebird monitor to perform a pre-mobilization survey of the beach 
and dune area adjacent to the parking lot being utilized for HDD staging at the landfall site. The 
purpose of this survey will be to ascertain the presence or absence of any nesting plovers within 
200 yards of the work zone.  For the purpose of performing plover monitoring surveys, the work 
zone will include a portion of the landfall site parking lot as well as the proposed HDD alignment 
extending across the beach area from the parking lot to Nantucket Sound. 

If there are no Piping Plover nests, scrapes, or territorial pairs identified within 200 yards of the 
work zone, the shorebird monitor will document the findings, report to the agencies and the 
Proponent, and the Proponent will be cleared to mobilize into the area within 48 hours with no 
further monitoring activities required.  However, if any Piping Plover nests, scrapes, or territorial 
pairs are observed within 200 yards of the work zone, the shorebird monitor will record their 
locations and will report back to the agencies and the Proponent, and the Proponent will 
implement the plover monitoring as outlined below. 

D. Plover Monitoring Plan 

Monitoring, if necessary, will be consistent with the procedures established under the 
Massachusetts NHESP’s “Guidelines for Managing Recreational Use of Beaches to Protect Piping 
Plovers, Terns, and their Habitats in Massachusetts” for use of roads and parking lots in areas 
where unfledged chicks are present.1 Daily monitoring will be conducted from the time 
construction equipment is  mobilized  to the landfall site parking lot  extending  through  the 
construction phase, including equipment demobilization. 

Massachusetts Division of Fisheries & Wildlife, Natural Heritage and Endangered Species Program, “Guidelines 
for Managing Recreational Use of Beaches to Protect Piping Plovers, Terns, and their Habitats in Massachusetts”, 
1993, page 8. 
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Under this protocol, the monitoring intensity will increase with increasing proximity of nests 
and/or chicks relative to the work zone and will also increase with increasing frequency of chick 
observations. If plovers are less than 200 yards from the construction activity, then a qualified 
monitor must be present to observe if nesting plovers or their young are disturbed from the 
activity (for example observing an increase in vocalizations, adults repeatedly leaving the nest, or 
adults staying off the nest for more than a few minutes). If a nest or brood consistently remains 
more than 100 yards from the work zone, the nest will be monitored once per day at dawn (before 
0600 hours) prior to the onset of work during appropriate weather conditions. Nests or broods 
showing a tendency to occur within 50–100 yards of the work zone will be monitored twice per 
day at dawn prior to the onset of work and dusk (before 0600 hours and after 1900 hours) during 
appropriate weather conditions. Note that no mobilization of construction equipment to the 
landfall site parking lot will be allowed if any plover nest is observed within 50 yards of the work 
zone, unless specifically permitted by NHESP. 

If the qualified shorebird monitor observes that state-listed birds are disturbed by the initiation 
(or re-initiation) of work, or by construction activities, then all work shall cease until such time as 
the plovers move away from the area (beyond 200 m) or after consultation with the agencies. 

E. Training of Construction Personnel 

This Piping Plover Protection Plan will be incorporated into the construction management plan 
that is being prepared for the HDD operations, so it can be understood in advance and 
implemented by site personnel should it be necessary to mobilize for HDD operations after April 
1 or if ongoing HDD drilling operations at the landfall site are halted for over 48 hours after April 
1. 

II. Work Stoppage for over 48 Hours and Resumption 

In the event that HDD operations are paused for over 48 hours after April 1, then work will not 
resume until a shorebird monitor inspects the area to identify any plover nests within 200 yards 
of the work zone. If any nests are observed within 200 yards of the work zone, the project will 
comply with the procedures described above for initiation of construction activities after April 1. 

III. Delineation of work area to prevent encroachment onto coastal beach 

The HDD staging area will be located entirely within the paved parking lot at either Craigville Public 
Beach or Covell’s Beach, and will be secured within a fenced and gated perimeter.  If equipment 
access on Craigville Beach is required for any reason during the shorebird nesting season, then in 
advance of equipment access, notification and proposed monitoring procedures to be undertaken 
by the shorebird monitor must be provided to the agencies. 

IV. HDD Design and Breakout Prevention 

The likelihood of needing physical access to the coastal beach or the risk of impacts to the beach 
itself are both very low.  The HDD design has been informed by site-specific geotechnical data to 
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minimize the risk of a surficial release of drilling mud. These investigations have enabled the 
Project to understand the containment capacity of the soils at the drill entry point, and to 
establish maximum drilling pressures to prevent a breakout on the beach.  To further reduce the 
potential for a breakout on the beach, the drilling will likely be conducted within an entry casing 
first 100-150 feet of the HDD, at which point the drill head will be approximately 20 feet below 
the grade of the beach. 

Furthermore, the Project will use a drilling fluid composed of bentonite clay or mud.  This benign, 
natural material will pose little to no threat to water quality or ecological resources in the rare 
instance of seepage around the HDD operations. 

Effective construction management during HDD operations will further minimize the already-
remote potential for beach or seafloor disturbance through drilling fluid seepage (i.e., frac-out). 
Drilling fluid seepage can occur when pressurization of the drill hole exceeds the containment 
capacity of the overburden soil material, but by providing adequate depth of cover for the HDD 
installation, the risk of seepage can be substantially reduced. Nonetheless, the Proponent will 
adhere to the operational standards discussed below to minimize the chances of drilling fluid 
seepage. 

In the contingency planning for the HDD, prevention of drilling fluid seepage has been a primary 
consideration in the trajectory of the installation.  As such, the HDD drill hole will likely descend 
from the HDD pit location to a depth of approximately 30 feet below the seafloor before rising 
toward the exit hole on the seafloor where installation will transition to cable burial. As the pilot 
hole approaches the targeted exit hole location, the contractor will minimize the amount of 
drilling fluid near the head to minimize the potential for a release of drilling mud as the drill head 
reaches the surface of the seafloor. 

The geometry of the drill hole profile can also affect the potential for drilling fluid seepage.  In a 
profile that makes compound or tight-radii turns, down-hole pressures can build, thus increasing 
the potential for drilling fluid seepage.  The proposed drilling profile, with its smooth and gradual 
vertical curves, will avoid this potential effect.  In addition, horizontal curvature of the HDD route 
will minimize the potential for pressure buildup caused by drill hole geometry. 

In the unlikely event that a disturbance of the coastal beach occurs between April 1 and August 
31 associated with the HDD, the Proponent will immediately mobilize a shorebird monitor to 
survey the site in advance of any equipment access on the beach, and will ensure that no remedial 
actions on the beach interfere with nesting Plovers or their chicks. The monitor will remain on-
site until the equipment involved in the remedial operations on the beach has returned to the 
work limits within the landfall site parking lot. 

V. Reporting 

If monitoring is required (because HDD activities begin after April 1, or if there is a work stoppage 
of over 48 hours after April 1), the shorebird monitor will prepare daily field reports that will be 
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provided to the Proponent and the agencies on a weekly basis until plover chicks from any of the 
nest being monitored have fledged. In addition to reporting on the status and location of the nest 
and brood relative to the work zone, the report will provide other pertinent details such as 
weather, wind direction and velocity, evidence of predators, etc. Photographs will be included to 
provide a visual record of any unusual observations. Following demobilization of construction 
equipment from the landfall site parking lot, a summary report describing the monitoring effort 
will also be prepared and provided to the Proponent and the agencies. 

VI. Modifications to Plan 

Any changes to the PPPP must be requested in writing at least two weeks prior to the anticipated 
implementation of said changes for review and written-approval by the NHESP. 
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Appendix D: Stochastic Collision Risk Assessment for Movement Model Inputs and Outputs



Summary of simulation results from SCRAM: a stochastic collision 
risk assessment for movement data 

13 December 2022 

SCRAM was developed by Biodiversity Research Institute, the University of Rhode Island, and the U.S. Fish 
and Wildlife Service with funding from the Bureau of Ocean Energy Management. 

1 



SCRAM run details SCRAM v. 0.91.1 - Lyrical Brachycarpus 

SCRAM run details 

## SCRAM - the Stochastic Collision Risk Assessment for Movement version 
## Version: 0.91.1 - Lyrical Brachycarpus 
## Iterations: 1000 
## Model option: Option 3: slower but more accurate assessment 
## Project: New England 
## Modeler: David Bigger 
## The model run was started at: Tue Dec 13 13:26:34 2022 EST 
## The model run was completed at: Tue Dec 13 13:48:47 2022 EST 
## Run 1: the probability of exceeding specified threshold (1) is < 0.001. 

New England, David Bigger 2022-12-13 18:48:47 2 



Model inputs used for this analysis SCRAM v. 0.91.1 - Lyrical Brachycarpus 

Model inputs used for this analysis 

Table 1: Species input parameters (mean and 95 perc. range). 

Species Turbine 
model 

Avoidance Wing span Body length Speed 

Piping Plover Unk 0.93 (0.92, 0.94) 0.38 (0.38, 0.38) 0.18 (0.17, 0.18) 11.8 (2.86, 
21.38) 

Table 2: Species monthly (Jan-Jun) population estimates ± SD and assumptions/limitations as specifed by 
the USFWS using the most recent data. 

Species Jan Feb Mar Apr May Jun 

Piping Plover 0 ± 0 0 ± 0 4578 ± 0 4578 ± 0 4578 ± 0 4578 ± 0 

Table 3: Species monthly (Jul-Dec) population estimates ± SD and assumptions/limitations as specifed by 
the USFWS using the most recent data. 

Species Jul Aug Sep Oct Nov Dec 

Piping Plover 4578 ± 0 7423 ± 0 7423 ± 0 7423 ± 0 0 ± 0 0 ± 0 

Population data assumptions/limitations: 
1) Entire Atlantic coast population could be present in area during months listed. 
2) Occurrence through October to include birds stopping over in mid-Atlantic (e.g. North Carolina). 
Number of birds still present in Atlantic likely lower. 
3) Estimate of HY fedges, uses the 20-year (2002 - 2021) average productivity (unweighted). 

Table 4: Wind farm input parameters (mean and 95 perc. range). 

Species Turbine 
model 

Num. 
turbines 

Rotor 
radius 

Hub 
height (m) 

Blade 
width (m) 

Wind 
speed 
(mps) 

Piping Plover Unk 130 (130, 
130) 

143 (143, 
143) 

170 (170, 
170) 

9 (9, 9) 8.65 (7.64, 
9.61) 

Table 5: Wind farm input parameters (mean and 95 perc. range). 

Species Turbine 
model 

Prop. 
upwind 

Rotor 
speed 
(rpm) 

Pitch 
(radians) 

Farm 
width 
(km) 

Lat. Long. 

Piping Plover Unk 1 (1, 1) 3.18 (2.81, 
3.53) 

0.03 (0.03, 
0.04) 

31 (31, 31) 40.92 -70.66 
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Model inputs used for this analysis SCRAM v. 0.91.1 - Lyrical Brachycarpus 

Table 6: Monthly wind farm operational data (mean and 95 perc. range) is given for each wind farm 
specifcation. 

Species Turbine 
model 

Jan Op. Feb Op. Mar Op. Apr Op. May Op. Jun Op. 

Piping Plover Unk 86.9 (83.2, 
90.4) 

87.1 (83.4, 
91) 

87.2 (83.9, 
90.8) 

86.7 (83.1, 
90.2) 

85.3 (81.8, 
88.8) 

85 (81.5, 
88.6) 

Table 7: Monthly wind farm operational data (mean and 95 perc. range) is given for each wind farm 
specifcation. 

Species Turbine 
model 

Jul Op. Aug Op. Sep Op. Oct Op. Nov Op. Dec Op. 

Piping Plover Unk 82.6 (79, 
86.2) 

82.8 (79.3, 
86.1) 

83.4 (79.7, 
86.8) 

85.4 (81.6, 
89) 

86.3 (82.9, 
89.7) 

87.1 (83.6, 
90.7) 
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Results for the SCRAM simulation SCRAM v. 0.91.1 - Lyrical Brachycarpus 

Results for the SCRAM simulation 

Table 8: The predicted mean and 95 perc. prediction intervals of the number of collisions per month and 
the total summed monthly number of collisions and 95 perc. prediction interval. Results are not shown for 
months that do not have movement data. 

Species Turbine 
model 

month Mean 
number of 
collisions 

Lower 
pred. 
interval 

Upper 
pred. 
interval 

Piping Plover 
Piping Plover 
Piping Plover 
Piping Plover 
Piping Plover 

Unk 
Unk 
Unk 
Unk 
Unk 

Jan 
Feb 
Mar 
Apr 
May 0 0 0 

Piping Plover 
Piping Plover 
Piping Plover 
Piping Plover 
Piping Plover 

Unk 
Unk 
Unk 
Unk 
Unk 

Jun 
Jul 
Aug 
Sep 
Oct 

0 
0.008 
0 
0 

0 
0.006 
0 
0 

0.002 
0.011 
0.003 
0 

Piping Plover 
Piping Plover 
Piping Plover 

Unk 
Unk 
Unk 

Nov 
Dec 
annual 0.009 0.007 0.013 
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Results for the SCRAM simulation SCRAM v. 0.91.1 - Lyrical Brachycarpus 
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Figure 1: A map of the species occurrence probabities and wind farm location. 
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Results for the SCRAM simulation SCRAM v. 0.91.1 - Lyrical Brachycarpus 
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Figure 2: A frequency histogram of the total number of collisions per year. The heights of the bars show the 
relative frequency of each value. Months for which movement data were provided or available are shown in 
bold; only bold months are shown in histogram of annual collisions. 
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Results for the SCRAM simulation SCRAM v. 0.91.1 - Lyrical Brachycarpus 
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Figure 3: The predicted mean and 95 perc. prediction intervals of the number of collisions per month. 
Results are not shown for months that do not have movement data. Total annual collision rate and 95 perc. 
prediction interval are given at top. The threshold is shown divided by the number of months that movement 
data were available. 

New England, David Bigger 2022-12-13 18:48:47 8 



Summary of simulation results from SCRAM: a stochastic collision 
risk assessment for movement data 

13 December 2022 

SCRAM was developed by Biodiversity Research Institute, the University of Rhode Island, and the U.S. Fish 
and Wildlife Service with funding from the Bureau of Ocean Energy Management. 

1 



SCRAM run details SCRAM v. 0.91.1 - Lyrical Brachycarpus 

SCRAM run details 

## SCRAM - the Stochastic Collision Risk Assessment for Movement version 
## Version: 0.91.1 - Lyrical Brachycarpus 
## Iterations: 1000 
## Model option: Option 3: slower but more accurate assessment 
## Project: New England 
## Modeler: David Bigger 
## The model run was started at: Tue Dec 13 13:54:49 2022 EST 
## The model run was completed at: Tue Dec 13 14:17:16 2022 EST 
## Run 1: the probability of exceeding specified threshold (1) is < 0.001. 
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Model inputs used for this analysis SCRAM v. 0.91.1 - Lyrical Brachycarpus 

Model inputs used for this analysis 

Table 1: Species input parameters (mean and 95 perc. range). 

Species Turbine 
model 

Avoidance Wing span Body length Speed 

Red Knot Unk 0.93 (0.92, 0.94) 0.5 (0.45, 0.54) 0.24 (0.23, 0.25) 20.21 (16.51, 
23.82) 

Table 2: Species monthly (Jan-Jun) population estimates ± SD and assumptions/limitations as specifed by 
the USFWS using the most recent data. 

Species Jan Feb Mar Apr May Jun 

Red Knot 10400 ± 0 10400 ± 0 10400 ± 0 10400 ± 0 59200 ± 0 59200 ± 0 

Table 3: Species monthly (Jul-Dec) population estimates ± SD and assumptions/limitations as specifed by 
the USFWS using the most recent data. 

Species Jul Aug Sep Oct Nov Dec 

Red Knot 59200 ± 0 59200 ± 0 72520 ± 0 54720 ± 0 41400 ± 0 10400 ± 0 

Population data assumptions/limitations: 
1) All pass through in spring - #s consistent w/Lyons et al super-population estimate for 2020 in DE 
Bay: 40,444 (95 perc. credible interval: 33,627–49,966). 
2) Winter population estimates represent the total # of adults and sub-adults (in general). 
3) Southern and northern wintering birds could be present during July - Sept. 
4) Only northern wintering birds could be present during Oct - Nov. 
5) Only southeast US and Caribbean birds could be present during Dec. 
6) Birds from western Gulf population are excluded from totals in Atlantic region due to lack of 
information on extent to which they use the Atlantic region. 
7) Numbers do not include HY birds in fall. 
8) Dec number coming from Lyons et al 2017. Just includes SE US Birds, not Caribbean. 
9) Issues with double counting addressed because birds may be present in di˙erent areas of Atlantic 
region for weeks to months. 

Table 4: Wind farm input parameters (mean and 95 perc. range). 

Species Turbine 
model 

Num. 
turbines 

Rotor 
radius 

Hub 
height (m) 

Blade 
width (m) 

Wind 
speed 
(mps) 

Red Knot Unk 130 (130, 
130) 

143 (143, 
143) 

170 (170, 
170) 

9 (9, 9) 8.66 (7.69, 
9.63) 
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Model inputs used for this analysis SCRAM v. 0.91.1 - Lyrical Brachycarpus 

Table 5: Wind farm input parameters (mean and 95 perc. range). 

Species Turbine 
model 

Prop. 
upwind 

Rotor 
speed 
(rpm) 

Pitch 
(radians) 

Farm 
width 
(km) 

Lat. Long. 

Red Knot Unk 1 (1, 1) 3.18 (2.82, 
3.54) 

0.03 (0.03, 
0.04) 

31 (31, 31) 40.92 -70.66 

Table 6: Monthly wind farm operational data (mean and 95 perc. range) is given for each wind farm 
specifcation. 

Species Turbine 
model 

Jan Op. Feb Op. Mar Op. Apr Op. May Op. Jun Op. 

Red Knot Unk 87 (83.3, 
90.9) 

87.2 (83.7, 
91) 

87.2 (83.8, 
90.9) 

86.7 (83.3, 
90.6) 

85.3 (81.8, 
88.9) 

85 (81.5, 
88.6) 

Table 7: Monthly wind farm operational data (mean and 95 perc. range) is given for each wind farm 
specifcation. 

Species Turbine 
model 

Jul Op. Aug Op. Sep Op. Oct Op. Nov Op. Dec Op. 

Red Knot Unk 82.5 (79.3, 
85.9) 

82.9 (79.5, 
86.2) 

83.4 (79.8, 
86.9) 

85.3 (81.6, 
88.9) 

86.2 (82.6, 
89.9) 

87.2 (83.5, 
90.6) 
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Results for the SCRAM simulation SCRAM v. 0.91.1 - Lyrical Brachycarpus 

Results for the SCRAM simulation 

Table 8: The predicted mean and 95 perc. prediction intervals of the number of collisions per month and 
the total summed monthly number of collisions and 95 perc. prediction interval. Results are not shown for 
months that do not have movement data. 

Species Turbine month Mean Lower Upper 
model number of pred. pred. 

collisions interval interval 
Red Knot Unk Jan 
Red Knot Unk Feb 
Red Knot Unk Mar 
Red Knot Unk Apr 
Red Knot Unk May 
Red Knot Unk Jun 
Red Knot Unk Jul 
Red Knot Unk Aug 0.003 0 0.016 
Red Knot 
Red Knot 

Unk 
Unk 

Sep 
Oct 

0.003 
0.001 

0 
0 

0.028 
0.001 

Red Knot Unk Nov 0.001 0 0.017 
Red Knot Unk Dec 
Red Knot Unk annual 0.009 0.004 0.036 
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Results for the SCRAM simulation SCRAM v. 0.91.1 - Lyrical Brachycarpus 
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Figure 1: A map of the species occurrence probabities and wind farm location. 

New England, David Bigger 2022-12-13 19:17:16 6 
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Figure 2: A frequency histogram of the total number of collisions per year. The heights of the bars show the 
relative frequency of each value. Months for which movement data were provided or available are shown in 
bold; only bold months are shown in histogram of annual collisions. 
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Figure 3: The predicted mean and 95 perc. prediction intervals of the number of collisions per month. 
Results are not shown for months that do not have movement data. Total annual collision rate and 95 perc. 
prediction interval are given at top. The threshold is shown divided by the number of months that movement 
data were available. 
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Summary of simulation results from SCRAM: a stochastic collision 
risk assessment for movement data 

13 December 2022 

SCRAM was developed by Biodiversity Research Institute, the University of Rhode Island, and the U.S. Fish 
and Wildlife Service with funding from the Bureau of Ocean Energy Management. 

1 



SCRAM run details SCRAM v. 0.91.1 - Lyrical Brachycarpus 

SCRAM run details 

## SCRAM - the Stochastic Collision Risk Assessment for Movement version 
## Version: 0.91.1 - Lyrical Brachycarpus 
## Iterations: 1000 
## Model option: Option 3: slower but more accurate assessment 
## Project: New England 
## Modeler: David Bigger 
## The model run was started at: Tue Dec 13 14:19:26 2022 EST 
## The model run was completed at: Tue Dec 13 14:41:52 2022 EST 
## Run 1: the probability of exceeding specified threshold (1) is < 0.001. 
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Model inputs used for this analysis SCRAM v. 0.91.1 - Lyrical Brachycarpus 

Model inputs used for this analysis 

Table 1: Species input parameters (mean and 95 perc. range). 

Species Turbine 
model 

Avoidance Wing span Body length Speed 

Roseate Tern Unk 0.93 (0.92, 0.94) 0.76 (0.72, 0.8) 0.37 (0.33, 0.41) 12.45 (3.39, 
21.7) 

Table 2: Species monthly (Jan-Jun) population estimates ± SD and assumptions/limitations as specifed by 
the USFWS using the most recent data. 

Species Jan Feb Mar Apr May Jun 

Roseate Tern 0 ± 0 0 ± 0 0 ± 0 10916 ± 0 10916 ± 0 10916 ± 0 

Table 3: Species monthly (Jul-Dec) population estimates ± SD and assumptions/limitations as specifed by 
the USFWS using the most recent data. 

Species Jul Aug Sep Oct Nov Dec 

Roseate Tern 16251 ± 0 16251 ± 0 16251 ± 0 16251 ± 0 0 ± 0 0 ± 0 

Population data assumptions/limitations: 
1) Entire NW Atlantic pop could be present in area during months listed. 
2) Average of most recent (2018 and 2019) productivity data from three largest colonies (representing >90 
perc. of population) representative of entire population. 
3) Fledging and post-breeding dispersal period occurs from July through Sept. 
4) Numbers of non-breeding adults are not included. 
5) Does not include non-breeding 1 and 2 year old birds that return but do not breed. 
6) From Gochfeld and Burger (2020): Northeastern birds frst arrive at Nantucket and Martha’s Vineyard, 
MA, in large focks, then disperse north as well as west. They arrive 26 Apr-20 May at Bird I., MA (Nisbet 
1980, Nisbet 1981b, Nisbet 1989b), slightly later at Falkner I., CT, and Great Gull I., NY. 
7) From Gochfeld and Burger (2020): Apparently all birds migrate directly from the staging area around 
Cape Cod across the w. North Atlantic to the West Indies (Nisbet 1984, C. Mostello). Very small numbers 
occur at sea o˙ N. Carolina from late Aug to late Sep, with a peak in early Sep; the latest date was 28 Oct 
(D. Lee). 

Table 4: Wind farm input parameters (mean and 95 perc. range). 

Species Turbine 
model 

Num. 
turbines 

Rotor 
radius 

Hub 
height (m) 

Blade 
width (m) 

Wind 
speed 
(mps) 

Roseate Tern Unk 130 (130, 
130) 

143 (143, 
143) 

170 (170, 
170) 

9 (9, 9) 8.65 (7.72, 
9.59) 
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Model inputs used for this analysis SCRAM v. 0.91.1 - Lyrical Brachycarpus 

Table 5: Wind farm input parameters (mean and 95 perc. range). 

Species Turbine 
model 

Prop. 
upwind 

Rotor 
speed 
(rpm) 

Pitch 
(radians) 

Farm 
width 
(km) 

Lat. Long. 

Roseate Tern Unk 1 (1, 1) 3.18 (2.84, 
3.52) 

0.03 (0.03, 
0.04) 

31 (31, 31) 40.92 -70.66 

Table 6: Monthly wind farm operational data (mean and 95 perc. range) is given for each wind farm 
specifcation. 

Species Turbine 
model 

Jan Op. Feb Op. Mar Op. Apr Op. May Op. Jun Op. 

Roseate Tern Unk 86.9 (83.4, 
90.5) 

87.1 (83.8, 
90.4) 

87.1 (83.5, 
91.1) 

86.6 (83.1, 
90.1) 

85.3 (81.8, 
88.9) 

85.2 (81.7, 
88.9) 

Table 7: Monthly wind farm operational data (mean and 95 perc. range) is given for each wind farm 
specifcation. 

Species Turbine 
model 

Jul Op. Aug Op. Sep Op. Oct Op. Nov Op. Dec Op. 

Roseate Tern Unk 82.6 (79.1, 
86.1) 

82.8 (79, 
86.2) 

83.6 (80.1, 
87.3) 

85.4 (81.7, 
89) 

86.2 (82.7, 
89.8) 

87.2 (83.7, 
90.6) 
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Results for the SCRAM simulation SCRAM v. 0.91.1 - Lyrical Brachycarpus 

Results for the SCRAM simulation 

Table 8: The predicted mean and 95 perc. prediction intervals of the number of collisions per month and 
the total summed monthly number of collisions and 95 perc. prediction interval. Results are not shown for 
months that do not have movement data. 

Species Turbine month Mean Lower Upper 
model number of pred. pred. 

collisions interval interval 
Roseate Tern Unk Jan 
Roseate Tern Unk Feb 
Roseate Tern Unk Mar 
Roseate Tern Unk Apr 
Roseate Tern Unk May 
Roseate Tern Unk Jun 0.003 0.002 0.005 
Roseate Tern Unk Jul 0.013 0.008 0.023 
Roseate Tern Unk Aug 0.02 0.012 0.038 
Roseate Tern 
Roseate Tern 

Unk 
Unk 

Sep 
Oct 

0.002 0 0.01 

Roseate Tern Unk Nov 
Roseate Tern Unk Dec 
Roseate Tern Unk annual 0.038 0.024 0.069 
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Figure 1: A map of the species occurrence probabities and wind farm location. 
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Results for the SCRAM simulation SCRAM v. 0.91.1 - Lyrical Brachycarpus 
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Figure 2: A frequency histogram of the total number of collisions per year. The heights of the bars show the 
relative frequency of each value. Months for which movement data were provided or available are shown in 
bold; only bold months are shown in histogram of annual collisions. 
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Figure 3: The predicted mean and 95 perc. prediction intervals of the number of collisions per month. 
Results are not shown for months that do not have movement data. Total annual collision rate and 95 perc. 
prediction interval are given at top. The threshold is shown divided by the number of months that movement 
data were available. 
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New England Wind Project  Biological Assessment 

 

Appendix E:  Avian and Bat Monitoring Framework 

This plan is being developed in coordination with USFWS and BOEM and will be included in the  
Final BA. 
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