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CONSTRUCTION AND OPERATIONS PLAN

EXECUTIVE SUMMARY

Sunrise Wind LLC (Sunrise Wind) is submitting this Construction and Operations Plan (COP) to
support the siting and development of the Sunrise Wind Farm (SRWF) and the Sunrise Wind Export
Cable (SRWEC) (collectively, the Sunrise Wind Farm Project or Project). Sunrise Wind is a 50/50
joint venture between Orsted North America Inc. (Orsted NA) and Eversource Investment LLC
(Eversource).

The wind farm portion of the Project (referred to as the Sunrise Wind Farm [SRWF]) will be located
on the Outer Continental Shelf (OCS) in the designated Bureau of Ocean Energy Management
(BOEM) Renewable Energy Lease Area OCS-A 0487 (Lease Area).! The Lease Areq is
approximately 18.9 statute miles (mi) (16.4 nautical miles [nm], 30.4 kilometers [km]) south of
Martha's Vineyard, Massachusetts, approximately 30.5 mi (26.5 nm, 48.1 km) east of Montauk,
New York, and 16.7 mi (14.5 nm, 26.8 km) from Block Island, Rhode Island (Figure ES-1 and

Figure ES-2). The Lease Area contains portions of areas that were originally awarded through the
BOEM competitive renewable energy lease auctions of the Wind Energy Areas (WEA) off the
shores of Rhode Island and Massachusetts. Other components of the Project will be located on
the OCS, in state waters of New York, and onshore in the Town of Brookhaven, Long Island,

New York. The proposed interconnection location for the Project is the Holbrook Substation.

The Project is defined in this COP using a Project Design Envelope (PDE) approach. The PDE
defines “a reasonable range of project designs” associated with various components of a
project (e.g., foundation and wind turbine generator [WTG] options) (BOEM 2018). The PDE is
used to assess the potential maximum impacts on key environmental and human use resources
(e.g., marine mammals, fish, benthic habitats, commercial fisheries, and navigation), focusing on
the design parameter (within the defined range) that represents the greatest potential impact
(i.e., the maximum design scenario) for each unique resource. The PDE for the Project is based
on a generating capacity ranging between 924 megawatts (MW) and 1,034 MW with power
fransmitted to shore on direct current (DC) submarine cables. The Project includes the following
primary assumptions:

) Onshore:

— Onshore Transmission Cable, a fransition joint bay (TJB) and concrete and/or direct
buried joint bays and associated components;

— Onshore Interconnection Cable;

— Fiber optic cable co-located with the Onshore Transmission and Onshore
Intferconnection Cables; and

— One Onshore Converter Station (OnCS-DC).

1 A portion of Lease Area OCS-A 0500 (Bay State Wind LLC) and the entirety of Lease Area OCS-A 0487 (formerly
Deepwater Wind New England LLC) were assigned to Sunrise Wind LLC on September 3, 2020, and the two areas
were merged and a revised Lease OCS-A 0487 was issued on March 15, 2021. Thus, when using the term “Lease Area”
within this COP, Sunrise Wind is referring to the new merged Lease Area OCS-A 0487.
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CONSTRUCTION AND OPERATIONS PLAN

o Offshore:
- Up to 94 WTGs at 102 potential positions;
— Up to 95 foundations (for WTGs and an Offshore Converter Station [OCS-DC]);
—  Up to 180 mi (290 km) of IAC;
- One OCS-DC; and
— One DC SRWEC located within an up to 104.6-mi (168.4-km)-long corridor.

The Project will be commissioned and operational by end of Q4 2025. Sunrise Wind assumes alll
permits will be obtained by Q1 2024, to allow for final engineering and design, contract
negotiations, procurement, and manufacturing prior to installation. Activities to support landfall
installation are anticipated to begin in Q1 2024, and other offshore activities (including seafloor
preparation activities) are anticipated to begin in Q2 2024. Limited onshore construction
activities began in Q3 2023.

The Project components and locations presented in this COP and shown on Figure ES-1 and
Figure ES-2 have been selected based on environmental and engineering site characterization
studies completed to date and will be refined in the Facility Design Report (FDR) and Fabrication
and Installation Report (FIR), which will be reviewed by BOEM pursuant to Title 30 of the Code of
Federal Regulations (CFR) Parts 585.700-702 before the commencement of installation.

In addition, a Certified Verification Agent (CVA), approved by BOEM, will conduct an
independent assessment, and verify that the Project components are fabricated and installed in
accordance with both this COP and the FDR/FIR.

The Project will provide clean, reliable offshore wind energy that will increase the amount and
availability of renewable energy to New York while creating the opportunity to displace
electricity generated by fossil fuel-powered plants and offering substantial economic and
environmental benefits. New York has adopted substantial renewable portfolio standards and
clean energy targets to address issues associated with climate change, highlighting the current
and future demand for this Project.
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CONSTRUCTION AND OPERATIONS PLAN

In response to the expressed need and demand, Sunrise Wind executed a confract with the
New York State Energy Research and Development Authority (NYSERDA) for a 25-year Offshore
Wind Renewable Energy Certificate (OREC) Agreement in October 2019. While the proposal had
been for an 880-MW project, the OREC Agreement specifically allowed for a “Maximum Project
Capacity” of 924 MW, and Sunrise Wind has committed fo an HVYDC system, assuming a 924-MW
project. Under the OREC Agreement, NYSERDA will purchase the ORECs created by 924 MW of
offshore wind energy capacity from the operational Project and make them available for
purchase by New York load-serving entities. The Project is being developed to fulfill its obligations
to New York in accordance with its OREC Agreement. Furthermore, Sunrise Wind needs to
maximize the contractually-permissible size of the Project in order to be financially viable.
Accordingly, Sunrise Wind needs — and intends to — install enough WTGs to reach its contracted
Maximum Project Capacity of 924 MW. As specified in the OREC Agreement, the Project will
generate electricity from an offshore wind farm located in the Lease Area for fransmission and
delivery to the LIPA Holbrook Substation. The Project will include up to 94 WTGs (at 102 potential
WTG positions), IAC, one OCS-DC, and one direct current SRWEC making landfall in the Town of
Brookhaven, New York.

In addition to the 924 MW contracted to NYSERDA, Sunrise Wind has the opportunity to enter into
other potential offtake agreements or sell additional elecftricity on a merchant basis without an
offfake contract. Sunrise Wind is currently working with suppliers to determine the maximum
capacity of the DC transmission system, and with the New York Independent System Operator to
confirm the maximum interconnection capacity limits at the Holbrook Substation. Depending on
the technical limitations of the DC transmission system, as well as the technical limitations for
injecting power at the Holbrook Substation, the total nameplate capacity of the Project,
inclusive of the 924 MW confracted to NYSERDA, could be up to 1,034 MW. Thus, the PDE for the
Project described in Section 1.2 and Section 3 is based on an operating capacity ranging
between 924 MW and 1,034 MW. If additional offtake contracts are signed or a decision is made
to sell on a merchant basis, the additional capacity (up to 110 MW) would be installed during a
single campaign with the 924 MW confracted to NYSERDA.

As such, the Project will help the State achieve the aggressive clean energy goals set forth in
REV, the CES and more recently, the Climate Leadership and Community Protection Act
(CLCPA), which was signed in July 2019 and adopts the most ambitious and comprehensive
climate and clean energy legislation in the country. The CLCPA sets forth an ambitious plan that
sets the NYS goal of achieving 100 percent carbon-free electricity by 2040 and 70 percent of
electricity from renewable sources by 2030, including a target of reaching 2,000 MW of offshore
wind by 2035.

This COP includes the following information:

e An overview of the Project, including a summary of the PDF, details on the regulatory
framework in which the Project will be reviewed, a description of the agency and
stakeholder outreach, and other key Project information requested by BOEM (Section 1);

« A summary of the siting and routing selection processes for the Project, including the siting
history, and discussion of siting, design, and construction alternatives considered during
Project development (Section 2);
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CONSTRUCTION AND OPERATIONS PLAN

e A description of proposed activity, including infrastructure and schedule for all onshore and
offshore Project components, as well as detailed description of design and construction,
commissioning, operations and maintenance (O&M), and conceptual decommissioning
activities. (Section 3); and

e A characterization and assessment of potential impacts during consfruction, O&M, and
decommissioning activities, which will support relevant Project reviews and consultations
(Section 4);

o Alist of supporting references, organized by COP section (Section 5); and
e Additional supporting information provided in appendices (Appendix A to Appendix BB).

This COP was prepared in accordance with 30 CFR § 585. BOEM is expected to be the lead
federal agency under the National Environmental Policy Act (NEPA). Sunrise Wind has prepared
consistency certifications for review by New York, Rhode Island, and Massachusetts to confirm
consistency with each state’s enforceable policies impacting any coastal use or resource.

For activities related to the SRWEC-NYS and Onshore Facilities within the territory of the State of
New York, the New York Public Service Commission (NYSPSC) will lead the review of the Project
activities under Article VIl of the New York Public Service Law, which will include review under
Section 401 of the Clean Water Act (CWA).

The Article VIl process provides a full review of the need for and environmental impact of the
sifing, design, construction, and operation of the SRWEC-NYS and Onshore Facilities and results
in the issuance of a Certificate of Environmental Compatibility and Public Need (CECPN).

The CECPN was issued in November 2022 and included Water Quality Certification conditions,
pursuant to Section 401 of the CWA and Implementing Regulations (6 New York Codes, Rules
and Regulations [NYCRR] Parts 701, 702, 704, 754 and Part 800 to 941); issuance of Protection of
Waters Permit, pursuant to Article 15 (6 NYCRR Part 608 and 621), Freshwater Wetlands Permit,
pursuant to Article 24 (6 NYCRR Part 663 — 665), and Tidal Wetlands Permit, pursuant to Article 25
(6 NYCRR Part 661). In the CECPN Application to the NYSPSC, Sunrise Wind has demonstrated
compliance with electric and magnetic field standards for new transmission lines (NYSPSC, 1990)
and with the Coastal Erosion Hazard Area Law (Arficle 34), administered by the Town of
Brookhaven. Sunrise Wind has sited the Onshore Facilities to be consistent with the goals of the
Pine Barrens Protection Act (Article 57), overseen by the Central Pine Barrens Joint Planning and
Policy Commission, to the extent practicable. Sunrise Wind received a Core Preservation Area
Hardship Exemption from the Central Pine Barrens Joint Planning and Policy Commission in April
2022 based on compelling public need for the portion of the Onshore Facilities that will fraverse
the Cenfral Pine Barrens.

In addition to the federal and state level permits, the Project must also comply with applicable
provisions of the Endangered Species Act (16 U.S.C. §§1531 et seq.), Marine Mammals
Protection Act (16 US.C. §§ 1361 et seq.), the Migratory Bird Treaty Act (16 USC §§ 703 et seq.),
the Magnuson-Stevens Fishery Conservation and Management Act (16 USC §§1801 et seq.),
Section 106 of the National Historic Preservation Act, as amended (54 USC § 306.108),

the Clean Air Act (42 USC § 7627), Section 404 of the Clean Water Act (33 USC § 1344), and
Section 10, and Section 14 of the Rivers & Harbors Act (33 USC §§ 333, 403, 408).
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CONSTRUCTION AND OPERATIONS PLAN

Project activities that could impact resources were identified as Impact-Producing Factors (IPFs),
which include seafloor and land disturbance; sediment suspension and deposition; noise;
electric and magnetic fields (EMF); discharges and releases; tfrash and detboris; traffic;

air emissions; visible infrastructure; and lighting and marking. The type and degree of potential
impacts from Project activities vary based on the characteristics of the resource and the IPF that
may affect each resource. Potential impacts are characterized as direct or indirect — direct
impacts are those occurring at the same place and time as the initial cause or action and
indirect impacts are those that occur later in fime or are spatially removed from the activity.

The anticipated duration of an impact and recovery time following the impact are also
described, often qualitatively and in connection to the Project phase. For example, an impact
may be described as temporary, and limited to a particular construction activity, with rapid
recovery following the cessation of the activity. Alternatively, an impact may be described as
existing for the duration of a particular phase, or over the entire life of the Project (i.e., 25 to

35 years).

Sunrise Wind has incorporated avoidance and minimization of environmental impacts
throughout the site selection and design process. Table ES-1 identifies which potential IPFs may
impact which resources and describes the corresponding environmental protection measures
that Sunrise Wind will adopt to minimize these impacts. In addition, Sunrise Wind will carry out the
environmental protection measures and BMPs described in further detail throughout Section 4.
Although organized by resource in Table ES-1, many of the measures for one resource will
indirectly benefit and/or protect other resources; for the sake of simplicity these measures are
not necessarily repeated for all subsequent resources.

Most potential impacts to affected physical, biological, visual, cultural, socioeconomic,

and fransportatfion and navigation resources will be minimized and/or mitigated. Resources that
may be impacted by the SRWF, SRWEC, and Onshore Facilities are expected to recover given that
impacts will be limited temporally and/or spatially. Post-construction environmental monitoring of
various resources will take place and will include, at a minimum, coordination and data sharing
with regional monitoring efforts. Monitoring plans will be developed in coordination with the
relevant agencies prior fo construction.
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CONSTRUCTION AND OPERATIONS PLAN

Table ES-1 Summary of Potential Impacts and Environmental Protection Measures, by Resource

Resource IPF Associated with Project Environmental Protection Measures
Physical e  Visible Infrastructure e Potentialimpacts to physical oceanographic and meteorological conditions are considered negligible and, therefore, environmental protection measures are not necessary.
Oceanographic and
Meteorological
Conditions
Geological Resources | ¢  Seafloor and Land Disturbance e The SRWF and SRWEC will avoid identified shallow hazards, to the extent feasible.
e  Sediment Suspension and Deposition e To the extent feasible, installation of the SRWEC and IAC will occur using methods such as mechanical plow, jet plow, and/or mechanical cutter for installation of the IAC and SRWEC will minimize impacts
to surficial geology, compared to open-cut dredging.
e Use of monopile and piled jacket foundations with associated scour protection will minimize impacts to surficial geology, compared to other foundation types.
¢  Dynamic positioning (DP) vessels will be used for installation of the IAC and SRWEC to the extent practicable. Use of DP vessels will minimize impacts to the seabed, compared to use of a vessel relying on
multiple anchors. The SRWEC Landfall will be installed via horizontal directional drilling (HDD) to avoid impacts to the nearshore zones and surficial geologic resources.
e The Onshore Transmission Cable will also be installed via HDD under the Infracoastal Waterway (ICW) to avoid impacts to coastal resources; HDD and trenchless methods will also be used elsewhere
onshore, where appropriate, to minimize impacts to surface locations and resource areas.
e  Onshore Facilities are primarily sited within previously disturbed and developed areas (e.g., roadways, rights-of-way [ROW], developed industrial/commercial areas) to the extent feasible, to minimize
impacts to undisturbed surficial geology.
e A Stormwater Pollution Prevention Plan (SWPPP), including erosion and sedimentation control best management practices (BMPs) and revegetation measures, will be implemented to minimize potential
water quality impacts and limit sediment drift, transport, and deposition from construction and O&M of the Onshore Facilities.
Water Quality e Sediment Suspension and Deposition e Accidental spill or release of oils or other hazardous materials will be managed offshore through an Emergency Response Plan/Oil Spill Response Plan (ERP/OSRP) and onshore through a Spill Prevention,
«  Discharges and Releases Conftrol, and Countermeasure (SPCC) Plan.
e  Trash and Debris e Sunrise Wind will require all construction and O&M vessels to comply with applicable International Convention for the Prevention of Pollution from Ships (IMO MARPOL), federal (USCG and EPA), and state
regulations and standards for the management, freatment, discharge, and disposal of onboard solid and liquid wastes and the prevention and control of spills and discharges.
e  Where HDD is utilized, an Inadvertent Return Plan will be prepared and implemented to minimize the potential risks associated with release of drilling fluids.
e  Onshore construction activities will be conducted in compliance with the New York State Pollutant Discharge Elimination System (SPDES) General Permit for Stormwater Discharges associated with
constfruction activities, and an approved SWPPP.
e  An SWPPP, including erosion and sedimentation contfrol BMPs and revegetation measures, will be implemented to minimize potential water quality impacts from construction and O&M of the Onshore
Facilities.
Air Quality e Air Emissions . Diesel generators on WTGs and the OCS-DC will only burn low sulfur diesel in the engines. Diesel generators on WTGs will only be used temporarily during commissioning or in an emergency power
outage.
e Vessels meeting the definition of an OCS source and providing construction or maintenance services for the SRWF and SRWEC will use low sulfur fuel, Marine Distillate, or Marine Residual fuels when
operating any diesel-fired emission unit, as specified by applicable regulations or OCS Permit conditions.
e Vessel engines will meet the applicable United States Environmental Protection Agency (EPA) air emission standards, as specified in the OCS Permit, to satisfy Best Available Control Technology (BACT) or
Lowest Achievable Emission Rate (LAER).
¢  Onshore Facilities equipment and fuel suppliers will provide equipment and fuels that comply with the applicable EPA or equivalent emission standards.
e Pofential fugitive emissions of particulate matter from onshore construction activities will be minimized by implementing dust confrol measures.
e  Gas-insulated switchgears are manufactured to be completely sealed and would likely result in little or no SFé emissions. Switchgears containing SF6 on the OCS-DC and OnCS-DC will be equipped with
integral low-pressure detectors to detect SFé gas leakages should they occur.
e Sunrise Wind will obtain emission reduction credits to offset emissions from construction and O&M activities, if required as a condition of the OCS Permit.
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Environmental Protection Measures

Habitat

Coastal and Terrestrial | e

IPF Associated with Project

Seafloor and Land Disturbance
Sediment Suspension and Deposition
Discharges and Releases

Trash and Debris: Potential Impact
Traffic

The SRWEC Landfall will be installed via horizontal directional drilling (HDD) to avoid impacts to the nearshore zones and coastal resources. The Onshore Transmission Cable will also be installed via HDD
under the Infracoastal Waterway (ICW) to avoid impacts o coastal resources; HDD and trenchless methods will also be used elsewhere onshore, where appropriate, fo minimize impacts to resource
areas.

Onshore Facilities are primarily sited within previously disturbed and developed areas (e.g., roadways, ROWs, developed industrial/commercial areas) to the extent feasible, to minimize impacts to
undisturbed coastal and terrestrial habitat.

A SWPPP, including erosion and sedimentation control BMPs and revegetation measures, will be implemented to minimize potential water quality impacts from construction and O&M of the Onshore
Facilities.

Accidental spill or release of oils or other hazardous materials will be managed offshore through an ERP/OSRP and onshore through an SPCC Plan.
Where HDD is utilized, an Inadvertent Return Plan will be prepared and implemented to minimize the potential risks associated with the release of drilling fluids.

Time-of-year restrictions for certain work activities (e.g., HDD conduit stringing and tree removal) will be employed to the extent feasible to avoid or minimize direct impacts to terrestrial habitat and RTE
species during construction of the Landfall and Onshore Facilities. If work is anticipated to occur outside of these time-of-year restriction periods, Sunrise Wind will work with state and federal agencies to
develop construction monitoring and impact minimization plans or mitigation plans, as appropriate.

Where appropriate, temporary erosion controls such as swales and erosion control socks will be installed and will be maintained until the site is restored and stabilized.
An Invasive Species Management Plan (ISMP) will be implemented to manage the spread of invasive plant species that could negatively affect native plants and coastal habitat.

Sunrise Wind will comply with applicable international (IMO MARPOL), federal (USCG), and state regulations and standards for treatment and disposal of solid and liquid wastes generated during alll
phases of the Project.

Resources

Benthic and Shellfish .

Seafloor and Land Disturbance
Sediment Suspension and Deposition
Noise

Discharges and Releases

Trash and Delboris

Sunrise Wind is committed to collaborative science with the commercial and recreational fishing industries prior to, during, and following construction. Fisheries and benthic monitoring studies
(Appendices AAT and AA2) were developed fo assess the impacts associated with the Project on economically and ecologically important fisheries resources within the SRWF and along the SRWEC.
These studies will be conducted in collaboration with the local fishing industry and will build upon monitoring efforts being conducted by affiliates of Sunrise Wind at other wind farms in the region.

The SRWF and SRWEC will be sited to avoid and minimize impacts to sensitive habitats (e.g., hard bottom habitats) to the extent practicable.

To the extent feasible, the SRWEC and IAC will typically target a burial depth of 4 to 6 ft (1.2 to 1.8 m). The target burial depth will be determined based on an assessment of seabed conditions, seabed
mobility, the risk of interaction with external hazards such as fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment. The SRWEC Landfall will be installed via horizontal directional
drilling (HDD) to avoid impacts to the nearshore zones and benthic resources. The Onshore Transmission Cable will also be installed via HDD under the Intracoastal Waterway (ICW) fo avoid impacts to
benthic resources; HDD and trenchless methods will also be used elsewhere onshore, where appropriate, to minimize impacts to resource areas.

The proposed temporary landing structure, and associated anchoring and spudding, will be positioned to avoid impacts to delineated SAV. Sunrise Wind will provide locations of identified SAV locations
to contractors so they can avoid anchoring/spudding in those locations. .

To the extent feasible, installation of the IAC and SRWEC will be buried using equipment such as mechanical plow, jet plow, and/or mechanical cutter. These equipment options would result in less habitat
modification than dredging options. The feasibility of cable burial equipment will be determined based on an assessment of seabed conditions and the Cable Burial Risk Assessment.

DP vessels will be used for installation of the IAC and SRWEC to the extent practicable. DP vessels minimize seafloor impacts, as compared to use of a vessel relying on mulfiple anchors.
A plan for vessels will be developed prior to construction to identify no-anchorage areas to avoid documented sensitive resources.

Sunrise Wind will require all construction and O&M vessels to comply with applicable International Convention for the Prevention of Pollution from Ships (IMO MARPOL), federal (USCG and EPA), and state
regulations and standards for the management, treatment, discharge, and disposal of onboard solid and liquid wastes and the prevention and control of spills and discharges. Accidental spill or release
of oils or other hazardous materials will be managed offshore through an ERP/OSRP and onshore through an SPCC Plan.
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Fish Habitat (EFH)

Finfish and Essential .

IPF Associated with Project

Seafloor and Land Disturbance
Sediment Suspension and Deposition
Noise

Electric and Magnetic Fields
Discharges and Releases

Trash and Delbris

Traffic

Lighting and Marking

Environmental Protection Measures ‘

Sunrise Wind is committed to collaborative science with the commercial and recreational fishing industries prior to, during, and following construction. Fisheries and benthic monitoring studies
(Appendices AA1 and AA2) were developed to assess the impacts associated with the Project on economically and ecologically important fisheries resources within the SRWF and along the SRWEC.
These studies will be conducted in collaboration with the local fishing industry and will build upon monitoring efforts being conducted by affiliates of Sunrise Wind at other wind farms in the region.

To the extent feasible, installation of the IAC and SRWEC will be buried using equipment such as mechanical plow, jet plow, and/or mechanical cutter. These equipment options would result in less habitat
modification than dredging options. The feasibility of cable burial equipment will be determined based on an assessment of seabed conditions and the Cable Burial Risk Assessment.

To the extent feasible, the SRWEC and IAC will typically target a burial depth of 4 to 6 ft (1.2 o 1.8 m). The target burial depth will be determined based on an assessment of seabed conditions, seabed
mobility, the risk of interaction with external hazards such as fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment. The SRWEC Landfall will be installed via horizontal directional
driling (HDD) to avoid impacts to the nearshore zones and finfish resources. The Onshore Transmission Cable will also be installed via HDD under the Intracoastal Waterway (ICW) to avoid impacts to
coastal resources; HDD and frenchless methods will also be used elsewhere onshore, where appropriate, fo minimize impacts to resource areas.

The proposed temporary landing structure, and associated anchoring and spudding, will be positioned to avoid impacts to delineated SAV. Sunrise Wind will provide locations of identified SAV locations
to contractors so they can avoid anchoring/spudding in those locations. .

Construction and operational lighting will be limited to the minimum necessary to ensure safety and compliance with applicable regulations. Limiting lighting to that which is required for safety and
compliance with applicable regulations is expected to minimize impacts on essential fish habitat.

DP vessels will be used for installation of the IAC and SRWEC to the extent practicable. Use of DP vessels will minimize impacts to the seabed, compared to use of a vessel relying on multiple anchors.

A plan for vessels will be developed prior to construction to identify no-anchorage areas to avoid documented sensitive resources.

Time-of-year in-water restrictions will be employed to the extent feasible to avoid or minimize direct impacts to species of concern, such as Atlantic sturgeon or winter flounder, during constfruction. If work
is anticipated to occur outside of these time-of- year restriction periods, Sunrise Wind will work with state and federal agencies to develop construction monitoring and impact minimization plans or
mitigation plans, as appropriate.

Appendix O3 - Sea Turtle and ESA-listed Fish Protected Species Mitigation and Monitoring Plan incorporates findings from the Underwater Acoustic Assessment (Appendix I1); supplements existing data
gaps; allows for an evaluation of changes caused by offshore infrastructure within the context of larger regional shifts in species distributions; and describes the avoidance, minimization, mitigation, and
monitoring measures and approaches taken by Sunrise Wind.

Accidental spill or release of oils or other hazardous materials will be managed offshore through an ERP/OSRP and onshore through an SPCC Plan.

Sunrise Wind will require all construction and O&M vessels to comply with applicable International Convention for the Prevention of Pollution from Ships (IMO MARPOL), federal (USCG and EPA), and state
regulations and standards for the management, treatment, discharge, and disposal of onboard solid and liquid wastes and the prevention and control of spills and discharges.
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Environmental Protection Measures

Marine Mammails .

IPF Associated with Project

Seafloor and Land Disturbance
Sediment Suspension and Deposition
Noise

Electric and Magnetic Fields
Discharges and Releases

Trash and Debris

Traffic

Air Emissions

Visible Infrastructure

Lighting and Marking

Sunrise Wind will comply with the current National Oceanic and Atmospheric Administration (NOAA) Fisheries speed restrictions at the fime of Project activities.

Sunrise Wind will require operational automatic identification system (AIS) on all vessels associated with the construction, O&M, and decommissioning of the Project, pursuant to USCG and AlS carriage
requirements. AlS will be used to monitor the number of vessels and traffic patterns for analysis and compliance with vessel speed requirements.

Sunrise Wind will adhere to vessel strike avoidance measures as required by BOEM and NOAA Fisheries.

To the extent feasible, the SRWEC and IAC will typically target a burial depth of 4 to 6 ft (1.2 o 1.8 m). The target burial depth will be determined based on an assessment of seabed conditions, seabed
mobility, the risk of interaction with external hazards such as fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment.

For all munitions and explosives of concern/unexploded ordnance (MEC/UXO) clearance methods, safety measures such as the use of guard vessels, enforcement of safety zones, and others will be
identified in consultation with a MEC/UXO specialist and the appropriate agencies and implemented as appropriate. Residual risk management actions will be implemented, including developing an
emergency response plan, conducting MEC/UXO-specific safety briefings, and retaining an on-call MEC/UXO consultant.

A MEC/UXO Risk Assessment with Risk Mitigation Strategy (Appendix G2) was developed to evaluate and reduce risks associated with MEC/UXO activities, and underwater acoustic modeling of UXO
detonations was conducted to evaluate potential impacts from underwater noise (Appendix 14) and support the application for a Letter of Authorization (LOA).

Plow cables/umbilicals will be under constant tension, and in this taut condition, are not expected to represent an entanglement risk.

Sunrise Wind will require all construction and O&M vessels fo comply with applicable International Convention for the Prevention of Pollution from Ships (IMO MARPOL), federal (USCG and EPA), and state
regulations and standards for the management, freatment, discharge, and disposal of onboard solid and liquid wastes and the prevention and control of spills and discharges.

Sunrise Wind will provide training for personnel onboard Project vessels, including PSO monitoring and reporting procedures, to emphasize individual responsibility for marine mammal awareness and
protection.

All crew supporting the Project will undergo marine debris awareness training, and such training will include use of the data and educational resources available through the NOAA Fisheries Marine Debris
Program.

Sunrise Wind will advise all construction and O&M vessels to comply with USCG and EPA regulations that require operators to develop waste management plans, post informational placards, manifest
frash sent to shore, and use special precautions such as covering outside trash bins to prevent accidental loss of solid materials.

Sunrise Wind completed a comprehensive underwater acoustic assessment (Appendix |1 - Underwater Acoustic Assessment) to include modeling in support of evaluation of potential impacts due to
noise generated during construction of the Project. The assessment followed NOAA Fisheries’ 2018 revised Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammal
Hearing (NOAA Construction and Operations Plan Fisheries 2018a). Potential zones of influence described in this assessment are reflected in the proposed mitigation measures in the mitigation and
monitoring plan (Appendix O2 - Marine Mammal Protected Species Mitigation and Monitoring Plan).

Sunrise Wind will continue to support external initiatives to further mitigate marine fraffic impacts and currently is a supporter of the Whale Alert system.
Sunrise Wind will participate in a developer co-funded initiative to support continuation of New England Aquarium Right Whale Aerial Surveys in 2020/21.

Additionally, the Project will implement the following mitigation measures, pursuant to ongoing dialogue with BOEM and NOAA Fisheries. Each of these methods and tools has been successfully applied
by Orsted, Sunrise Wind, and/or its affiliates in support of geophysical surveys and/or the construction and operation of offshore wind projects across the globe. The Marine Mammal Protected Species
Mitigation and Monitoring Plan (Appendix O2) describes these measures and was included within the LOA:

—  Exclusion and monitoring zones

-  Ramp-up/soft-start procedures

- Shutdown procedures (if technically feasible)

- Qualified and NOAA Fisheries-approved protected species observers (PSOs)

- Noise attenuation technologies

- Passive Acoustic Monitoring systems (fixed and mobile)

—  Reduced visibility monitoring tools/technologies (e.g., night vision, infrared and/or thermal cameras)
- Adaptive vessel speed reductions

—  Utilization of software to share visual and acoustic detection data between platforms in real time.
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Environmental Protection Measures

IPF Associated with Project

Sea Turtles e Seafloor and Land Disturbance Sunrise Wind will comply with the current NOAA Fisheries speed restrictions at the time of Project activities. These measures for marine mammals will aid in minimizing impacts to sea turtles as well.

e Sediment Suspension and Deposition Sunrise Wind will require operational AIS on all vessels associated with the construction, operation, and decommissioning of the Project, pursuant to USCG and AIS carriage requirements. AlS will be used

e Noise to monitor the number of vessels and traffic patterns for analysis and compliance with vessel speed requirements.

o Electric and Magnetic Fields Sunrise Wind will adhere to vessel strike avoidance measures as required by BOEM and NOAA Fisheries.

«  Discharges and Releases To the extent feasible, the SRWEC and IAC will typically target a burial depth of 4 to 6 ft (1.2 to 1.8 m). The target burial depth will be determined based on an assessment of seabed conditions, seabed

Trash and Debris mobility, the risk of interaction with external hazards such as fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment.
L]
Traffi For all MEC/UXO clearance methods, safety measures such as the use of guard vessels, enforcement of safety zones, and others will be identified in consultation with a MEC/UXO specialist and the

° rammc appropriate agencies and implemented as appropriate. Residual risk management actions will be implemented, including developing an emergency response plan, conducting MEC/UXO-specific

e  Visible Infrastructure safety briefings, and retaining an on-call MEC/UXO consultant.

e Lighting and Marking A MEC/UXO Risk Assessment with Risk Mitigation Strategy (Appendix G2) was developed to evaluate and reduce risks associated with MEC/UXO activities, and underwater acoustic modeling of UXO
detonations was conducted to evaluate potential impacts from underwater noise (Appendix 14) and support the application for a Letter of Authorization (LOA).
Plow cables/umbilicals will be under constant tension, and in this taut condition, are not expected to represent an entanglement risk.
Sunrise Wind will require all construction and O&M vessels fo comply with applicable International Convention for the Prevention of Pollution from Ships (IMO MARPOL), federal (USCG and EPA), and state
regulations and standards for the management, treatment, discharge, and disposal of onboard solid and liquid wastes and the prevention and control of spills and discharges.
Sunrise Wind will provide training for personnel onboard Project vessels, including PSO monitoring and reporting procedures, to emphasize individual responsibility for sea turtle awareness and protection.
All crew supporting the Project will undergo marine debris awareness training, and such training will include use of the data and educational resources available through the NOAA Fisheries Marine Debris
Program.
Sunrise Wind will advise all construction and O&M vessels to comply with USCG and EPA regulations that require operators to develop waste management plans, post informational placards, manifest
frash sent to shore, and use special precautions such as covering outside trash bins fo prevent accidental loss of solid materials.
Sunrise Wind completed a comprehensive underwater acoustic assessment to include modeling in support of evaluation of potential impacts due to noise generated during construction of the Project
(Appendix I1 — Underwater Acoustic Assessment). The assessment followed NOAA Fisheries’ Greater Atlantic Regional Fisheries Office tool for assessing the potential effects to ESA-listed fish and sea turtles
exposed to elevated levels of underwater sound from pile driving. Potential zones of influence described in this assessment are reflected in the proposed mitigation measures in the mitigation and
monitoring plan (Appendix O3).
Additionally, the Project will implement the following mitigation measures, pursuant fo ongoing dialogue with BOEM and NOAA Fisheries. Each of these methods and tools has been successfully applied
by Orsted, Sunrise Wind, and/or its affiliates in support of geophysical surveys and/or the construction and operation of offshore wind projects across the globe. The Sea Turtle and ESA-listed Fish Protected
Species Mitigation and Monitoring Plan (Appendix O3) describes these measures and was included within the LOA; these measures will also aid in minimizing impacts to sea turtles:
—  Exclusion and monitoring zones
- Ramp-up/soft-start procedures
—  Shutdown procedures (if technically feasible)
- Qualified and NOAA Fisheries-approved protected species observers (PSOs)
- Noise attenuation technologies
- Passive Acoustic Monitoring systems (fixed and mobile)
- Reduced visibility monitoring tools/technologies (e.g., night vision, infrared and/or thermal cameras)
— Adaptive vessel speed reductions
—  Utilization of software to share visual and acoustic detection data between platforms in real time.
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Avian Species

IPF Associated with Project

Seafloor and Land Disturbance
Sediment Suspension and Deposition
Noise

Discharges and Releases

Trash and Delbris

Traffic

Visible Infrastructure

Lighting and Marking

Environmental Protection Measures

Sunrise Wind is committed fo an indicative layout scenario with WIGs and the OCS-DC sited in a uniform east-west/north-south grid with 1.15 by 1.15-mi (1 by 1-nm; 1.85 by 1.85-km) spacing that aligns
with other proposed adjacent offshore wind projects in the RI-MA WEA and MA WEA. This wide spacing of WTGs may reduce risk of barrier effects and/or displacement, and may allow avian species to
avoid individual WTGs and minimize risk of potential collision. The WTGs will have an air gap from MSL o minimum blade swept height of 131.2 ft (40 m); birds crossing the area within this height range
would not be at risk of collision with spinning blades.

The distance of the SRWF offshore (greater than 15 miles ([13 nm, 24.1 km]) avoids coastal areas, which are known to concentrate birds, particularly shorebirds and sea ducks.
Sunrise Wind will take measures to reduce perching opportunities at operating furbines, if appropriate based on further consultations with state and federal agencies.
Sunrise Wind will document any dead (or injured) birds found incidentally on vessels and structures during construction, O&M, and decommissioning and provide an annual report to BOEM and USFWS.

Construction and operational lighting will be limited fo the minimum necessary to ensure safety and compliance with applicable regulations. Limiting lighting to that which is required for safety and
compliance with applicable regulations is expected fo minimize impacts on avian species.

Sunrise Wind will use ADLS or related means (e.g., dimming or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM, commercial and technical feasibility at the time of FDR/FIR
approval, and dialogue with stakeholders. In addition to limiting visual impact, reducing lighting will also reduce the potential forimpacts to avian species.

Accidental spill or release of oils or other hazardous materials will be managed offshore through an ERP/OSRP and onshore through an SPCC Plan.

Time-of-year restrictions for certain work activities such as HDD conduit stringing will be employed to the extent feasible to avoid or minimize direct impacts to RTE avian species during construction of the
Landfall. Time-of-year restrictions for free removal at the Onshore Facilities to avoid impacts to northern long-eared bats would also benefit breeding birds. If work is anficipated to occur outside of these
time-of- year restriction periods, Sunrise Wind will consult with NYSDEC and USFWS, if applicable, regarding impacts to RTE avian species.

Onshore Facilities are primarily sited within previously disturbed and developed areas (e.g., roadways, ROWs, developed industrial/commercial areas) to the extent feasible, thereby minimizing impacts to
undisturbed avian habitat.

An ISMP will be implemented to manage the spread of invasive plant species that could negatively impact native plants and avian habitat.
The Onshore Transmission Cable and Onshore Interconnection Cable will not include any overhead ufility poles, thus minimizing potential impacts to birds associated with collision with overhead lines.

Sunrise Wind developed a Post-construction Avian and Bat Monitoring Framework (Appendix P2) for the Project that summarizes the approach to monitoring; describes overarching monitoring goals and
objectives; identifies the key avian species, prioritizes questions, and data gaps unique o the region and Project Area that will be addressed through monitoring; and describes methods and time frames
for data collection, analysis, and reporting. Post-construction monitoring will assess impacts of the Project with the purpose of filling select information gaps and supporting validation of the Sunrise Wind
Avian Risk Assessment. Focus may be placed on improving knowledge of ESA-listed species occurrence and movements offshore, avian collision risk, species/species-group displacement, or similar topics.
Where practicable, monitoring conducted by Sunrise Wind will build on and align with post-construction monitoring conducted by the other Orsted/Eversource offshore wind projects in the Northeast
region. Sunrise Wind will engage with federal and state agencies and environmental groups (eNGOs) to identify appropriate monitoring options and technologies, and to facilitate acceptance of the
final plan.
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Bat Species

IPF Associated with Project

Seafloor and Land Disturbance
Noise

Traffic

Visible Infrastructure

Lighting and Marking

Environmental Protection Measures ‘

Sunrise Wind is committed fo an indicative layout scenario with WIGs and the OCS-DC sited in a uniform east-west/north-south grid with 1.15 by 1.15-mi (1 by 1-nm; 1.85 by 1.85-km) spacing that aligns
with other proposed adjacent offshore wind projects in the RI-MA WEA and MA WEA. This wide spacing of WTGs may reduce risk of barrier effects and/or displacement, and may allow bats to avoid
individual WTGs and minimize risk of potential collision. The WTGs will have an air gap from MSL to minimum blade swept height of 131.2 ft (40 m); bats crossing the area within this height range would not
be at risk of collision with spinning blades.

The distance of the SRWF offshore (greater than 15 miles [13 nm, 24.1 km]) avoids coastal and nearshore areas where bats typically occur.

Construction and operational lighting will be limited to the minimum necessary to ensure safety and compliance with applicable regulations. Limiting lighting to that which is required for safety and
compliance with applicable regulations is expected to minimize impacts on bats.

Sunrise Wind will use ADLS or related means (e.g., dimming or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM, commercial and technical feasibility at the time of FDR/FIR
approval, and dialogue with stakeholders. In addition to limiting visual impact, reducing lighting will also reduce the potential forimpacts to bats.

Onshore Facilities are primarily sited within previously disturbed and developed areas (e.g., roadways, ROWs, developed industrial/commercial areas) to the extent feasible, thereby minimizing impacts to
undisturbed bat habitaft.

An ISMP will be implemented to manage the spread of invasive plant species that could negatively impact native plants and bat habitat.
Sunrise Wind will document any dead (or injured) bats found incidentally on vessels and structures during construction, O&M, and decommissioning and provide an annual report to BOEM and USFWS.

Onshore Facilities will not be sited within, and no tree clearing activities will occur within, 150 ft of any known northern long-eared bat maternity roost or within 0.25 mile of any known northern long-eared
bat hibernaculum.

Sunrise conducted an acoustic bat survey at all areas requiring tree clearing for the Project following the USFWS Range-wide Indiana Bat and Northern Long-eared Bat Survey Guidelines (2022) on August
9-12, 2022. The survey protocol and effort in 2022 remain consistent with the updated USFWS guidelines released in March 2023. No northern long-eared bats were detected during the acoustic surveys;
therefore, impacts to northern long-eared bat are not anticipated.

Sunrise Wind will restrict all free clearing between December 1 and February 28 of any given year to the extent feasible to avoid impacts to northern long-eared bats during construction of the Onshore
Facilities. If work is anticipated to occur outside of this period, Sunrise Wind will implement the Project’s Northern Long-eared Bat Avoidance and Minimization Plan, which was approved on June 22, 2023,
by the NYSPSC and if applicable, will consult with USFWS.

If at any time during the life of the Project any northern long-eared bat maternity roost trees are discovered, NYSDEC will be notified within 24 hours of discovery, and an area of at least 500 ft (152 m) in
radius around the roost tree(s) shall be marked and avoided until notice to continue construction, ground clearing, grading, maintenance or restoration activities, as applicable, at that site is granted by
NYSPSC after consultation with NYSDEC , except if necessary for the protection of human life and property.

Except as otherwise specified, if it is determined to be necessary to take occupied habitat or individuals of northern long-eared bat, Sunrise Wind will develop a Net Conservation Benefit Plan in
consultation with and accepted by NYSDEC and DPS staff that satisfies the requirements of 6 NYCRR §182.

The Onshore Transmission Cable and Onshore Interconnection Cable will not include any overhead utility poles, thus minimizing potential impacts to bats associated with collision with overhead lines.
Sunrise Wind developed a Post-construction Avian and Bat Monitoring Framework (Appendix P2) for the Project that summarizes the approach to monitoring; describes overarching monitoring goals and
objectives; identifies the key bat species, prioritizes questions, and data gaps unique to the region and Project Area that will be addressed through monitoring; and describes methods and fime frames for
data collection, analysis, and reporting. Sunrise Wind will engage with federal and state agencies and environmental groups (eNGOs) to identify appropriate monitoring options and technologies, and to
facilitate acceptance of the final plan.
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Environmental Protection Measures

Visual Resources

IPF Associated with Project

Traffic
Visible Infrastructure
Lighting and Marking

WTGs will have uniform design, height, and rotor diameter.

The WTGs will be painted no lighter than Pure White (RAL 9010) and no darker than Light Grey (RAL 7035) as recommended by BOEM and the FAA. Turbines of this color white generally blend well with the
sky at the horizon and eliminate the need for daytime warning lights or red paint marking of the blade fips.

The WTGs and OCS-DC will be lit and marked in accordance with BOEM and USCG requirements for aviation and navigation obstruction lighting, respectively.

The WTGs will be lit and marked in accordance with FAA Advisory Circular 70/7460-1L (2018), as recommended by BOEM's Guidelines for Lighting and Marking of Structures Supporting Renewable Energy
Development (BOEM 2021).

Sunrise Wind will use ADLS or related means (e.g., dimming or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM, commercial and technical feasibility at the time of FDR/FIR
approval, and dialogue with stakeholders.

The construction of the Landfall and ICW HDD is expected to occur outside the summer tourist season, which is generally between Memorial Day and Labor Day. The construction schedule for the
remaining Onshore Facilities will be designed to minimize impacts to the local communities to the extent feasible.

The Onshore Transmission Cable and Onshore Interconnection Cable will not include any overhead ufility poles, thus minimizing potential impacts to adjacent properties.
The OnCS-DC is sited near an existing substation on a parcel zoned for commercial and industrial/utility use.
Screening will be implemented at the OnCS-DC to the extent feasible, to reduce potential visibility and noise.

Marine
Archaeological
Resources (MARs)

Seafloor and Land Disturbance
Sediment Suspension and Deposition

The SRWF and SRWEC will be sited to avoid or minimize impacts to potential MARs, including shipwrecks and paleolandforms, to the extent practicable, with continued oversight by a Qualified Marine
Archaeologist.

Tribal Nations were involved, and will continue to be involved, in marine survey protocol design, execution of the surveys, and interpretation of the results.
A plan for vessels will be developed prior to construction to identify no-anchorage areas to avoid documented sensitive resources.

Avoidance areas surrounding identified MARs will reduce the chances of accidental disturbance. The size of these areas will be determined individually based on characterization of the site
and delineation of the site’s horizontal and vertical boundaries.

A Post Review Discoveries Plan (Appendix Z) will be implemented that will include stop-work and notification procedures to be followed if potentially significant MARs are encountered or inadvertently
disturbed during construction.

A Cultural Resources Avoidance, Minimization and Monitoring Plan (Appendix Z) was developed to address anficipated impacts to historic properties, inclusive of MARs. The mitigation plan also
incorporates the results of the Marine Archaeological Resources Assessment (Appendix R) and presents property-specific measures for all MARs subject to potentially unavoidable adverse effects (per 36
CFR 800.5). To the extent feasible and appropriate, MARs-related measures presented in the plan incorporate the views of Tribal Nations for whom submerged resources may have traditional cultural
significance.

Terrestrial
Archaeological
Resources

Seafloor and Land Disturbance

Onshore Facilities are primarily sited within previously disturbed and developed areas (e.g., roadways, ROWs, developed industrial/commercial areas) to the extent feasible, to minimize impacts to
potential archaeological resources.

Onshore Facilities have been sited, using guidance from cultural resources surveys, to avoid or minimize impacts to potential terrestrial archeological resources.
Tribal Nations were involved, and will continue to be involved, in terrestrial survey protocol design, execution of the surveys, and interpretation of the results.

A Monitoring Plan and Post Review Discoveries Plan (Appendix Z) will be implemented that will include stop-work and notification procedures to be followed if a cultural resource is encountered during
installation.

The Cultural Resources Avoidance, Minimization, and Mitigation Measures (Appendix Z) is a detailed mitigation plan that addresses anticipated impacts to historic properties, inclusive of terrestrial
archaeological sites. The mitigation plan incorporates the results of the terrestrial archaeological assessments (Appendices S1, S2, and $3) and presents property-specific measures for all sites subject to
potentially unavoidable adverse effects (per 36 CFR 800.5). To the extent feasible and appropriate, terrestrial archaeological measures presented in the plan incorporate the views of Tribal Nations for
whom terrestrial archaeological resources may have fraditional cultural significance.

Above-Ground
Historic Properties

Noise

Traffic

Visible Infrastructure
Lighting and Marking

WTGs will have uniform design, height, and rotor diameter.

The WTGs will be painted no lighter than Pure White (RAL 9010) and no darker than Light Grey (RAL 7035) as recommended by BOEM and the FAA. Turbines of this color white generally blend well with the
sky at the horizon and eliminate the need for daytime warning lights or red paint marking of the blade fips.

The WTGs and the OCS-DC wiill be lit and marked in accordance with BOEM and USCG requirements for aviation and navigation obstruction lighting, respectively.

Sunrise Wind will use ADLS or related means (e.g., dimming or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM, commercial and technical feasibility at the time of FDR/FIR
approval, and dialogue with stakeholders.

The Onshore Transmission Cable and Onshore Interconnection Cable will not include any overhead utility poles, thus minimizing potential impacts to adjacent properties.
The OnCS-DC is sited near an existing substation on a parcel zoned for commercial and industrial/utility use.
Screening will be implemented at the OnCS-DC to the extent feasible, to reduce potential visibility and noise.

A detailed mitigation plan addressing anticipated visual impacts to historic properties, inclusive of Traditional Cultural Properties, has been developed (Appendix Z). The mitigation plan incorporates the
results of the Historic Resources Visual Effects Assessment (Appendix T) and the Onshore Above-Ground Historic Properties Report (Appendix U), and presents property-specific measures for all above-
ground historic properties subject to potentially unavoidable adverse effects (per 36 CFR 800.5). To the extent feasible and appropriate, visual impact-related measures presented in the plan incorporate
the views of Tribal Nations for whom the affected resources may have traditional cultural significance.
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CONSTRUCTION AND OPERATIONS PLAN

Resource IPF Associated with Project Environmental Protection Measures ‘
Employment, e  Visible Infrastructure e  Where feasible, local workers will be hired to meet labor needs for Project construction, O&M, and decommissioning.
Economics, and e Traffic e The construction of the Landfall and ICW HDD is expected to occur outside the summer tourist season, which is generally between Memorial Day and Labor Day. The construction schedule for the
Demographics remaining Onshore Facilities will be designed to minimize impacts to the local communities to the extent feasible.

e The Onshore Transmission Cable and Onshore Interconnection Cable will not include any overhead utility poles, thus minimizing potential impacts fo adjacent properties.

e Screening will be implemented at the OnCS-DC to the extent feasible, to reduce potential visibility and noise.

e  Sunrise Wind will coordinate with local authorities and develop a Maintenance and Protection of Traffic (MPT) plan as part of the Project’s Environmental Management and Construction Plan (EM&CP) to
minimize potential fraffic impacts during construction.

e Sunrise Wind will use ADLS or related means (e.g., dimming or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM, commercial and technical feasibility at the time of FDR/FIR
approval, and dialogue with stakeholders.

Public Services o Traffic e The construction of the Landfall and ICW HDD is expected to occur outside the summer tourist season, which is generally between Memorial Day and Labor Day. The construction schedule for the
remaining Onshore Facilities will be designed to minimize impacts to the local communities to the extent feasible.

e Sunrise Wind will coordinate with local authorities and develop an MPT plan as part of the Project’s EM&CP to minimize potential traffic impacts during construction.

e A comprehensive communication plan will be implemented during offshore construction to inform all mariners, including commercial and recreational fishing vessels, and recreational boaters, of
constfruction activities and Project-related vessel movements. Communication will be facilitated through a Project website, public notices to mariners and vessel float plans, and a Fisheries Liaison.
Sunrise Wind will submit information to the USCG to issue Local Nofice to Mariners during offshore installation activities.

Recreation & Tourism | e  Traffic e The construction of the Landfall and ICW HDD is expected to occur outside the summer tourist season, which is generally between Memorial Day and Labor Day. The construction schedule for the
remaining Onshore Facilities will be designed to minimize impacts to the local communities to the extent feasible.

e  Sunrise Wind will coordinate with local authorities and develop an MPT plan as part of the Project’s EM&CP to minimize potential traffic impacts during construction.

e  Visible Infrastructure

e Lighting and Marking

e A comprehensive communication plan will be implemented during offshore construction to inform all mariners, including commercial and recreational fishing vessels, and recreational boaters, of
constfruction activities and Project-related vessel movements. Communication will be facilitated through a Project website, public notices to mariners and vessel float plans, and a Fisheries Liaison.
Sunrise Wind will submit information to the USCG to issue Local Nofice to Mariners during offshore installation activities.

¢ The communication plan will include outreach to stakeholders in the offshore recreational and tourism industry to minimize impacts to recreational events (e.g., sailboat races).
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Recreational Fishing

Commercial and .

IPF Associated with Project

Seafloor and Land Disturbance
Sediment Suspension and Deposition
Noise

Electric and Magnetic Fields
Discharges and Releases

Trash and Debris

Traffic

Visible Infrastructure

Lighting and Marking

Environmental Protection Measures

Sunrise Wind is committed fo an indicative layout scenario with WIGs and the OCS-DC sited in a uniform east-west/north-south grid with 1.15 by 1.15-mi (1 by 1-nm; 1.85 by 1.85-km) spacing that aligns
with other proposed adjacent offshore wind projects in the RI-MA WEA and MA WEA. This layout has been confirmed through expert analysis and the USCG (USCG 2020) to allow for safe navigation
without the need for additional designated transit lanes. This layout will also provide a uniform, wide spacing among structures to facilitate search and rescue operations and is consistent with study
recommendations in the USCG Massachusetts and Rhode Island Port Access Route Study (USCG 2020).

Sunrise Wind is committed to collaborative science with the commercial and recreational fishing industries prior to, during, and following construction. Fisheries and benthic monitoring studies
(Appendices AA1T and AA2) were developed fo assess the impacts associated with the Project on economically and ecologically important fisheries resources within the SRWF and along the SRWEC.
These studies will be conducted in collaboration with the local fishing industry and will build upon monitoring efforts being conducted by affiliates of Sunrise Wind at other wind farms in the region
Sunrise Wind aims, where feasible, fo mitigate and reduce potential impacts to fishing activities, as outlined in the Fisheries Communication and Outreach Plan (Appendix B), and the Fisheries Mitigation
Plan for Sunrise Wind (Sunrise Wind 2019), which is available on the NYSERDA website and will be updated throughout Project development.

The locations of the SRWF, SRWEC, and IAC and associated cable protections will be provided to NOAA's Office of Coast Survey after installation is completed so that they may be marked on nautical
charts.

To the extent feasible, installation of the SRWEC and IAC will occur using methods such as mechanical plow, jet plow, or mechanical cutter.

To the extent feasible, the SRWEC and IAC will typically target a burial depth of 4 to 6 ft (1.2 to 1.8 m)3 to 7 ft (1 to 2 m). The target burial depth will be determined based on an assessment of seabed
condifions, seabed mobility, the risk of interaction with external hazards such as fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment. The cables include various protective
armoring and sheathing to protect the cable from external damage and keep it watertight. Cable protection measures will be employed where cable burial depth is not adequate.

As appropriate and feasible, BMPs will be implemented to minimize impacts on fisheries, as described in BOEM's Guidelines for Providing Information on Fisheries for Renewable Energy Development on
the Atlantic Outer Continental Shelf Pursuant to 30 CFR Part 585 (BOEM 2019).

The WTGs will be lit and marked in accordance with FAA Advisory Circular 70/7460-1L (2018), as recommended by BOEM's Guidelines for Lighting and Marking of Structures Supporting Renewable Energy
Development (BOEM 2021).

The WTGs and the OCS-DC wiill be lit and marked in accordance with BOEM and USCG requirements for aviation and navigation obstruction lighting, respectively.

Navigation lights, markings, sound signals, and other aids to navigation (ATON)(including AIS on select WTGs) will be installed and maintained as prescribed within the Private Aids to Navigation (PATON)
permit issued by the USCG for each WTG and the OCS-DC.

Sunrise Wind will require all construction and O&M vessels fo comply with applicable International Convention for the Prevention of Pollution from Ships (IMO MARPOL), federal (USCG and EPA), and state
regulations and standards for the management, treatment, discharge, and disposal of onboard solid and liquid wastes and the prevention and control of spills and discharges.

Accidental spill or release of oils or other hazardous materials will be managed offshore through an ERP/OSRP and onshore through an SPCC Plan.

Project construction, O&M, and decommissioning activities will be coordinated with appropriate contacts at USCG and DoD command headquarters.

A comprehensive communication plan will be implemented during offshore construction to inform all mariners, including commercial and recreational fishing vessels, and recreational boaters, of
construction activities and Project-related vessel movements. Communication will be facilitated through a Project website, public notices to mariners and vessel float plans, and a Fisheries Liaison.
Sunrise Wind will submit information to the USCG to issue Local Notice to Mariners during offshore installation activities.

Orsted administers a portfolio-wide Orsted US Offshore Wind Fisheries Gear Loss Prevention and Claim Procedure, which is currently in use and will exist for the life of the Project.

Sunrise Wind will establish a Direct Compensation Program, Coastal Community Fund, and Navigation Safety Fund to address impacts to commercial fishing operations and for-hire recreational fishing
operations in Rhode Island and Massachusetts. Understanding there may be impacts outside of Rhode Island and Massachusetts, Sunrise Wind is also committed to advancing and adhering to principles
set forth by the eleven-state compensatory mitigation initiative as well as ideals laid out by BOEM's Draft Guidelines for Mitigating Impacts to Commercial and Recreational Fisheries on the Outer
Continental Shelf Pursuant to 30 CFR § 585 (2022). Final agreed measures have been, or will be, incorporated within each of Rhode Island, Massachusetts, and New York’s Coastal Consistency
Determinations, which are anticipated to be completed in Q4 2023.

Sunrise Wind will establish a NYS Fisheries Compensation Plan in accordance with Condition 60 of the Article VIl CECPN.
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Other Marine Uses
and Coastal Land Use

IPF Associated with Project

Seafloor and Land Disturbance
Traffic

Visible Infrastructure

Lighting and Marking

Environmental Protection Measures

Sunrise Wind will minimize conflicts with other marine uses, through development and implementation of a MEC/UXQO risk assessment strategy, coordination with USCG and DoD (including Public Notices
fo Mariners), coordination with existing felecommunications cable owners, and coordination with BOEM and potential future lease owners if a lease area is identified at a future fime in the area where the
SRWEC is sited.

A MEC/UXO Risk Assessment with Risk Mitigation Strategy (Appendix G2) was developed to evaluate and reduce risks associated with MEC/UXO activities.
Sunrise Wind will consult with the USCG, US Navy, Naval Undersea Warfare Center (NUWC), the Northeast Marine Pilots Association, and regional ferry service operators to avoid or reduce use conflicts.

Sunrise Wind has implemented, or willimplement, a number of measures to minimize adverse effects on existing cables, such as dropping four WTG positions; minimizing the number of IAC and SRWEC
crossings, and crossing perpendicular where feasible; designing the Landfall HDD to avoid existing cables; coordinating with telecommunications cable owners to develop cable protection design,
crossing, and proximity agreements; and following International Cable Protection Committee (ICPC) recommendations during consfruction and O&M.

Navigation lights, markings, sound signals, and other ATON, including AlS on select WTGs, will be installed and maintained as prescribed within the PATON permit issued by the USGC for each WTG and the
OCs-DC.

The locations of the SRWF, SRWEC, IAC, and associated cable protections will be provided to NOAA's Office of Coast Survey after installation is completed so that they may be marked on nautical charts.

Onshore Facilities are primarily sited within previously disturbed and developed areas (e.g., roadways, ROWs, developed industrial/commercial areas) to the extent feasible, to minimize impacts to
undisturbed coastal land uses.

The construction of the Landfall and ICW HDD is expected to occur outside the summer tourist season, which is generally between Memorial Day and Labor Day. The construction schedule for the
remaining Onshore Facilities will be designed to minimize impacts to the local communities to the extent feasible.

Sunrise Wind will coordinate with local authorities and develop an MPT plan as part of the Project’s EM&CP to minimize potential fraffic impacts during construction.

Environmental Justice

Seafloor and Land Disturbance
Noise

Traffic

Visible Infrastructure

Lighting and Marking

The use of wind to generate electricity will have a beneficial impact on air emissions in Suffolk County, as it reduces the need for electricity generation from fraditional fossil fuel power plants on
Long Island that produce greenhouse gas emissions.

Where feasible, local workers will be hired to meet labor needs for Project construction, O&M, and decommissioning.

The construction of the Landfall and ICW HDD is expected to occur outside the summer tourist season, which is generally between Memorial Day and Labor Day. The construction schedule for the
remaining Onshore Facilities will be designed to minimize impacts to the local communities to the extent feasible.

Sunrise Wind will coordinate with local authorities and develop an MPT plan as part of the Project’s EM&CP to minimize potential fraffic impacts during construction.

Onshore activities within potential Environmental Justice areas are limited fo work within roadways/ROWs such that any potential adverse effects from construction/noise would be short-term and
temporary.

WTGs will be aligned and spaced consistently with other offshore wind facilities in the RI/MA WEA, reducing the potential for visual clutter.
WTGs will be painted to minimize visual contrast under common and prevailing atmospheric conditions.

Sunrise Wind is committed to avoiding impacts to submerged cultural resources wherever feasible and practicable and will continue fo assess means of minimizing physical impacts to resources that
cannot be avoided.

Sunrise Wind will continue to engage with Tribal Nations to identify other measures that feasibly and appropriately protect culturally sensitive marine species and respectfully incorporate traditional
knowledge and practices in such measures.
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CONSTRUCTION AND OPERATIONS PLAN

Resource

Marine Transportation | e
and Navigation

IPF Associated with Project

Traffic
Visible Infrastructure
Lighting and Marking

Environmental Protection Measures

Sunrise Wind is committed fo an indicative layout scenario with WIGs and the OCS-DC sited in a uniform east-west/north-south grid with 1.15 by 1.15-mi (1 by 1-nm; 1.85 by 1.85-km) spacing that aligns
with other proposed adjacent offshore wind projects in the RI-MA WEA and MA WEA. This layout has been confirmed through expert analysis and the USCG (USCG 2020) to allow for safe navigation
without the need for additional designated transit lanes. This layout will also provide a uniform, wide spacing among structures to facilitate search and rescue operations and is consistent with study
recommendations in the USCG Massachusetts and Rhode Island Port Access Route Study (USCG 2020).

Navigation lights, markings, sound signals, and other ATON (including AlS on select WTGs) will be installed and maintained as prescribed within the PATON permit issued by the USGC for each WTG and
the OCS-DC.

A notional lighting plan is included within Appendix X based on existing USCG regulations and policy and standards promulgated by the International Association of Marine Aids to Navigation and
Lighthouse Authorities in Recommendation O-139, The Marking of Man-Made Offshore Structures (IALA 2013). The USCG has endorsed those standards.

The WTGs and the OCS-DC wiill be lit and marked in accordance with BOEM and USCG requirements for aviation and navigation obstruction lighting, respectively.

Sunrise Wind will use ADLS or related means (e.g., dimming or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM, commercial and technical feasibility at the time of FDR/FIR
approval, and dialogue with stakeholders. The WTGs will be lit and marked in accordance with FAA Advisory Circular 70/7460-1L (2018), as recommended by BOEM's Guidelines for Lighting and Marking
of Structures Supporting Renewable Energy Development (BOEM 2021).

Sunrise Wind will request, and it is expected that the USCG will establish, femporary safety zones around all marine constfruction activities.
To reduce the likelihood of an allision or collision during construction, Project safety vessel(s) will be on scene to advise mariners of construction activity.
Mariner Radio-Activated Sound Signals (MRASS) are VHF-based and are expected to be deployed in the SRWF, similar to the deployment at Block Island Wind Farm.

To the extent feasible, the SRWEC and IAC wiill typically target a burial depth of 4 to 6 ft (1.2 o 1.8 m). The target burial depth will be determined based on an assessment of seabed conditions, seabed
mobility, the risk of inferaction with external hazards such as fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment. The cables include various protective armoring and sheathing
to protect the cable from external damage and keep it watertight. Cable protection measures will be employed where cable burial depth is not adequate.

Vessel operators are expected fo follow the International Regulations for Preventing Collisions at Sea 1972 (COLREGs) Rule 5 that states “at all times maintain a proper lookout by sight and hearing as well
as by all available means appropriate in the prevailing circumstances and conditions so as to make a full appraisal of the situation and risk of collision.”

Sunrise Wind will require operational AlS on all vessels associated with construction, O&M, and decommissioning of the Project, pursuant to USCG and AIS carriage requirements. AlS will be used to monitor
the number of vessels and traffic patterns for analysis and compliance with vessel speed requirements.

The WTGs and the OCS-DC will have a marked air gap to aid in the avoidance of an dllision incident.
Emergency procedures will be developed and reviewed with relevant agencies, including the USCG, to ensure that response plans are adequate and properly resourced.

A Project construction guideline will define a window related to wind, sea state, and other constraints under which construction activities will start/continue or will stop/be discontinued. Conditions and
forecasts will be monitored to enable proactive planning and early warning of future unsafe conditions. A 24-hr operational monitoring center is planned to verify safe conditions are being maintained
and will have the ability to remotely operate and shut down WTGs if required.

During construction and O&M, notices to mariners will be published on, and broadcasted through, regular radio communications, online information will be available for mariners, and notices to mariners
from the USCG will occur.

Frequent updates on offshore activities to fishing operators will be provided via online updates, twice-daily updates on VHF channels, and through Fisheries Liaisons and local fisheries representatives
based in regional ports.

Information on the exact locations of newly installed Project components, including structures, cable, and cable protection, will be provided to NOAA to include on navigation charts to reduce any
potfential impact to marine navigation. The WTGs themselves may also serve as an information navigation aid for mariners, particularly at night because they will be lit and marked.

A comprehensive communication plan will be implemented during offshore construction to inform all mariners, including commercial and recreational fishing vessels, and recreational boaters, of
construction activities and Project-related vessel movements. Communication will be facilitated through a Project website, public notices to mariners and vessel float plans, and a Fisheries Liaison.
Sunrise Wind will submit information to the USCG to issue Local Nofice to Mariners during offshore installation activities.

Land Transportation .
and Navigation

Traffic

To minimize impacts fo local traffic, several frenchless crossings are planned along the route for the Onshore Transmission Cable, including at the Long Island Rail Road (LIRR), Sunrise Highway, Long Island
Expressway (LIE), and Carmans River.

The construction of the Landfall and ICW HDD is expected to occur outside the summer tourist season, which is generally between Memorial Day and Labor Day. The construction schedule for the
remaining Onshore Facilities will be designed to minimize impacts to the local communities to the extent feasible.

All construction-related impacts to roadways and parking lots will be restored to pre-construction conditions in accordance with NYSDOT Standard Specifications for Construction and Materials and in
coordination with local entities.

Locations used for HDD work areas and temporary laydown yards will be restored to pre-existing conditions in accordance with landowner requests and permit requirements.
Sunrise Wind will coordinate with local authorities and develop an MPT plan as part of the Project’s EM&CP to minimize potential fraffic impacts during construction.

To allow for traffic to move safely, traffic control measures, such as signage and fraffic flaggers, will be used wherever necessary. Traffic control measures to address traffic flow in and around construction
areas will be developed as part of the MPT plans. Proper traffic control measures will be utilized to ensure the movement of traffic and to mitigate impacts on bus route schedules. Access to bus stops will
also be maintained or temporarily relocated during construction, thereby minimizing impacts to bus stops and bus stop access.

Because the Onshore Transmission Cable and Onshore Interconnection Cable will be installed entirely underground, it is not anficipated that operation of the Project will have an impact on local traffic
during O&M. The Onshore Transmission Cable and Onshore Interconnection Cable will require very little maintenance, if any.
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CONSTRUCTION AND OPERATIONS PLAN

Resource IPF Associated with Project Environmental Protection Measures ‘
Air Transportation and | e  Visible Infrastructure e  Sunrise Wind is committed to an indicative layout scenario with WIGs and the OCS-DC sited in a uniform east-west/north-south grid with 1.15 by 1.15-mi (1 by 1-nm; 1.85 by 1.85-km) spacing that aligns
Navigation e Lighting and Marking with other proposed adjacent offshore wind projects in the RI-MA WEA and MA WEA. This layout has been confirmed through expert analysis and the USCG (USCG 2020) to allow for safe navigation

without the need for additional designated transit lanes. This layout will also provide a uniform, wide spacing among structures to facilitate search and rescue operations and is consistent with study
recommendations in the USCG Massachusetts and Rhode Island Port Access Route Study (USCG 2020). The WTGs and the OCS-DC will be lit and marked in accordance with BOEM and USCG
requirements for aviation and navigation obstruction lighting, respectively.

e The WIGs will be lit and marked in accordance with FAA Advisory Circular 70/7460-1L (2018), as recommended by BOEM's Guidelines for Lighting and Marking of Structures Supporting Renewable Energy
Development (BOEM 2021).

e Sunrise Wind will use ADLS or related means (e.g., dimming or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM, commercial and technical feasibility at the time of FDR/FIR
approval, and dialogue with stakeholders.

e The Onshore Transmission Cable and Onshore Interconnection Cable will not include any overhead utility poles.
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CONSTRUCTION AND OPERATIONS PLAN

Acronyms and Abbreviations

°C
°F

HO/L

uT

AADT
ac

AC
ACCSP
ACPARS
ACS
ADCP
ADLS
AlF

AlS
ALARP
AMAPPS
AMCS
AMI
AMSL
ANSI
AOWL
APE

API
ASCE
ASMFC
ATON
AWEA
BACT
BAS
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degrees Celsius

degrees Fahrenheit

micrograms per liter

microteslas

Annual Average Daily Traffic

acre(s)

alternating current

Atlantic Coastal Cooperative Statistics Program
Atlantic Coast Port Access Route Study
American Community Survey

Acoustic Doppler Current Profiler

Aircraft Detection Lighting System

actual intake flow

automatic identification system

As Low As Reasonably Practicable

Atlantic Marine Assessment Program for Protected Species
Atlantic Marine Conservation Society

Area of Mutual Interest

above mean sea level

American National Standards Institute
aviation obstruction warning light

Area of Potential Effect

American Pefroleum Institute

American Society of Civil Engineers
Atlantic States Marine Fisheries Commission
aids to navigation

American Wind Energy Association

Best Available Confrol Technology

Burial Assessment Study
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BEA
BGEPA
bgs

BLS
BMP
BOEM
BSEE
CAA
CEA
CECPN
CEQ
CES Order
CFCS
CFE
CFR
CFSR
CHa
CIRP
CLCPA
CLIEC
cm/s
CMECS
CMR
CO
CO2
CO2e
COA
COLREGs
COP
CR
CRESLI
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Bureau of Economic Analysis

Bald and Golden Eagle Protection Act

below ground surface

Basic Life Support

best management practice

Bureau of Ocean Energy Management

Bureau of Safety and Environmental Enforcement
Clean Air Act

Critical Environmental Area

Certificate of Environmental Compatibility and Public Need

Council on Environmental Quality

Clean Energy Standards

Center for Coastal Studies

controlled flow excavation

Code of Federal Regulations

Climate Forecast System Reanalysis

methane

Coastal Inlets Research Program

Climate Leadership and Community Protection Act
Caithness Long Island Energy Center

centimeter(s) per second

Coastal and Marine Ecological Classification Standard
Code of Massachusetts Regulations

carbon monoxide

carbon dioxide

carbon dioxide equivalent

Corresponding Onshore Area

International Regulations for Preventing Collisions at Sea
Construction and Operations Plan

Commercial Recreation

Coastal Research and Education Society of Long Island
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CRIS Cultural Resource Information System

CT DEEP Connecticut Department of Energy and
Environmental Protection

CTv crew transfer vessel

CVA Certified Verification Agent

CWA Clean Water Act

CWIS cooling water intake system

cy cubic yard(s)

CIMA Coastal Zone Management Act

CIMP Coastal Zone Management Program

dB decibel

dBA decibels on the A-weighted scale

DC direct current

DDT dichlorodiphenyltrichloroethanes

DFE design flood elevation

DIF design intake flow

DO dissolved oxygen

DoD [United States] Department of Defense

DOER Dredging Operations and Environmental Research Program

DoT Department of Transportation

DP dynamic positioning

DPS distinct population segments

DPW Suffolk County DPW

DSM digital surface map

DTM digital terrain model

EC4 Executive Climate Change Coordinating Council

EFH essential fish habitat

EIR Environmental Impact Report

EIS Environmental Impact Statement

EJA Environmental Justice area

EM&CP Environmental Management and Construction Plan
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EMF
EMS
EMT
eNGOs
EO

EPA
EPR
ERP/OSRP
ESA
Eversource
FAA
FDNY
FDR/FIR
FEMA
FHWA
FINS

FIR
FIRM
flidar
FMP
FPM

FR

FR

ft

FTE
F-TWG
G&G
gal
GARFO
GDP
GEIS
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electric and magnetic fields

emergency medical services

emergency medical tfechnician

environmental non-governmental organizations
Executive Order

United States Environmental Protection Agency
ethylene propylene rubber

emergency response plan/oil spill response plan
Endangered Species Act

Eversource Investment LLC

Federal Aviation Administration

New York City Fire Department

facility design report/fabrication and installation report
Federal Emergency Management Agency
Federal Highway Administration

Fire Island National Seashore

Fishing Industry Representative

Flood Insurance Rate Maps

floating light detection and ranging

Fishery Management Plan

flashes per minute

Federal Register

Fisheries Representative

foot/feet

full-time equivalent

Fisheries Technical Working Group of NYSERDA
geophysical and geotechnical

gallon

Greater Atlantic Regional Fisheries Office

gross domestic product

Generic Environmental Impact Statement
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GHG

GIS
GSFC
GW
GWSA
ha

HAB
HAB
HAP
HAPC
HDD

HF

HRG
HRVEA
HURDAT2
HYCOM
Hz

IAC
IALA

IBTrACS
ICNIRP
ICPC
ICW
IEC
IEEE
IMO

in

in/s
iPaC
IPF
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greenhouse gas

Geographic Information Systems
Goddard Space Flight Center
gigawatt(s)

Global Warming Solutions Act
hectare(s)

harmful algal bloom

horizontal auger boring

Hazardous Air Pollutants

Habitat Areas of Particular Concern
horizontal directional drilling

high frequency

high-resolution geophysical

Historic Resources Visual Effects Analysis
Atlantic Hurricane Database (
Hybrid Coordinate Ocean Model
hertz

Inter-Array Cables

International Association of Marine Aids to Navigation and
Lighthouse Authorities

International Best Track Archive for Climate Stewardship
International Commission for Non-lonizing Radiation Protection
International Cable Protection Committee

intracoastal waterway

International Electrotechnical Commission

Institute of Electrical and Electronics Engineers

International Maritime Organization

inch(es)

inches per second

Information for Planning and Consultation

impact-producing factor
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ISMP
VM
JASMINE
kHz

km

km?

KOP

kV

kW

LAeq
LAER
LAT

LF

LGM
LICAP
lidar

LIE

LIPA
LIRR
LNM
LOA

LSz

m
M.G.L
m/s

MA

MA WEA
MACRIS
MACZIM
MADMF
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Invasive Species Management Plan

Infegrated Vegetation Management

JASCO Animal Simulation Model Including Noise Exposure

kilohertz

kilometer(s)

square kilometers

key observation point

kilovolt(s)

kilowatt(s)

liter(s)

A-weighted, equivalent contfinuous sound level
Lowest Achievable Emission Rate

lowest astronomical tide

low frequency

Last Glacial Maximum

Long Island Commission for Aquifer Protection
light detection and ranging

Long Island Expressway

Long Island Power Authority

Long Island Rail Road

Local Notice to Mariners

Letter of Authorization

Landscape Similarity Zone

meter(s)

Massachusetts General Law

meters per second

Massachusetts

Massachusetts Wind Energy Area
Massachusetts Cultural Resource Information System
Massachusetts Coastal Zone Management

Massachusetts Department of Marine Fisheries

Vi
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MAFMC
MAR
MARIPAR
MARPOL

MARS
MassCEC
MassDEP
MBES
MBTA
MCC
MCS
MDAT
MDE
MDS
MEC

MF

Sunrise
Wind
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Mid-Atlantic Fishery Management Council
marine archaeological resource
Massachusetts and Rhode Island Port Access Routes

International Convention for the Prevention of Pollution
from Ships

Monterey Accelerated Research System
Massachusetts Clean Energy Center
Massachusetts Department of Environmental Protection
Multibeam Echo Sounding

Migratory Bird Treaty Act

Marine Coordination Center

management classification system
Marine-life Data and Analysis Team
Maryland Department of the Environment
map-documented structures

munitions and explosives of concern
mid-frequency

milligauss

Massachusetts Historical Commission

Mean High Water Line

statute mile(s)

mean lower low water

millimeter(s)

Marine Mammal Protection Act

mile(s) per hour

most probable number

Marine Protection, Research, and Sanctuaries Act
Maintenance and Protection of Traffic
Maintenance and Protection of Traffic Plan
Marine Recreational Information Program

Municipal Separate Storm Sewers System
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MSFCMA

MSIR
MSL
mT
mV/m
MVR
MW
N20
NAAQS
NASA
NAVD88
NCA
NCCR
NCDC
NCEI
NDBC
NEFMC
NEFSC
NEPA
NESC
NESEC
ng/L
NHESP
NHL
NHPA
NJDEP
nm
NMFS or ‘NOAA Fisheries’
NNSR
NO:2
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Magnuson-Stevens Fishery Conservation and
Management Act

Marine Site Investigation Report

mean sea level

metric ton(s)

millivolts/meter

Monitor Values Report

megawatt

nitrous oxide

National Ambient Air Quality Standards
National Aeronautics and Space Administration
North American Vertical Datum of 1988
National Coastal Assessment

National Coastal Condition Reports

National Climate Data Center

National Centers for Environmental Information
National Data Buoy Center

New England Fishery Management Council
Northeast Fisheries Science Center

National Environmental Policy Act

National Electric Safety Code

Northeast States Emergency Consortium

nanograms per liter

Natural Heritage and Endangered Species Program

National Historic Landmark

National Historic Preservation Act

New Jersey Department of Environmental Protection

nautical mile(s)
National Marine Fisheries Service
Nonattainment New Source Review

nitrogen dioxide
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NOA
NOAA
NOS
NOx
NPCC
NPDES
NPS
NREL
NRHP
NSR
NSRA
NSRs
NTL
NTSC
NWI
NWS

NY
NYAC
NYCRR
NYECL
NYISO
NYNHP
NYPD
NYS

NYS CMP
NYSDAM
NYSDEC
NYSDCOH
NYSDOS
NYSDOT
NYSEP
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nearest onshore area

National Oceanic and Atmospheric Administration
National Ocean Service

nifrogen oxides

Northeast Power Coordinating Council, Inc.
National Pollutant Discharge Elimination System
National Park Service

National Renewable Energy

National Register of Historic Places

New Source Review

Navigation Safety Risk Assessment

noise sensitive receptors

Noftice to Lessee

National Transportation Safety Council

National Wetlands Inventory

National Weather Service

New York

New York Archaeological Council

New York Codes, Rules and Regulations

New York Environmental Conservation Law

New York Independent System Operator

New York Natural Heritage Program

New York Police Department

New York State

New York State Coastal Management Program
New York State Department of Agriculture and Markets
New York State Department of Environmental Conservation
New York State Department of Health

New York State Department of State

New York State Department of Transportation

New York State Energy Plan



CONSTRUCTION AND OPERATIONS PLAN

NYSERDA
NYSHPO
NYSOGS
NYSOPRHP

NYSPSC
O&M

O3

OCS

OCS Lands Act
OCS-DC
OnCS-DC
OPA
Options Paper
OREC
Orsted NA
OSAMP
OSRP
OSS-AC
OW

PAPE
PATON(s)
Pb

PCA

PCBs
PCW

PDE

PEIS

PK

PLGR

PM
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New York State Energy Research and Development Authority
New York State Historic Preservation Office
New York State Office of General Services

New York State Office of Parks, Recreation and Historic
Preservation

New York State Public Service Commission
operations and maintenance

ozone

outer continental shelf

Outer Continental Shelf Lands Act
Offshore Converter Station

Onshore Converter Station

[New York] Offshore Planning Area
Offshore Wind Policy Options paper
Offshore Wind Renewable Energy Certificate
Orsted North America Inc.

Ocean Special Area Management Plan
Oil Spill Response Plan

Offshore Substation

otariid pinnipeds in water

Preliminary Area of Potential Effect
Private Aids to Navigation Permits

lead

phocid carnivores in air

polychlorinated biphenyls

phocid carnivores in water

project design envelope

Programmatic Environmental Impact Statement
zero-to-peak sound pressure levels

pre-lay grapnel run

particulate matter
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PMio particulate matter less than 10 micrometers in
aerodynamic diameter

PM2s particulate matter less than 2.5 micrometers in
aerodynamic diameter

POI point of inferconnection

PPW phocid pinnipeds in water

Project the Sunrise Wind Farm Project

PSD Prevention of Significant Deterioration

PSL Public Service Law

PSO Protected Species Observer

PTM Particle Tracking Model

PTS permanent threshold shift

RARMS Risk Assessment with Risk Mitigation Strategy

RCNM Roadway Construction Noise Model

REV Reforming the Energy Vision

RHA Rivers and Harbors Appropriation Act of 1899

RI Rhode Island

RI CRMC Rhode Island Coastal Resources Management Council

RI CRMP Rhode Island Coastal Resources Management Program

RICR Rhode Island Code of Regulations

RIDEM Rhode Island Department of Environmental Management

RIHCC Rhode Island Historical Cemetery Commission

RIHPHC Rhode Island Historical Preservation & Heritage Commission

RI-MA WEA Rhode Island/Massachusetts Wind Energy Area

ROD Record of Decision

ROI region of influence

ROW right-of-way

RSZ rotor-swept zone

RTE rare, threatened, and endangered

S/NRHP State and/or National Register of Historic Places

SAMP Special Area Management Plan

SAP Site Assessment Plan
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SAR
SAV
SCADA
SCDHS
SCFWH
SEFSC
SEL

SF6
SHPO
SIP
SMA
SNE
SO2
SOV
SPCC
SPDES
SPI/PV
SPL
SPLms
SRWEC
SRWF
SSS
Sunrise Wind
SWLP
SWPPP
THPO
TJB

TP

tpy

1SS

TS
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Search and Rescue

submerged aquatic vegetation

supervisory control and data acquisition
Suffolk County Department of Health Services
Significant Coastal Fish and Wildlife Habitats
Southeast Fisheries Science Center

sound exposure levels

sulfur hexafluoride

State Historic Preservation Office

State Implementation Plan

seasonal management area

southern New England

sulfur dioxide

service operating vessel

spill prevention, control, and countermeasure
State Pollutant Discharge Elimination System
Sediment Profile and Plan View Imaging
sound pressure level

sound pressure levels, root mean square
Sunrise Wind Export Cable

Sunrise Wind Farm

Side-Scan Sonar

Sunrise Wind LLC

seawater lift pump

Stormwater Pollution Prevention Plan
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Intfroduction - Project Overview

1 INTRODUCTION

Sunrise Wind LLC (Sunrise Wind) is submitting this Construction and Operations Plan (COP) to
support the siting and development of the Sunrise Wind Farm (SRWF) and the Sunrise Wind Export
Cable (SRWEC) (collectively, the Sunrise Wind Farm Project or Project).

The purpose of this COP is to provide information about the Project to the Bureau of Ocean
Energy Management (BOEM) and other federal and state agencies.

The COP includes the following:

* A description of the siting and development process and depiction of all planned facilities,
including onshore and support facilifies;

e A description of proposed activities, including construction, commercial operations and
maintenance (O&M), and conceptual decommissioning activities;

* The basis for the analysis of the potential environmental and socioeconomic impacts and
operational integrity of the proposed construction, O&M, and decommissioning activities;
and;

« Information to support relevant federal permit applications and consultations.

The COP was prepared in accordance with Title 30 of the Code of Federal Regulations (CFR)
Part 585 (30 CFR § 585), BOEM's Information Guidelines for a Renewable Energy Construction
and Operations Plan (BOEM 2020), and other BOEM policy, guidance, and regulations as
summarized in Section 1.7 (Table 1.7-1). Table 1.7-2 in the same section includes the location in
the COP of relevant lease stipulations for the Project.

1.1 Project Overview

Sunrise Wind, a 50/50 joint venture between Orsted North America Inc. (Orsted NA or Orsted)
and Eversource Investment LLC (Eversource), proposes to construct, own, and operate the
Sunrise Wind Farm Project. The wind farm portfion of the Project (i.e., the SRWF) will be located
on the Outer Continental Shelf (OCS) in the designated BOEM Renewable Energy Lease Area
OCS-A 0487 (Lease Areq)2.The Lease Area is approximately 18.9 statute miles (mi) (16.4 nautical
miles [nm], 30.4 kilometers [km]) south of Martha's Vineyard, Massachusetts, approximately

30.5 mi (26.5 nm, 48.1 km) east of Montauk, New York (NY), and 16.7 mi (14.5 nm, 26.8 km) from
Block Island, Rhode Island (Figure 1.1-1). The Lease Area contains portions of areas that were
originally awarded through the BOEM competitive renewable energy lease auctions of the
Wind Energy Area (WEA) off the shores of Rhode Island and Massachusetts.

2 A portion of Lease Area OCS-A 0500 (Bay State Wind LLC) and the entirety of Lease Area OCS-A 0487 (formerly
Deepwater Wind New England LLC) were assigned to Sunrise Wind LLC on September 3, 2020, and the two areas
were merged and a revised Lease OCS-A 0487 was issued on March 15, 2021. Thus, when using the term “Lease Area”
within this COP, Sunrise Wind is referring to the new merged Lease Area OCS-A 0487.
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CONSTRUCTION AND OPERATIONS PLAN

Intfroduction - Project Overview

Other components of the Project will be located in federal waters on the OCS, in state waters of
New York, and onshore in the Town of Brookhaven, Long Island, New York. The onshore
components are depicted in Figure 1.1-2. The proposed interconnection location for the Project
is the Holbrook Substation, which is owned and operated by the Long Island Power Authority
(LIPA).3 Sunrise Wind executed a confract with the New York State Energy Research and
Development Authority (NYSERDA) for a 25-year Offshore Wind Renewable Energy Certificate
(OREC) Agreement in October 2019.

The Project’s components are generally defined into four categories, as depicted in Figure 1.1-3.

e SRWEF, inclusive of the Wind Turbine Generators (WTGs), Offshore Converter Station (OCS-DC),
and Inter-Array Cables (IAC);

e SRWEC-OCS, inclusive of up to 99.4 mi (160 km) of the SRWEC in federal waters on the OCS;

e« SRWEC-NYS, inclusive of up to 5.2 mi (8.4 km) of the SRWEC in New York State (NYS) waters
and 1,152 ft (351 m) of the SRWEC located onshore (i.e., above the Mean High Water Line
[MHWL], as defined by the United States [US] Army Corps of Engineers [USACE] [33 CFR 329])
and underground, up fo the transition joint bay (TJB); and

« Onshore Facilities, inclusive of an up to 17.5-mi (28.2-km) Onshore Transmission Cable, a new
Onshore Converter Station (OnCS-DC), and Onshore Intferconnection Cable.

The Project will specifically include the following offshore and onshore components, which are
described in further detail in Section 3:

e Onshore:

Onshore Transmission Cable, TJB, and concrete and/or direct buried joint bays and
associated components;

Onshore Interconnection Cable;

Fiber optic cable co-located with the Onshore Transmission and Onshore
Inferconnection Cables; and

One OnCS-DC.

o Offshore:

Up to 94 WTGs at 102 potential positions;

Up to 95 foundations (for WTGs and OCS-DC);
Up to 180 mi (290 km) of IAC;

One Offshore Converter Station (OCS-DC); and

One DC submarine export cable bundle (SRWEC) comprised of two cables located
within an up to 104.6-mi (168.4-km)-long corridor.

3 Upgrades to the existing LIPA substation and electrical grid beyond the substation are planned to occur. The design
and execution of any upgrades at the existing substation and of the broader electrical grid will be performed by LIPA
and as such are not addressed in this COP.
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CONSTRUCTION AND OPERATIONS PLAN

Introduction - Project Design Envelope
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Figure 1.1-3 Simplified Project Schematic

Construction of the Project is expected to be supported by one or more temporary construction
laydown yards(s) and construction port(s). The O&M phase of the Project will be supported by
onshore O&M facilities.

Sunrise Wind is evaluating the potential use of several existing port facilities in New York,
Connecticut, Maryland, Massachusetts, New Jersey, Rhode Island, and Virginia. At this time,
no final determination has been made concerning the specific location(s) of these activities.
Section 3.3.10 of this COP provides further detail regarding potential port options being
considered.

1.2 Project Design Envelope

Development of an offshore wind farm is an extensive and complex process spanning several
years. In addition, offshore wind technologies, including but not limited to WTGs, foundations,
cable transmission, and installation techniques, are rapidly advancing and evolving. The flexibility to
take advantage of industry advancements and innovative technologies as a project progresses
through development (inclusive of the permitting, detailed engineering design, and procurement
processes) is critical so that the most technologically sound, environmentally appropriate,

and cost-effective project is constructed.

For these reasons, BOEM issued a guidance document entitled Draft Guidance Regarding the
Use of a Project Design Envelope in a Construction and Operations Plan (BOEM 2018). A project
design envelope (PDE) is defined as “a reasonable range of project designs” associated with
various components of a project (e.g., foundation and WTG options) (BOEM 2018). The PDE is
used to assess the potential maximum impacts on key environmental and human use resources
(e.g.. marine mammals, fish, benthic habitats, commercial fisheries, and navigation), focusing on
the design parameter (within the defined range) that represents the greatest potential impact
(i.e., the maximum design scenario) for each unique resource (BOEM 2018).
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CONSTRUCTION AND OPERATIONS PLAN

Introduction - Project Design Envelope

The primary goal of applying a PDE is fo allow for meaningful assessments by the jurisdictional
agencies of the proposed project elements and activities while concurrently providing the
developer reasonable flexibility o make prudent development and design decisions prior to
construction. Jurisdictional agencies’ evaluation of the maximum potential effects that may
occur from project-related activities and corresponding mitigation or monitoring measures
would be satisfied through the evaluation of the PDE’s maximum design scenario. It should be
noted, however, that even if a PDE is applied to support environmental review and permitting, in
accordance with 30 CFR §§ 585.700(1) and (2), both a detailed Facility Design Report (FDR) and
Fabrication and Installation Report (FIR) must be submitted to BOEM. Furthermore, these reports
must be reviewed by the Project Certified Verification Agent (CVA) prior to submission to BOEM.

A summary of PDE parameters for the Project is provided below in Table 1.2-1. Section 3 of this
COP fully describes the PDE of the Project. The PDE for the Project is based on an operating
capacity ranging between 924 megawatts (MW) and 1,034 MW.
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CONSTRUCTION AND OPERATIONS PLAN

Introduction - Project Design Envelope

Table 1.2-1 Summary of PDE Parameters

Foundations

Monopile foundations for the WTGs and a piled jacket foundation for the OCS-DC
e Up to 95 foundations for WTIGs and OCS-DC

e  Maximum embedment depth of up to 164 feet (ft) (50 meters [m]) for WTG monopile foundations,
and 295 ft (90 m) for OCS-DC piled jacket foundation

¢  Maximum area of seafloor footprint per foundation, inclusive of scour protection and CPS
stabilization: 1.06 ac (4,290 m?) for WTG monopile foundations and 1.39 ac (5,625 m?) for the
OCS-DC foundation structure.
WITG
Up to 94 WTGs at 102 potential positions
¢  Nameplate capacity of 11 MW
Rotor diameter of 656 ft (200 m)
e Hub height of 459 ft (140 m) above mean sea level (AMSL)
Upper blade tip height of 787 ft (240 m) AMSL
IAC
Maximum 161 kilovolt AC cables buried up to a target depth of 410 6 ft (1.2to 1.8 m))
¢  Maximum fotal length of up to 180 mi (290 km)
e Maximum cable diameter of 8 inches (in; 200 millimeters [mm])
Maximum disturbance corridor width of 98 ft (30 m) per circuit

OCs-DC

One OCS-DC
e Upto 295 ft (20 m) total structure height from lowest astronomical tide (LAT) (including lightning
protection and ancillary structures)

SRWEC

One 320-kV DC export cable bundle buried to a target depth of4 to 6 ft (1.2 to 1.8 m) ; buried to
a target depth of 6 ft (1.8 m) in NYS waters

(3| {eMelesd ¢ Maximum fotal corridor length of up to 104.6 mi (168.4 km)
and . Maximum individual cable diameter of 7.8 in (200 mm) and maximum bundled diameter of 15.6

SRWEC-NYS in (400 mm)
¢  Maximum disturbance corridor width of 98 ft (30 m)

¢  Maximum seafloor disturbance for horizontal directional drilling (HDD) exit pit of 61.8 ac (25 ha)
Maximum disturbance for Landfall Work Area (onshore) of up to 6.5 ac (2.6 ha)

Onshore Transmission Cable and Onshore Interconnection Cable

e  Onshore Transmission Cable, including associated TJB and fiber optic cable, up to 17.5 mi
(28.2 km) long, with a temporary disturbance corridor of 30 ft (9.1 m) and maximum duct bank
target burial depth of 6 ft (1.8 m)

Maximum cable diameter of 6 in (152 mm)

Onshore Interconnection Cable to connect to Holbrook Substation
OnCS-DC

An OnCS-DC with operational footprint of up to 6 ac (2.4 ha).

Onshore
Facilities
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CONSTRUCTION AND OPERATIONS PLAN

Intfroduction - Project Purpose

1.3 Project Purpose

The Project will provide clean, reliable offshore wind energy that will increase the amount and
availability of renewable energy to New York while creating the opportunity to displace
electricity generated by fossil fuel-powered plants and offering substantial economic and
environmental benefits. New York has adopted substantial renewable portfolio standards and
clean energy targets to address issues associated with climate change, highlighting the current
and future demand for this Project.

In 2014, New York State launched Reforming the Energy Vison (REV), a comprehensive energy
strategy that strives to make energy more affordable, build a more resilient energy system,
improve existing initiatives and infrastructure, create jobs and business opportunities and protect
the environment. Further, REV is focused on building an infegrated energy network able to
harness the combined benefits of the central grid with clean, locally generated power.

In 2015, New York adopted the 2015 New York State Energy Plan (NYSEP) serving as a roadmap
to advance the REV agenda. Among other clean energy goals, the NYSEP set forth the State’s
long-term goal to provide 50 percent of its electricity from renewable resources by 2030

(the “50 by 30" goal)4. The NYSEP included an offshore wind initiative to encourage long-term
and strategic regulatory coordination for large-scale offshore wind projects, resulting in the
New York State Public Service Commission’s (NYSPSC) issuance of an order to implement the
Clean Energy Standards (CES or CES Order)s. The CES Order requested NYSERDA to lead a
research, analysis, and outreach program to evaluate the potential for offshore wind energy in
the State resulting in the Offshore Wind Master Plané, and a report fitled “Offshore Wind Policy
Options” paper (Options Paper) that served as a roadmap for meeting the State’s goal of
2,400 MW of offshore energy generation by 2030.

As a result of the Options Paper, and following the completion of a Generic Environmental
Impact Statement (GEIS)7, in 2018 the NYSPSC issued an Order Adopting the Offshore Wind
Standard? setting the stage for the first phase of procurements for offshore wind.

4 New York State Energy Planning Board. 2015. “New York State Energy Plan. Volume 1: The Energy to Lead.”
Accessed June 25, 2020. https://energyplan.ny.gov/Plans/2015.

5 Proceeding on Motion of the Commission to Implement a Large-Scale Renewable Program and a Clean Energy
Standard, Case 15-E-0302, “Order Adopting a Clean Energy Standard”, issued and effective August 1, 2016.
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx2DocRefld={44C5D5B8-14C3-4F32-8399-F5487D6D8FE8}

6 Additional information on the Offshore Wind Master Plan can be found at: https://www.nyserda.ny.gov/All-
Programs/Programs/Offshore-Wind/About-Offshore-Wind/Master-Plan

7 In the Matter of Offshore Wind Energy, Case 18-E-0071
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspxeMatterCaseNo=18-E-
0071&submit=Search

8 Order Establishing Offshore Wind Standard and Framework for Phase 1 Procurement. In the Matter of
Offshore Wind Energy, Case 18-E-0071
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx2DocRefld={37EE76DF-81B1-47D4-B10A-73E21ABA 1549}
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In response to the expressed need and demand, Sunrise Wind executed a contract with
NYSERDA for a 25-year OREC Agreement in October 2019. While the proposal had been for an
880-MW project, the OREC Agreement specifically allowed for a “Maximum Project Capacity”
of 924 MW, and Sunrise Wind has committed to an HVDC system assuming a 924-MW project.
Under the OREC Agreement, NYSERDA wiill purchase the ORECs created by 924 MW of offshore
wind energy capacity from the operational Project, and make them available for purchase by
New York load-serving entities. The Project is being developed to fulfill its obligations to New York
in accordance with its OREC Agreement. Furthermore, Sunrise Wind needs to maximize the
contractually-permissible size of the Project in order for the Project to be financially viable.
Accordingly, Sunrise Wind needs—and intends—to install enough WTGs to reach its confracted
Maximum Project Capacity of 924 MW. As specified in the OREC Agreement, the Project will
generate electricity from an offshore wind farm located in the Lease Area for fransmission and
delivery to the LIPA Holbrook Substation. The Project will include up to 94 WTGs located at 102
potential WTG positions?, IAC, one OCS-DC, and one direct current SRWEC making landfall in
the Town of Brookhaven, New York.

In addition to the 924 MW contracted to NYSERDA, Sunrise Wind has the opportunity to enter into
other potential offtake agreements or sell additional electricity on a merchant basis without an
offtake contract. Sunrise Wind is currently working with suppliers to determine the maximum
capacity of the DC transmission system, and with the New York Independent System Operator to
confirm the maximum intferconnection capacity limits at the Holbrook Substation. Due to the
technical limitations of the DC transmission system, as well as further evaluation of the technical
limitations for injecting power at the Holbrook Substation, the total nameplate capacity of the
Project, inclusive of the 924 MW contracted to NYSERDA, could be up to 1,034 MW. Thus, the PDE
for the Project described in Section 1.2 and Section 3 is based on an operating capacity ranging
between 924 MW and 1,034 MW. If additional offtake contracts are signed or a decision is made
to sell on a merchant basis, the additional capacity (up to 110 MW) would be installed during a
single campaign with the 924 MW contracted to NYSERDA.

As such, the Project will help the State achieve the aggressive clean energy goals set forth in
REV, the CES and more recently, the Climate Leadership and Community Protection Act
(CLCPA), which was signed in July 2019 and adopfts the most ambitious and comprehensive
climate and clean energy legislation in the country. The CLCPA sets forth an ambitious plan that
sets the NYS goal of achieving 100 percent carbon-free electricity by 2040 and 70 percent of
electricity from renewable sources by 2030, including a target of reaching 2,000 MW of offshore
wind by 2035.

? In the initial planning stages for the Project, a full buildout of the Lease Area was evaluated, consisting of up to
122 WTG positions utilizing the Aligned Grid Layout. With the selection of the 11 MW turbine (see Section 2.2.2.2 and
Section 3.3.8) and additional confirmation of the export capacity of the DC fransmission system and the
interconnection capacity limits at the Holbrook Substation, Sunrise Wind has determined that up to 94 WTGs would be
sufficient to meet the Project purpose. 102 WTG turbine locations are proposed to be permitted to allow for spare
positions (in the event of environmental or engineering challenges), but only up to 94 WTGs are expected to be
installed. The 94 WTGs within 102 potential WTG positions are a reduction in the initially evaluated PDE for the Project
(i.e., down from 122 WTG positions).
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Intfroduction - Regulatory Framework

1.4 Regulatory Framework

Project components will be located in three areas: federal waters of the OCS, state waters of
New York, and onshore in the Town of Brookhaven, New York. As such, several federal, state,
and local regulatory agencies have jurisdictional authority over the Project. The federal, state,
and local permits, approvals, and consultations applicable to the Project are listed in Table 1.4-1,
along with the date of anficipated issuance. These are described further in the subsections that
follow. A summary of consultations to-date with federal, state, and local agencies is provided in
Appendix A — Agency Correspondence and a summary of strategies for fisheries
communications is provided in Appendix B — Fisheries Communication and QOutreach Plan.

Sunrise Wind was granted coverage under the “FAST-41" framework for improving the federal
review and authorization of large-scale infrastructure projects on September 17, 2020.

The purpose of Title 41 of Fixing America’s Surface Transportation Act (42 United States Code
[USC] § 4,370 m et seq.), known as FAST-41, is to "enhance timeliness, coordination,
transparency, predictability and oversight of the federal reviews and permitting required prior to
construction.” BOEM is one of 17 government agencies that have been identified as cooperating
agencies under FAST-41 to conduct project reviews concurrently, rather than sequentially, in
order to streamline the permitting process.
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Introduction - Regulatory Framework

Table 1.4-1 Summary of Permits, Approvals, and Consultations

Regulatory Permit/Approval Statute/Regulation Anticipated Approval Date
Authority
FEDERAL PERMITS, APPROVALS, AND CONSULTATIONS

BOEM Issuance of Commercial Lease of Submerged 30 CFR § 585; Outer Continental Shelf Act OCS-A-0487 Lease effective on
Lands for Renewable Energy Development on the | (43 USC §§ 1331 et seq.) October 1, 2013, Amended on
OCSs March 15, 2021
Approval of Site Assessment Plan 30 CFR §§ 585.610-618 A SAP is not anficipated fo be

needed

Approval of Construction and Operations Plan 30 CFR §§ 585.621-627 Anticipated Q1 2024
Consultation with National Oceanic and Section 7 of the Endangered Species Act (ESA)
Atmospheric Administration National Marine (16 USC §§1531 et seq.)

Fisheries Service (NOAA Fisheries) [(previously
National Marine Fisheries Service [NMFS]) and
United States Fish and Wildlife Service (USFWS)

Consultation with NOAA Fisheries Magnuson-Stevens Fishery Conservation and Management
Act (MSFCMA) (16 USC §§1801 et seq.), Marine Mammal
Protection Act (50 CFR § 216, 16 USC §§ 1361 et seq.)

Consultation with USFWS Migratory Bird Treaty Act (MBTA) (16 USC §§ 703 ef seq.)
and Bald and Golden Eagle Protection Act (16 USC §§
668 et seq.)

Review under National Environmental Policy Act 42 USC §§ 4321 et seq.), BOEM regulations (30 CFR §§
(NEPA) in consultation with the USACE, National 585.646,585. 648(b)), and other relevant regulations
Park Service (NPS) and other cooperating

agencies
Review under Section 106 in consultation with Section 106 of the National Historic Preservation Act of
Advisory Council on Historic Preservation, State 1966, as amended (54 USC § 306.108)

Historic Preservation Offices (SHPO), and Tribal
Historic Preservation Offices (THPO)

Approval of Facility Design Report 30 CFR §§ 585.538.701 To be reviewed by a CVA and
. B submitted to BOEM after COP
Approval of Fabrication and Installation Report 30 CFR § 585.700 approval
USACE Issuance of Individual Permit Section 404, Clean Water Act (CWA; 33 USC § 1344), Anficipated Q1 2024

Section 10, Rivers and Harbors Act (33 USC §§ 333, 403)
and Section 14, Rivers and Harbors Act (33 USC § 408)
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Regulatory
Authority

United States
Environmental

Permit/Approval

Issuance of OCS Air Permit and Conformity
Determination

Statute/Regulation

Clean Air Act (40 CFR § 55, 60; 42 USC § 7627)

Anticipated Approval Date

Anticipated Q1 2024

Protection

Agency (EPA) Issuance of National Pollutant Discharge Clean Water Act (Section 316(b), 40 CFR § 122, 33 USC § Anficipated Q1 2024
Elimination System (NPDES) Individual Permit 1251)

NOAA Approval of Letter of Authorization (LOA) Marine Mammal Protection Act (50 CFR § 216, 16 USC §§ Anficipated Q1 2024

1361 et seq.)

US Coast Guard
(USCG)

Approval for Private Aids to Navigation

USCG regulations (33 CFR § 64.11)

Issued four weeks prior to start
of offshore construction

Local Notice to Mariners

Issued two weeks prior to start
of vessel mobilization for
offshore construction

NPS

Right-of-Way (ROW) Permit and Special Use Permit

36 CFR § 14 (54 USC §100902)

Anticipated Q1 2024

Federal Aviation
Administration

New York State

Notice of Proposed Construction or Alteration (for
onshore activity as applicable)

14 CFR Part 77.0

STATE PERMITS, APPROVALS, AND CONSULTATIONS

Received Q2/Q3 2023 and
Anticipated Q4 2023

NYSPSC,

New York State
Department of
Public Service

Certificate of Environmental Compatibility and
Public Need

Article VIl of the New York Public Service Law (PSL; 16
New York Codes, Rules and Regulations [NYCRR] Parts 85
through 88), New York Environmental Conservation Law
(NYECL) Article 15, Article 24, and Article 25

Water Quality Certification

Section 401 of the CWA and Implementing Regulations
(6 NYCRR Parts 701, 702, 704, 754 and Part 800 to 941)

Consultation with New York State Department of
Environmental Conservation

Protection of Waters Permit (Article 15 (6 NYCRR Part 608
and 621); Freshwater Wetlands Permit (Article 24, Parts 663
to 665); Tidal Wetlands Permit (Article 25 (6 NYCRR

Part 661))

Threatened and endangered species (NYECL Article 11
Section 535; 6 NYCRR Part 182)

NYSPSC,
New York State
Department of

Consultation with New York State Office of Parks,
Recreation and Historic Preservation, State Historic
Preservation Offices (NYSHPO)

Section 106 of the National Historic Preservation Act,
Section 14.09 of the New York State Historic Preservation
Act of 1980, and Section 233 of the State Education Law
(submerged archaeological resources)

CECPN issued November 17,
2022

Water Quality Certfification
issued August 15, 2023
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Regulatory
Authority
Public Service
(cont'd)

Permit/Approval

Consultation with New York State Department of
Agriculture and Markets

Statute/Regulation

Article 25-AA of the Agriculture and Markets Law of 1994

Anticipated Approval Date

Section 68 Petition, Permission to exercise grants of
municipal rights

Article VII (Section 68(1))

Received May 18, 2023

Environmental Management and Construction
Plan

Article VII (16 NYCRR Parts 85 through 88)

Received June 23, 2023 for
EM&CP 1, Anticipated Q4 2023

New York State
Department of
Environmental
Conservation
(NYSDEC)

State Pollutant Discharge Elimination System
(SPDES) General Permit for Stormwater Discharges
from Construction Activity

GP-0-20-001 for Stormwater Discharges from Construction
Activity, pursuant to 6 NYCRR Part 750-757

Received June 15, 2023

New York State
Department of
Transportation
(NYSDOT) -
Region 10

Utility or Highway Work Permit

New York State Highway Law (Article 3, Subsection 52, 17
NYCRR Part 131) and 23 CFR Part 645

Received August 10, 2023

New York State
Office of General
Services
(NYSOGS),
Bureau of Land
Management

Easement to Use New York State Lands Under
Water

New York State Public Lands Law
(Article 2, Section 3, Subsection 2)

Anticipated Q1 2024

New York State
Department of
State (NYSDOS),

Concurrence with Coastal Zone Management
Program (CZMP) Federal Consistency Certification

Coastal Zone Management Act (CZMA) (16 USC 1451 et
seq., 15 CFR Part 930, and 30 CFR 585.611(b), 627 (b)) and
State Article 42 of the Executive Law (19 NYCRR Part 600

Received August 24, 2023 and
August 30, 2023

Division of and é NYCRR Part 617)

Coastal

Resources
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Regulatory Permit/Approval Statute/Regulation Anticipated Approval Date
Authority
Rhode Island
Rhode Island Concurrence with CZMP Federal Consistency CIMA (16 USC §§ 1451 et seq., 15 CFR § 930, and 30 CFR Received September 7, 2023
Coastal Determination §§ 585.611(b), 627(b)) and Rhode Island Coastal Resources
Resources Management Program (RI CRMP) (Section 400)
Management
Council
(RI CRMC)
Massachusetts
Massachusetts Concurrence with CZMP Federal Consistency Pursuant to CZMA (16 USC §§ 1451 et seq, 15 CFR § 930, Anticipated Q4 2023
Coastal Zone Determination and 30 CFR §§ 585.611(b), 627(b)), Massachusetts General
Management Law (M.G.L.) (21A, Subpart 4A) and Massachusetts CZMP
(MACZM) Policies (310 Code of Massachusetts Regulations [CMR]
20.00 and 21.00)
q ‘e Powered by
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1.4.1 BOEM-Led Permits and Approvals

BOEM has the authority and responsibility o regulate activities associated with the production,
fransportation, or fransmission of renewable energy resources on the OCS under the

Outer Continental Shelf Lands Act (OCS Lands Act) (43 USC § 1337). BOEM must ensure that any
approved activities are safe, conserve natural resources on the OCS, are undertaken in
coordination with relevant federal agencies, provide a fair return to the US, and are compliant
with all applicable laws and regulations (30 CFR § 585.102), including the National Environmental
Policy Act (NEPA).

BOEM issued Renewable Energy Lease Area OCS-A 0487 to Sunrise Wind for development of a
renewable energy project(s) within the Lease Area. The construction and O&M of the Project will
require a COP that is compliant with BOEM regulations (30 CFR § 585) and that is approved by
BOEM prior to the start of construction. With approval of this COP, Sunrise Wind requests that
BOEM issue a project easement for the portions of the SRWEC located in federal waters

(i.e., SRWEC-OCS other than the portion located within the Lease Area). Pursuant to both 30 CFR
§ 585.200(b) and Section 6 Lease OCS-A 0487, and at BOEM's request, Sunrise Wind also
submitted a formal request for a Project Easement on September 1, 2023.

BOEM is expected to coordinate with agencies such as the National Oceanic and Atmospheric
Administration (NOAA), US Fish and Wildlife Service (USFWS), National Park Service (NPS),

US Coast Guard (USCG), the US Department of Defense (DoD), US Department of Transportation’s
Federal Aviation Administration (FAA), and the US Bureau of Safety and Environmental
Enforcement (BSEE) to complete necessary project reviews. In addition, federal agency review
of the Project must also occur under NEPA, Section 106 of the National Historic Preservation Act
(NHPA), and Section 307 of the Coastal Zone Management Act (CZMA), which requires
concurrence from New York State, Rhode Island, and Massachusetts for the Coastal Zone
Management Program (CZMP) federal consistency determination for each state, as described
below.

1.4.1.1 National Environmental Policy Act

The NEPA (42 USC § 4321 et seq.) requires federal agencies to evaluate the potential impacts of
any proposed federal action and to consider alternatives to the proposed action (42 USC

§ 4332, 40 CFR §§ 1500-1508). There are several federal actions associated with the Project that
require review under NEPA including but not limited to: BOEM's approval of the COP; USACE
issuance of an Individual Permit; NPS issuance of a right-of-way (ROW) Permit within Fire Island
National Seashore; and NOAA issuance of a Letter of Authorization (LOA). For renewable energy
facilities on the OCS, BOEM acts as the Lead Federal Agency for NEPA review and compliance.

BOEM will lead the preparation of an Environmental Impact Statement (EIS) to evaluate
potential impacts associated with implementation of the Project (40 CFR § 1501.7[g]).

Federal agencies, identified as cooperating agencies in the NEPA process, are responsible for
reviewing the Project’s impacts to protected resources under their jurisdiction and evaluating
the need for mitigation measures. These agencies will have the opportunity o comment through
inferagency consultations required for federal permitting (NEPA, USACE Individual Permit
Application). In addition, BOEM wiill be required to satisfy Section 106 of the NHPA, which requires
consideration of historic properties.
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1.4.1.2 Endangered Species Act

Section 7 of the Endangered Species Act (ESA) requires that federal agencies ensure their
actions do not destroy or jeopardize the existence of critical habitat of any threatened or
endangered species listed under the ESA. To comply with this obligation, BOEM is required to
consult with USFWS and NOAA Fisheries.

USFWS and NOAA Fisheries would be responsible for reviewing Project impacts to protected
resources and evaluating the need for mitigation measures. These agencies will have the
opportunity fo comment through interagency consultations required for federal permitting.
USFWS and NOAA Fisheries will review impacts to marine, coastal, and terrestrial threatened and
endangered species protected by the ESA.

If construction or O&M is likely to adversely impact listed species under USFWS jurisdiction

(such as terrestrial animal or plant species or avian species), or under NOAA Fisheries jurisdiction
(such as fish species), then an Incidental Take Authorization may be required from USFWS or
NOAA Fisheries under the ESA. In addition, NOAA Fisheries may be required to issue an LOA
pursuant to the Marine Mammal Protection Act (MMPA) (described further in Section 1.4.2).

Impacts fo non-listed species and habitats will also be evaluated under several other wildlife
protection laws, including the Migratory Bird Treaty Act (MBTA) of 1918, the Bald and
Golden Eagle Protection Act of 1940, the MMPA, and the Magnuson-Stevens Fishery
Conservation and Management Act (MSFCMA) of 1976 as amended.

1.4.1.3 National Historic Preservation Act

Section 106 of the NHPA, as amended (54 USC § 306108) requires that federal agencies consider
the effect of the undertaking on any district, site, building, structure, or object that is included in
or eligible for inclusion in the National Register of Historic Places (NRHP). To comply with this
obligation, BOEM is required to consult with the applicable State Historic Preservation Offices
(SHPOs), Native American Tribes (hereafter referenced as Tribal Nations) commonly represented
by Tribal Historic Preservation Offices (THPOs), and other interested parties. Appendix Z — Cultural
Resources Avoidance, Minimization, and Mitigation Measures, submitted under confidential
cover, presents a summary of the measures proposed by Sunrise Wind to support the Section 106
process.

1.4.1.4 Coastal Zone Management Act

The CZMA requires that federal actions impacting any coastal use or resource (defined as land
or water use, or natural resource of a state’s coastal zone), be conducted in a manner that is
consistent with the enforceable policies of a state’s federally approved CZMP or CRMP. Within
this authority of the CZMA, state coastal programs that have been approved by NOAA may
review federal actions impacting their coastal uses or resources or both, to verify that such
activities are consistent with the state’s enforceable program policies.

Sunrise Wind has prepared consistency certifications for review by New York, Rhode Island, and
Massachusetts to confirm consistency with each state’s enforceable policies impacting any
coastal use or resource. In accordance with the “consistency” requirement of the CZMA

(16 USC § 1456 as well as 307(c)(3)(A), and 15 CFR Part 930 §§ D and E), Appendix C —

Coastal Zone Management Consistency Certifications presents a fabular summary of applicable
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enforceable policies under the CZMP or CRMP for these states and an evaluation of how the
Project will be consistent with each policy, as well as cross references to specific sections of the
COP where the policy is addressed. New York issued certification on August 24, 2023, and August
30, 2023; Rhode Island issued certification on September 7, 2023, and Massachusetts is
anficipated to issue certification in October 2023.

1.4.2 Other Federal Permits, Approvals, and Consultations

In addition to the approvals led by BOEM, the Project will also require other federal approvals.
These include an Individual Permit and Letter of Authorization from USACE; OCS Air Permit and
NPDES Individual Permit from the US Environmental Protection Agency (EPA); LOA from NOAA
Fisheries; Private Aids to Navigation Permits (PATON(s]) and Local Notice to Mariners from the
USCG; ROW Permit and Special Use Permit from NPS; Notice of Proposed Construction or
Alteration from the FAA; and an Analysis of Potential Military and Naval Impacts from the DoD.

1.4.2.1 USACE - Individual Permit and Section 408 Letter of Authorization

USACE has jurisdiction over the Project pursuant to Section 10 and Section 14 of the Rivers and
Harbors Appropriation Act of 1899 (RHA), and Section 404 of the Clean Water Act (CWA) due to
the Project’s location within navigable waters, federally maintained navigation channels, and
Waters of the United States.10 Sunrise Wind will apply for an Individual Permit from USACE Region
2 for the planned activities. The Individual Permit process includes an application sufficiency
review, as well as review of proposed Project impacts on the environment, public notice, and a
public hearing, which will be conducted in coordination with BOEM's review of the COP.

Sunrise Wind submitted an application for an Individual Permit in August 2022. The USACE
published public notice of their review of the application on December 16, 2022.

Section 404 of the CWA (33 USC § 1344) establishes federal regulatory authority over the
discharge of dredged or fill material into Waters of the United States, including wetlands.
These activities may include side-placement of material during installation of the SRWEC-NYS,
temporary excavation of material associated with construction activities at the landfall,
placement of concrete matting associated with cable protection along the SRWEC-NYS,
and any temporary or permanent fill associated with the Onshore Facilities.

Section 10 of the RHA (33 USC § 403) requires authorization from the USACE for the construction
of any structure in or over any navigable water of the United States, as well as fixed structures on
the OCS. This includes installation of foundations on the OCS, as well as installation of the
SRWEC-OCS and SRWEC-NYS under the seafloor. USACE Section 10 review of the Project will
occur concurrently with the Section 404 review.

Section 14 of the RHA (33 USC § 408) ensures that congressionally-authorized benefits of a
project are protected and maintained (e.g., flood risk management, coastal storm damage
reduction, navigation) and fo ensure the proposed alteration is not injurious fo the public
interest. Section 408 of the RHA allows USACE to grant permission for another party to alter a

10 Waters of the United States are defined in 40 CFR 230.3(s)
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Civil Works! project constructed by the USACE, assuming such alteration will not be injurious to
the public interest and will not impair the usefulness of the Civil Works project. The USACE will
issue a Letter of Authorization for projects authorized under Section 408 of the RHA. This includes
crossing of the Long Island Infracoastal Waterway (ICW), the Fire Island to Montauk Point
Reformulation Study, and the Fire Island Inlet to Moriches Inlet Stabilization Project.

The USACE New York District will be a cooperating agency under BOEM's NEPA process to satisfy
the NEPA requirements for these authorizations. USACE reviews under RHA Section 10 and 14,
and CWA Section 404 will be processed concurrently with BOEM's NEPA review and USACE
approval would be issued following conclusion of BOEM-led NEPA review.

1.42.72 EPA - Outer Continental Shelf Air Permit

The EPA regulates air quality on the OCS pursuant to the Clean Air Act (CAA) Outer Continental
Shelf Air Act (42 USC § 7627; 40 CFR Part 55, 60), including emissions from the construction, O&M,
and decommissioning of the Project, including any equipment, activity, or facility that emits, or
has the potential to emit, any air pollutant; is regulated or authorized under the OCS Lands Act;
and is located on the OCS, orin or on waters above the OCS. This definition includes vessels
when they are permanently or temporarily attached to the seabed (40 CFR 55.2), as well as
vessels associated with the Project while operating at the SRWF or within 25 mi (40.2 km) of the
activity. Sunrise Wind submitted a Notice of Intent in September 2021 and Massachusetts was
designated as the Corresponding Onshore Area (COA) in November 2021. The USEPA deemed
the application complete on March 21, 2023.

Additionally, activities located in state territorial waters and within state nonattainment areas for
Nafional Ambient Air Quality Standards (NAAQS) may require a General Conformity
determination, as specified in 40 CFR §93, Subpart B, to demonstrate that the activity will not
interfere with the state implementation plan for air quality control and will not cause or
contribute to new violations, and to support attainment and maintenance of the NAAQS.

1.4.2.3 EPA - National Pollutant Discharge Elimination System (NPDES) Individual
Permit

The EPA regulates point sources that discharge pollutants to waters of the United States pursuant
to the CWA (Section 316(b), 40 CFR § 122, 125, 33 USC § 1251). New York State has partially
delegated authority within state jurisdiction (discussed in Section 1.4.3) and the EPA retains
authority over point sources on the OCS.

The OCS-DC is located in federal waters and therefore does not fall within any specific state’s
jurisdiction. Sunrise Wind submitted an individual NPDES permit for operation of the OCS-DC h
EPA Region 1 in December 2021 and that application has been deemed complete, and a draft
permit was issued on May 17, 2023. Consistent with the descriptfion provided in §125.81, the OCS-
DC is a new facility that is considered a point source, has a cooling water intfake system (CWIS)
that uses at least 25 percent of the water withdrawn for cooling, has a design intake flow (DIF)
and discharge volume of approximately 8.1 million gallons per day, and is thus subject to the

1" The USACE Civil Works programs include water resource development projects, including flood risk management,
navigation, recreation, and infrastructure and environmental stewardship, as well as emergency response.
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Track | requirements for new facilities defined at §125.84(b) as it pertains to Section 316(b) of the
CWA.

1.4.2.4 NOAA Fisheries - Letter of Authorization

Pursuant fo the MMPA (16 USC § 1361 et seq.), certain species and population stocks of marine
mammals that are, or may be, in danger of extinction or depletion as a result of man’s activities
should be protected and encouraged to develop fo the greatest extent feasible
commensurate with sound policies of resource management and the primary objective of their
management should be to maintain the health and stability of the marine ecosystem.

The MMPA designated NOAA Fisheries (previously known as the National Marine Fisheries Service
[NMFS]) as the primary agency responsible for the protection of whales, dolphins, porpoises,
seals, and sea lions.

Construction and O&M of the Project requires consultation with NOAA Fisheries. Sunrise Wind
submitted an application for a Letter of Authorization (LOA) for the unintentional “take” of
marine mammals incidental to certain noise producing activities associated with the Project,
including pile driving. That application was deemed complete in May 2022, the Noftice of
Receipt of Application was published in the Federal Register on June 2, 2022 (87 FR 33470), and
a draft rule was published on February 8, 2023. Sunrise Wind will continue to consult with NOAA
Fisheries.

1.4.2.5 USCG - Private Aids to Navigation Permit and Local Notice to Mariners

The USCG exercises authority over maritime navigation in Waters of the United States pursuant to
33 CFR § 66 (49 USC § 44718). PATON includes all marine aids o navigation operated in the
navigable Waters of the United States other than those operated by the Federal Government or
those operated in State waters for private aids to navigation.

The USCG will issue a PATON approval for installation of the WTGs and OCS-DC to alert mariners
to potential hazards to navigation. The PATON approval will be obtained after receipt of the
USACE permit, approximately four weeks prior to the start of offshore construction.

A request for a Local Notice to Mariners (LNM) will be submitted to the USCG prior to vessel
mobilization for construction activities to enable USCG to issue the LNM. An LNM is a weekly
notification published by the USCG to disseminate information to mariners concerning aids to
navigation, hazards to navigation, and other items of interest to marine users.

1.4.2.6 NPS - Right-of-Way Permit and Special Use Permit

NPS exercises authority over public lands included in the National Park System. While Smith
County Park is not owned by the federal government, it is designated within the Fire Island
National Seashore, and portions of the SRWEC-NYS and Onshore Transmission Cable will be
located under the seafloor within the Fire Island National Seashore. As such, the Secretary of the
NPS will issue a special use permit for temporary construction activities and will also grant a ROW
Permit pursuant to 54 USC § 100902. Sunrise Wind submitted an application for these permits in
September 2021 and the application was deemed complete in June 2022.
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1.4.2.7 Federal Aviation Administration (FAA) - Notice of Proposed Construction
or Alteration

The FAA has jurisdiction to review and certify that structures greater than 199 ft (61 m) above
ground level do not have adverse effects on the safety or efficient utilization of navigable
airspace within 13.8 mi (12 nm; 22 km) of the shoreline (492 USC § 44718 and 14 CFR Part 77).
Beyond this distance, BOEM assumes responsibility for review. Under 14 CFR Part 77.9, a Notice of
Proposed Construction or Alternative is required to be filed with the FAA for the construction or
alteration of structures that exceed the criteria set forth in 14 CFR Part 77.9, or if otherwise
requested by the FAA, including construction cranes, to ensure activities will not impact air
navigation or airport operations.

Sunrise Wind has evaluated the Part 77.9 criteria for Onshore Facilities and, as required, has
submitted or will submit notice to the FAA to determine if the proposed structures and
construction activities willimpact air navigation. If the FAA requires, the final design and
construction of the new structures will incorporate appropriate mitigation measures (e.g., lighting
and/or marking).

1.4.2.8 Department of Defense (DoD) - Analysis of Potential Military and Naval
Impacts

Structures that fall under BOEM jurisdiction must also be reviewed by the DoD and the
Department of Homeland Security to identify any potential interference with operations and/or
radar systems. The SRWF is more than 13.8 mi (12 nm; 22 km) from shore and, therefore, is not
subject to FAA review, but is subject to review by BOEM, DoD, and the Department of
Homeland Security.

The Office of the Assistant Secretary of Defense for Energy, Installations, and Environment,

US DoD Military Aviation and Installation Assurance Siting Clearinghouse will provide an analysis
of potential Project impacts to military operations (e.g., military testing and training operations
and military radar capabilities) and the US Naval Seafloor Cable Protection Office would
provide recommendations to avoid the Navy's submarine assets, including cable systems.

1.4.3 State Permits, Approvals, and Consultations

The NYSPSC will lead the review of the SRWEC-NYS and Onshore Facilities within the territory of
the State of New York under Article VIl of the New York PSL, which will include review under
Section 401 of the CWA.

The SRWEC has a design capacity that exceeds 125 kV and extends more than 1 mi (0.87 nm,
1.6 km); therefore, it is considered an electric fransmission facility (16 New York Codes, Rules and
Regulations [NYCRR] Subpart 85-2.1). As such, the portion of the SRWEC in New York State
territorial waters (3 mi [2.6 nm, 4.8 km] offshore) to its onshore interconnection point with the LIPA
fransmission system (SRWEC-NYS and Onshore Facilities) is subject to review and approval by the
NYSPSC under Article VII of the New York PSL (16 NYCRR Parts 85 through 88), which authorizes
the Siting of Major Utility Transmission Facilities.

The Arficle VIl process provides a full review of the need for and environmental impact of the
sifing, design, construction, and operation of the SRWEC-NYS and Onshore Facilities and results
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in the issuance of a Certificate of Environmental Compatibility and Public Need (CECPN). The
NYSPSC issued the CECPN on November 17, 2022. The CECPN includes Water Quality
Certification, 2 pursuant to Section 401 of the CWA and Implementing Regulations (6 NYCRR
Parts 701, 702, 704, 754 and Part 800 to 941); issuance of Protection of Waters Permit, pursuant to
New York Environmental Conservation Law (NYECL) Article 15 (6 NYCRR Part 608 and 621),
Freshwater Wetlands Permit, pursuant to NYECL Article 24 (6 NYCRR Part 663 — 665), Tidal
Wetlands Permit, pursuant to NYECL Article 25 (6 NYCRR Part 661); and review under Section 68
of the New York PSL.

Prior to construction, the NYSPSC must also approve an Environmental Management and
Construction Plan (EM&CP) that describes the practices during construction that will
demonstrate compliance with the CECPN. Sunrise Wind submitted EM&CP 1 for preliminary
Project activities on November 18, 2022, and the NYSPSC issued approval of EM&CP 1 for
preliminary Project activities on June 23, 2023. Sunrise Wind submitted EM&CP 2 for all other
Project activities in NYS on March 27, 2023, and approval of EM&CP 2 is anticipated in Q4 2023.

In addition, prior to the start of construction, Sunrise Wind applied for coverage under the SPDES
General Permit for Stormwater Discharges from Construction Activity from New York State
Department of Environmental Conservation (NYSDEC), a Utility Work Permit and Highway

Work Permit from New York State Department of Transportation (NYSDOT), and an Easement to
Use New York State Lands Under Water from New York State Office of General Services
(NYSOGS), Bureau of Land Management, as described further below.

Consultation and review also occurred with NYSDEC for state-listed threatened and endangered
species and unique or significant habitats; New York State Office of Parks, Recreation and
Historic Preservation (NYSOPRHP) for cultural and historic resources; and New York State
Department of Agriculture and Markets (NYSDAM) for agricultural lands.

1.4.3.1 NYSDEC - SPDES General Permit

Under the Federal CWA as implemented by New York State under NYECL Article 17, stormwater
discharge(s) from construction activities that disturbb one acre or more are required to be
covered under the SPDES General Permit for Stormwater Discharges from Construction Activities
(GP-0-20-001) or its successor issued by the NYSDEC. Because construction activities for the
Project will result in soil disturbance exceeding the one-acre threshold, a Notice of Intent was
submitted to the NYSDEC seeking coverage under the General Permit prior to commencement
of Project construction. That Notice of Intent was acknowledged by NYSDEC on June 15, 2023.

One of the requirements of the SPDES Permit is the development of a Stormwater Pollution
Prevention Plan (SWPPP) in accordance with the requirements set forth in the SPDES Permit.

The SWPPP addresses stormwater management and temporary soil erosion, identifying
site-specific measures to minimize pollution associated with stormwater runoff. In accordance
with the General Permit, the Project is subject to the requirements of a regulated fraditional land
use control, Municipal Separate Storm Sewers System (MS4), in the Town of Brookhaven. As such,

12 The conditions of the Water Quality Certification were included in the CECPN and the signed Water Quality
Certification was issued by NYSPSC on March 15, 2023.
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Sunrise Wind had the SWPPP reviewed and the MS4 SWPPP Acceptance form signed by the
Town on June 14, 2023. The SWPPP was included in the Project EM&CP.

1.4.3.2 NYSDOT - Utility Work Permit

Any utility work within a state highway ROW requires a highway work permit from the NYSDOT.
Sunrise Wind submitted Form PERM 32 (Highway Work Permit Application for Utility) to the NYSDOT
Region 10 office prior to construction and obtain highway work permit(s) from the NYSDOT
Region 10 pursuant to 17 NYCRR Part 131 for the construction of the Onshore Transmission Cable
and the Onshore Interconnection Cable in NYS highway ROWs. Sunrise Wind also entered into a
Use and Occupancy Agreement with NYSDOT, which provides the conditions for the occupation
of the highway ROWs.

1.4.3.3 NYSOGS - Easement for Lands Under Water

Pursuant o the New York Public Lands Law, real estate rights to the bed of numerous bodies of
water are held in trust for the people of State of New York under the jurisdiction of the NYSOGS.
An easement from NYSOGS is required to install utilities, including submarine cables, below lands
that are under waters of state-owned waterbodies.

1.4.4 Local Permits and Approvals

Sunrise Wind completed road use agreement with the Town of Brookhaven, pursuant to PSL § 68
on May 18, 2023. Due to the pre-emptive effect of PSL § 130, the procedural requirements to
obtain any local approval, consent, permit, certificate or other condition for the construction
and operation of the Project do not apply. As such, in the CECPN Application to the NYSPSC,
Sunrise Wind demonstrated compliance with electric and magnetic field standards for new
fransmission lines (NYSPSC, 1990) and with the Coastal Erosion Hazard Area Law (Article 34),
administered by the Town of Brookhaven. Sunrise Wind has sited the Onshore Facilities to be
consistent with the goals of the Pine Barrens Protection Act (Arficle 57), overseen by the Central
Pine Barrens Joint Planning and Policy Commission, to the extent practicable. In April 2022,
Sunrise Wind received a Core Preservation Area Hardship Waiver from the Central Pine Barrens
Joint Planning and Policy Commission based on compelling public need for the portion of the
Onshore Facilities that will fraverse the Central Pine Barrens.

1.5 Agency and Stakeholder Outreach

Sunrise Wind has been actively engaged in extensive Project outreach with federal and state
agencies, federally and state recognized Tribal Nations, and local entities in the Town of
Brookhaven, and Suffolk County, New York, which includes stakeholders representing a broad
range of perspectives, and the pubilic.

Sunrise Wind is committed to stakeholder communications and public outreach during Project
development. A wide and varied range of communication methods will allow stakeholders and
the public to be informed about the Project. The public involvement program for the Project
includes:
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e Regular and ongoing briefings with federal and state agencies, fribes, elected officials, and
other stakeholders to provide Project updates, solicit input and concerns, and respond to
inquiries;

o« Communications and regular and ongoing briefings with commercial and recreational
fishing industry;

« Communications and nofification of upcoming survey activities with abutting residents; and

e Regular and ongoing outreach and briefings to civic, community, environmental, and
business groups, as well as informational meetings for the public to provide Project updates.

A summary of agency, tribal, and stakeholder meetings through September 30, 2023 is provided
in Appendix A, and the Fisheries Communications Plan is provided in Appendix B. A summary of
engagement with stakeholders other than regulatory agencies and Tribal Nations is provided in
Table 1.5-1.
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Table 1.5-1 Stakeholder Engagement

Stakeholder Summary of Engagement

Fishing Communities and Other Mariners are . Established Fisheries Representative (FR) Program focused on working with fisheries organizations to achieve
important stakeholders with which the Project broad engagement within sectors of fishing industry and Fisheries Liaisons focused on direct outreach with
strives to achieve “shared use” of the fisheries.

Lease Areq. o  Utilized Fishing Industry Representatives (FIRs) onboard survey vessels to promote “real-time” communication

with fishermen while on the water and to facilitate positive coexistence with ongoing fishing activity.

e Partnered with the Responsible Offshore Development Alliance (RODA) to create and establish opportunities
for commercial fishermen to provide direct input to wind energy industry, such as a survey to the commercial
fishing industry for preferences related to aids-to-navigation in wind farms.

. Implemented port hours and online surveys at several ports in New York and New England to provide
opportunity for fishermen and mariners to speak with Fisheries Liaisons regarding Project survey activities and
Project questions.

e Attended North Atlantic and Mid-Aflantic fisheries management council meetings, Massachusetts Fisheries
Working Group and RICRMC Fishermen’s Advisory Board and Habitat Advisory Board (FAB/HAB) meetings.

. Participates in NYSERDA Fisheries Technical Working Group (F-TWG) and Mariners Technical Working Group
(M-TWG).

e Aftended fisheries frade events such as boat shows and fishing expos to interface with the recreational
community.

e Conducted over 100 meetings with fisheries businesses and individual fishermen to collect and implement
feedback on layout, schedule, and other Project parameters.

Labor and Local Business Interests can benefit | ¢  Participated in regular meetings with NYSERDA and held 7 Open Houses in coordination with NYSERDA.

from the Project through job creation, local e Partficipated in collaborative discussions on port utilization planning in regular meetings with local ports, port

purchasing of supplies and equipment, and authorities, and related stakeholders in New York and New England.
other development and operations support

opportunities. e  Participated in supply chain development events engaging directly with local and regional businesses and

applicable governmental agencies in New York to explore and promote opportunities in offshore wind
supply chain.

. Committed to seed funding of $10M for a national offshore training center in New York; a commitment
endorsed by local labor unions

e  Committed to fund an Upper Hudson Workforce Development Initiative for $1M.
¢ Committed to developing an O&M Port in New York.
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Stakeholder Summary of Engagement

Environmental Non-Governmental e Participated in externally-led initiatives, including the ad-hoc Habitats Working Group, established by MACZM
Organizations (eNGOs) (including but not in collaboration with the Massachusetts Clean Energy Center, the American Wind Energy Association’s
limited to National Wildlife Federation, Offshore Committee, and BOEM;

Conservation Law Foundation, and the Natural
Resources Defense Council, Responsible
Offshore Science Alliance) that are interested in
the environmental benefits and potential
impacts of the Project. e Atftended and supported marine science conferences and workshops.

e  Sponsor of Whale Alert Network.
e  Founding member and represented on board of Responsible Offshore Science Alliance (ROSA).

e  Participated in NYSERDA Environmental Technical Working Group (E-TWG).

e Held and attended meetings with environmental organizations to gather input, hear concerns, and share
updates regarding Project plans and status.

Local Communities have the potential to be e Active presence on social media to provide updated information on surveys and other Project activities.
impacted by construction and operation of the
Project and Sunrise Wind is committed to
engaging with these communities to share
information and minimize potential disturbance.

e  Maintained regular communication with several local and regional entities, including Suffolk County, the Town
of Brookhaven, and Port Jefferson Village.

e  Provided communications to abutters about upcoming fieldwork.
e Provided regular updates to state and federal legislators.

e Held virtual open house, focused on onshore route, in November 2020 and August 2023, and open house
materials available for public review through af least December 31, 2024.

Universities and Institutions can provide a e  Collaborated with several area universities including SUNY Stony Brook, Suffolk County Community College,
wealth of valuable data and have served as and the Workforce Development Institute to support workforce development, training, and primary research in
leaders in both science and job fraining. offshore-related fields of study.

. Participated in forums led by these entities to share Project information and opportunities for additional
collaboration.

e Committed to funding of $5M for research initiatives specific to the advancement of offshore wind through
Stony Brook University’s Advanced Energy Research and Technology Center.
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1.6 Other Project Information

1.6.1 Authorized Representative and Designated Operator

Sunrise Wind, a 50/50 joint venture between Orsted NA and Eversource, will be the operator of
the Project. The contact information for the Authorized Representative for the Project is included
in Table 1.6-1.

Table 1.6-1 Authorized Representative and Owner

Required Detail ‘ Contact Information
Name of Authorized Representative Peter Allen
Title Director, North East Offshore, LLC
Manager of Sunrise Wind LLC
Phone Number 917-596-8202
Email PEALL@orsted.com
Address 437 Madison Avenue, Suite 1903, New York, NY 10022

@rsted A/S (corporate parent of Orsted NA) is the global industry leader in offshore wind and has
significant experience with the rigors and challenges of the offshore wind business. Over the past
30 years, @rsted A/S has constructed 8.9 gigawatts (GW) of offshore wind capacity (just under
30 percent of globally installed offshore wind capacity), with an additional 13.3 GW currently
either under construction or awarded. @rsted A/S’s existing activities span a number of markets,
including the US, Denmark, the United Kingdom, Germany, the Netherlands, and Taiwan. In 2018,
Orsted NA acquired Deepwater Wind LLC, the company that built the United States’ first
offshore wind farm off Block Island near the Town of New Shoreham, Rhode Island. Orsted NA's
legacy Deepwater Wind LLC team gained invaluable experience working with regulators,
stakeholders, vendors, and US construction contractors through the development and execution
of the Block Island Wind Farm project. Together, Orsted NA's expanded team is leading a
stakeholder-centric approach to development up and down the eastern seaboard as we seek
to develop offshore wind resources.

Currently, Orsted NA has in its US portfolio commitments for approximately 5 GW of offshore wind
serving five states. In connection with the Block Island Wind Farm project, Orsted NA also fully
developed the Block Island Transmission System, which includes a 30-mi onshore and offshore
fransmission system that connected Block Island to the mainland of Rhode Island for the

first time. This was the first offshore renewable-energy tfransmission system constructed in the US.

Eversource is an industry leader in constructing and maintaining large transmission and
distribution projects, including high-voltage and extra high-voltage overhead, underground,
submarine, and hybrid tfransmission lines, and associated terminal equipment. Throughout

New England and New York, Eversource has successfully completed hundreds of capital
projects over the past decade, with a proven frack record in successful single state and
multi-state project siting and permitting; working closely with other companies to develop major
projects; and safely and efficiently constructing fransmission and distribution projects. It has
successfully completed hundreds of traditional and major capital projects over the past
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decade, employing innovative solutions to technical and environmental challenges such as:
the first and most extensive 345-kV applications of solid core cross-linked polyethylene (XLPE)
underground cables in the US; laying marine cable in Long Island Sound from a purpose-built
ship; and constructing overnead transmission support structures from the air, using helicopters.
Eversource is one of only four North American energy companies certified as an Environmental,
Social, and Governance leader, and is recognized as a leader in providing top-tier reliability with
the utmost focus on safety.

1.6.2 Certified Verification Agent

Pursuant fo 30 CFR § 585.705, a CVA must be engaged to certify fo BOEM that the proposed
facility is designed to withstand the environmental and functional load conditions for the
intended life of a project at its proposed location. In accordance with 30 CFR § 585.706,
Sunrise Wind has included a CVA nomination in this COP for BOEM approval. This nomination
(inclusive of a nomination statement, statement of qualifications, and scope of work and
verification plan) is provided in Appendix D — Certified Verification Agent, under confidential
cover.

Sunrise Wind will develop individual codes and standards documents for technical areas,
including foundations, cables, and WTG. These documents will be reviewed by the CVA prior to
submission to BOEM. The CVA will review each document and provide a letter approving the
use of standards. Sunrise Wind will provide the codes and standards documents, along with the
CVA letters, to BOEM for review and comment.

1.6.3 Emergency Response Plan/Qil Spill Response Plan (ERP/OSRP)

Pursuant to 30 CFR § 585.627(c), an Qil Spill Response Plan (OSRP) must be submitted to the BSEE.
In accordance with 30 CFR Part 254, Sunrise Wind has developed and presented Appendix ET —
Emergency Response Plan/Qil Spill Response Plan, which is provided under confidential cover.

1.6.4 Safety Management Plan

Pursuant to 30 CFR § 585.627(d), a Safety Management System must be submitted to BOEM.
In accordance, with 30 CFR § 585.810, Sunrise Wind has developed and presented this in
Appendix E2 - Safety Management System, which is provided under confidential cover.

1.6.5 Financial Assurance

Sunrise Wind will provide financial assurance in accordance with 30 CFR § 585.516, prior to BOEM
approval of this COP. Orsted and Eversource are stable and diversified, publicly traded energy
companies, with a combined market capitalization of approximately $49 billion, and combined
operating cash flows of approximately $3 billion annually. Orsted is the global leader in
financing, constructing, and operating offshore wind, and—as a result of the recent acquisition
of Deepwater Wind LLC—its team now includes the individuals responsible for the first ever
financing of an offshore wind farm in the US, and the first tax-equity financing of an offshore wind
farm anywhere in the world.
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1.7 BOEM COP Requirements and Lease Stipulations

Table 1.7-1 BOEM Requirements for Developing a Construction and Operations Plan

BOEM Requirements Location in COP

30 CFR §585.105(a)

a) The project will conform to all applicable laws, implementing regulations, lease provisions, and stipulations or conditions of the lease. e Section 1.4. Regulatory Framework

b) The project will be safe. e  Appendix B. Fisheries Communication Plan

e  Appendix G1. Marine Site Investigation Report

e  Appendix E1. Emergency Response Plan/Qil Spill Response Plan

e  Appendix E2. Safety Management System

¢  Appendix F. Conceptual Project Engineering Design Drawings/Additional Project Information

. Appendix 12. Onshore Acoustic Assessment

. Appendix J2. Onshore EMF Assessment

. Appendix X. Navigation Safety Risk Assessment

e  Appendix Y1. Obstruction Evaluation and Air Space Analysis / Radar and Navigational Aid Screening Study
e  Appendix Y2. Air Traffic Flow Analysis/ADLS Analysis

c) The project will not unreasonably interfere with other uses of the outer continental shelf (OCS), including those involved with National security or e Section 4.7.3. Recreation and Tourism
defense. e Section 4.7.4. Commercial and Recreational Fisheries

e Section 4.7.5. Other Marine Uses and Coastal Land Use

e Section 4.8.1. Marine Transportation and Navigation

. Appendix B. Fisheries Communication Plan

e Appendix V. Commercial and Recreational Fisheries Data Report

. Appendix X. Navigation Safety Risk Assessment

d) The project will not cause undue harm or damage to natural resources; life (including human and wildlife); property; the marine, coastal, orhuman | e  Table ES-1. Executive Summary

environment; or sites, structures, or objects of historical or archeological significance. o  Section 4.0. Site Characterization and Assessment of Impacts

e  Appendix G1. Marine Site Investigation Report

e) The project will use the best available and safest technology. e Section 3.0. Description of Proposed Activity

f) The project will use best management practices. e Table ES-1. Executive Summary
e  Section 4.9. Summary of Potential Impacts and Environmental Protection Measures

9) The project will use properly trained personnel. e  Appendix E2. Safety Management System

30 CFR § 585.626(a) - You must submit the results of the following surveys for the proposed site(s) of your facility(ies). Your COP must include the following information:

1) Shallow hazards: The results of the shallow hazards survey with supporting data. e Appendix G1. Marine Site Investigation Report
Information sufficient to determine the presence of the following features and their likely effects on your proposed facility, including:
(i)  Shallow faults;

(i) Gas seeps or shallow gas;

(i) Slump blocks or slump sediments;

(iv) Hydrates; or

(v) Ice scour of seabed sediments.
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BOEM Requirements Location in COP

2) Geological survey relevant to the design and siting of your
facility.

The results of the geological survey with supporting data.
Assessment of:

1. Seismic activity at your proposed site;

2. Fault zones;

3. The possibility and effects of seabed subsidence; and
4

The extent and geometry of faulting attenuation effects of geologic conditions
near your site.

Section 4.3.2. Geological Conditions
Appendix G1. Marine Site Investigation Report
Appendix H. Sediment Transport Modeling Report

3) Biological: The results of the biological survey with supporting
data.

A description of the results of biological surveys used to
detfermine the presence of:

Live bottoms and hard bottoms.

Section 4.3.2. Geological Conditions

Section 4.4.2. Benthic and Shellfish Resources

Appendix G1. Marine Site Investigation Report

Appendix M1. Benthic Resources Characterization Report — Federal Waters
Appendix M2. Benthic Resources Characterization Report — New York State Waters
Appendix M3. Benthic Habitat Mapping Report

Topographic features.

Section 4.3.2. Geological Conditions
Appendix G1. Marine Site Investigation Report

Surveys of other marine resources such as fish populations (including migratory
populations).

Section 4.4.2. Benthic and Shellfish Resources

Section 4.4.3. Finfish and Essential Fish Habitat

Appendix G1. Marine Site Investigation Report

Appendix M1. Benthic Resources Characterization Report — Federal Waters
Appendix M2. Benthic Resources Characterization Report — New York State Waters
Appendix M3. Benthic Habitat Mapping Report

Appendix N1. Essential Fish Habitat Assessment

Marine mammails.

Section 4.4.4. Marine Mammails
Appendix O1. Marine Mammal, Sea Turtle, and ESA-Listed Fish Assessment Report
Appendix 02. Marine Mammal Protected Species Mitigation and Monitoring Plan

Sea turtles. e Section 4.4.5. Sea Turtles

e Appendix O1. Marine Mammal, Sea Turtle, and ESA-Listed Fish Assessment Report

e Appendix O3. Sea Turtle and ESA-listed Fish Protected Species Mitigation and Monitoring Plan
Sea birds. e Section 4.4.6. Avian Species

Appendix P1. Avian and Bat Risk Assessment
Appendix P2. Post-construction Avian and Bat Monitoring Framework

4) Geotechnical survey: The results of your sediment festing
program with supporting data, the various field and laboratory
test methods employed, and the applicability of these
methods as they pertain to the quality of the samples, the type
of sediment, and the anticipated design application. You must
explain how the engineering properties of each sediment
stratum impact the design of your facility. In your explanation,
you must describe the uncertainties inherent in your overall
testing program, and the reliability and applicability of each
test method.

(i) The results of a testing program used to investigate the stratigraphic and
engineering properties of the sediment that may impact the foundations or
anchoring systems for your facility.

(i) The results of adequate in situ testing, boring, and sampling at each foundation
location, to examine all important sediment and rock strata to determine its strength
classification, deformation properties, and dynamic characteristics.

(iii) The results of a minimum of one deep boring (with soil sampling and testing) at
each edge of the project area and within the project area as needed to determine
the vertical and lateral variation in seabed conditions and to provide the relevant
geotechnical data required for design.

Section 4.3.2. Geological Conditions
Appendix G1. Marine Site Investigation Report
Appendix H. Sediment Transport Modeling Report

Note: Sunrise Wind requested a departure from 30 CFR § 585.626(a)(4)(ii) and {iii) to submit these results prior to
construction as part of the FDR required under 30 CFR § 585.701. BOEM approved this request on April 26, 2021.
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5) Archaeological resources.

The results of the archaeological resource survey with
supporting data.

A description of the historic and prehistoric archaeological resources, as required by
the National Historic Preservation Act (NHPA) (54 USC 300101 et seq.), as amended.

Section 4.6. Cultural Resources

Appendix R. Marine Archaeological Resources Assessment

Appendix S$1. Terrestrial Archaeological Resources Assessment

Appendix $2. Terrestrial Archaeological Resources Phase IB Assessment
Appendix $3. Terrestrial Archaological Resources Addendum — Laydown Yards

6) Overall site investigation.

An overall site investigation report for your facility that
intfegrates the findings of your shallow hazards surveys and
geologic surveys, and, if required, your subsurface surveys with
supporting data.

An analysis of the potential for:
(i) Scouring of the seabed;

(i) Hydraulic instability;

(iii) The occurrence of sand waves;

(iv) Instability of slopes at the facility location;

(v) Liquefaction, or possible reduction of sediment strength due to increased pore
pressures;

(vi) Degradation of subsea permafrost layers;

(vii) Cyclic loading;

(viii) Lateral loading;

(ix) Dynamic loading;

(x) Settlements and displacements;

(xi) Plastic deformation and formation collapse mechanisms; and

(xii) Sediment reactions on the facility foundations or anchoring systems.

Section 4.3.2. Geological Conditions
Appendix G1. Marine Site Investigation Report

30 CFR § 585.626(b) - Your COP must include the following project-specific information, as applicable.

1) Contact Information.

The name, address, e-mail address, and phone number of an authorized
representative.

Section 1.6.1 Authorized Representative and Designated Operator

2) Designation of operator, if applicable

As provided in § 585.405.

Section 1.4.1 Authorized Representative and Designated Operator

3) The construction and operation concept

A discussion of the objectives,

Section 1.3. Project Purpose

Description of the proposed activities,

Section 1.1. Project Overview
Section 3.0. Description of Proposed Activity

Tentative schedule from start to completion, and

Section 3.2.2 Project Schedule

Plans for phased development, as provided in § 585.629.

Not applicable. The Project is a single, complete, and independent project that will not be developed in phases

4) Commercial lease stipulations and compliance

A description of the measures you took, or will take, to satisfy the conditions of any
lease stipulations related to your proposed activities.

Table ES-1. Executive Summary
Section 1.4 Regulatory Framework
Section 4.9. Summary of Potential Impacts and Environmental Protection Measures

5) A location plat

The surface location and water depth for all proposed structures, facilities, and
appurtenances located both offshore and onshore, including all anchor/mooring
data.

Section 1.1. Project Overview
Section 3.0. Description of Proposed Activity
Appendix F. Conceptual Project Engineering Design Drawings/Additional Project Information

6) General structural and project design, fabrication, and
installation.

Information for each type of structure associated with your project and, unless BOEM
provides otherwise, how you will use a Certified Verification Agent (CVA) to review
and verify each stage of the project.

Section 1.6.2. Certified Verification Agent

Section 3.0. Description of Proposed Activity

Appendix D. Certified Verification Agent

Appendix F. Conceptual Project Engineering Design Drawings/Additional Project Information

7) All cables and pipelines, including cables on project
easements.

Location, design and installation methods, testing, maintenance, repair, safety
devices, exterior corrosion protection, inspections, and decommissioning.

Section 3.0. Description of Proposed Activity
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8) A description of the deployment activities

Safety, prevention, and environmental protection features or measures that you will
use.

Section 3.0. Description of Proposed Activity

Section 4.9. Summary of Potential Impacts and Environmental Protection Measures
Appendix E1. Emergency Response Plan/Qil Spill Response Plan

Appendix E2. Safety Management System

Appendix X. Navigation Safety Risk Assessment

9) A list of solid and liquid wastes generated

Disposal methods and locations.

Section 3.0. Description of Proposed Activity
Section 4.2.5. Discharges and Releases

10) A listing of chemical products used (if stored volume
exceeds Environmental Protection Agency (EPA) Reportable
Quantities).

A list of chemical products used; the volume stored on location; their freatment,
discharge, or disposal methods used; and the name and location of the onshore
waste receiving, treatment, and/or disposal facility.

A description of how these products will be brought onsite, the number of transfers
that may take place, and the quantity that that will be transferred each time.

Section 3.0. Description of Proposed Activity
Appendix E1. Emergency Response Plan/Qil Spill Response Plan

11) A description of any vessels, vehicles, and aircraft you will
use fo support your activities.

An estimate of the frequency and duration of vessel/vehicle/aircraft traffic.

Section 3.0. Description of Proposed Activity
Section 4.2.7. Traffic (Vessels, Vehicles, Air)
Section 4.8. Transportation and Navigation
Appendix X. Navigation Safety Risk Assessment

12) A general description of the operating procedures and
systems.

(i) Under normal conditions.

Section 3.5. Operations and Maintenance

(ii) In the case of accidents or emergencies, including those that are natural or
manmade.

Section 3.5. Operations and Maintenance

Appendix E1. Emergency Response Plan/Qil Spill Response Plan
Appendix E2. Safety Management System

Appendix X. Navigation Safety Risk Assessment

13) Decommissioning and site clearance procedures

A discussion of general concepts and methodologies.

Section 3.6. Decommissioning

14) A listing of all Federal, State, and local authorizations,
approvals, or permits that are required to conduct the
proposed activities, including commercial operations.

(i) The U.S. Coast Guard (U.S. Coast Guard), U.S. Army Corps of Engineers (USACE),

and any other applicable authorizations, approvals, or permits, including any Federal,

State or local authorizations pertaining to energy gathering, tfransmission or
distribution (e.g., interconnection authorizations).

Section 1.4. Regulatory Framework

(i) A statement indicating whether you have applied for or obtained such
authorization, approval, or permit.

Section 1.4. Regulatory Framework

15) Your proposed measures for avoiding, minimizing,

reducing, eliminating, and monitoring environmental impacts.

A description of the measures you will use to avoid or minimize adverse impacts and
any potential incidental take before you conduct activities on your lease, and how
you will mitigate environmental impacts from your proposed activities, including a
description of the measures you will use as required by subpart H of this part.

Section 4.9. Summary of Potential Impacts and Environmental Protection Measures
Appendix AA1. Fisheries and Benthic Monitoring Plan

Appendix AA2. New York State Benthic Monitoring Plan

Appendix 02. Marine Mammal Protected Species Mitigation and Monitoring Plan

Appendix O3. Sea Turtle and ESA-listed Fish Protected Species Mitigation and Monitoring Plan
Appendix P2. Post-construction Avian and Bat Monitoring Framework

Appendix Z. Cultural Resources Avoidance, Minimization Measures

16) Information you incorporate by reference

A listing of the documents you referenced.

Section 5. References
Appendices A-BB

17) Alist of agencies and persons with whom you have
communicated, or with whom you will communicate,
regarding potential impacts associated with your proposed
activities.

Contact information and issues discussed.

Section 1.5. Agency and Stakeholder Outreach
Appendix A. Agency Correspondence

18) Reference

A list of any document or published source that you cite as part of your plan. You
may reference information and data discussed in other plans you previously
submitted or that are otherwise readily available to BOEM.

Section 5. References
Appendices A-BB
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19) Financial assurance

Statements attesting that the activities and facilities proposed in your COP are or will
be covered by an appropriate bond or security, as required by §§ 585.515 and
585.516.

Section 1.4.5. Financial Assurance

20) CVA nominations for reports required in subpart G of this
part.

CVA nominations for reports in subpart G of this part, as required by § 585.706, or a
request for a waiver under § 585.705(c).

Section 1.6.2. Certified Verification Agent
Appendix D. Certified Verification Agent

21) Construction schedule

A reasonable schedule of construction activity showing significant milestones leading
to the commencement of commercial operations.

Section 3.2.2 Project Schedule

22) Air quality information

As described in § 585.659 of this section.

Section 4.3.4. Air Quality
Appendix K. Air Emissions Inventory

23) Other information

Additional information as required by BOEM.

Not applicable. No additional information not already covered within this table.

30 CFR § 585.627(a) - You must submit with your COP detailed information to assist BOEM in complying with NEPA and other relevant laws. Your COP mu
activities, or that could affect the activities proposed in your COP, including:

st describe those resources, conditions, and activities listed in the following table that could be affected by your proposed

1) Hazard Information

Meteorology and oceanography.

Section 4.3.1. Oceanographic and Meteorological Conditions

Sediment transport, geology, and shallow geological or manmade hazards.

Section 4.3.2. Geological Conditions

Appendix G1. Marine Site Investigation Report

Appendix G2. MEC/UXO Risk Assessment with Risk Mitigation Strategy
Appendix H. Sediment Transport Modeling Report

2) Water Quality

Turbidity and total suspended solids from construction.

Section 4.3.3. Water Quality

Appendix G1. Marine Site Investigation Report

Appendix H. Sediment Transport Modeling Report

Appendix L. Onshore Ecological Assessment and Field Survey Report

3) Biological resources

Benthic communities.

Section 4.4.2. Benthic and Shellfish Resources

Appendix J1. Offshore EMF Assessment

Appendix M1. Benthic Resources Characterization Report — Federal Waters
Appendix M2. Benthic Resources Characterization Report — New York State Waters
Appendix M3. Benthic Habitat Mapping Report

Marine mammails.

Section 4.4.4. Marine Mammails

Appendix I11. Underwater Acoustic Assessment

Appendix 14. Underwater Acoustic Modeling of Detonations of Unexploded Ordnance (UXO)
Appendix J1. Offshore EMF Assessment

Appendix O1. Marine Mammal, Sea Turtle, and ESA-Listed Fish Assessment Report

Appendix 02. Marine Mammal Protected Species Mitigation and Monitoring Plan

Sea turtles.

Section 4.4.5. Sea Turtles

Appendix I11. Underwater Acoustic Assessment

Appendix J1. Offshore EMF Assessment

Appendix O1. Marine Mammal, Sea Turtle, and ESA-Listed Fish Assessment Report

Appendix 03. Sea Turtle and ESA-listed Fish Protected Species Mitigation and Monitoring Plan

Coastal and marine birds.

Section 4.4.6. Avian Species
Appendix P1. Avian and Bat Risk Assessment
Appendix P2. Post-construction Avian and Bat Monitoring Framework
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Fish and shellfish. e Section 4.4.2. Benthic and Shellfish Resources

e Section 4.4.3. Finfish and Essential Fish Habitat

e  Appendix I1. Underwater Acoustic Assessment

e  Appendix J1. Offshore EMF Assessment

e Appendix M1. Benthic Resources Characterization Report — Federal Waters

¢  Appendix M2. Benthic Resources Characterization Report — New York State Waters
¢  Appendix M3. Benthic Habitat Mapping Report

e  Appendix N1. Essential Fish Habitat Assessment

Plankton. e Section 4.4.3. Finfish and Essential Fish Habitat
e Appendix N1. Essential Fish Habitat Assessment
. Appendix N2. Ichthyoplankton Entrainment Assessment

3) Biological resources (cont'd) Seagrasses. e Section 4.4.1. Coastal and Terrestrial Habitat

e Section 4.4.2. Benthic and Shellfish Resources

e  Section 4.4.3. Finfish and Essential Fish Habitat

e  Appendix G1. Marine Site Investigation Report

e  Appendix M1. Benthic Resources Characterization Report — Federal Waters

e  Appendix M2. Benthic Resources Characterization Report — New York State Waters
¢  Appendix M3. Benthic Habitat Mapping Report

e  Appendix N1. Essential Fish Habitat Assessment

Plant life. o Section 4.4.1. Coastal and Terrestrial Habitat

e Section 4.4.2. Benthic and Shellfish Resources

e Section 4.4.3. Finfish and Essential Fish Habitat

e  Appendix M1. Benthic Resources Characterization Report — Federal Waters

e  Appendix M2. Benthic Resources Characterization Report — New York State Waters
. Appendix M3. Benthic Habitat Mapping Report

e  Appendix L. Onshore Ecological Assessment and Field Survey Report

4) Threatened or endangered species As defined by the Endangered Species Act of 1973 (ESA) (16 USC 1531 et seq.). e Section 4.4.3. Finfish and Essential Fish Habitat

e Section 4.4.4. Marine Mammals

e Section 4.4.5. Sea Turtles

e Section 4.4.6. Avian Species

e Section 4.4.7. Bats

e  Appendix G1. Marine Site Investigation Report

e Appendix L. Onshore Ecological Assessment and Field Survey Report

¢  Appendix O1. Marine Mammal, Sea Turtle, and ESA-Listed Fish Assessment Report
¢  Appendix O2. Marine Mammal Protected Species Mitigation and Monitoring Plan
e Appendix O3. Sea Turtle and ESA-listed Fish Protected Species Mitigation and Monitoring Plan
e  Appendix P1. Avian and Bat Risk Assessment

e  Appendix P2. Post-construction Avian and Bat Monitoring Framework
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5) Sensitive biological resources or habitats Essential fish habitat. e Section 4.4.3. Finfish and Essential Fish Habitat
e  Appendix N1. Essential Fish Habitat Assessment

Refuges and preserves. e Section 4.3.3. Water Quality

e Section 4.4.1. Coastal and Terrestrial Habitat

e Section 4.7.5. Other Marine Uses and Coastal Land Use

e  Appendix G1. Marine Site Investigation Report

e  Appendix L. Onshore Ecological Assessment and Field Survey Report

Special management areas identified in coastal management programs, e  Section 4.3.3. Water Quality

sanctuaries, rookeries. e Section 4.4.1. Coastal and Terrestrial Habitat

e Section 4.4.6. Avian Species

e Section 4.4.7. Bats

e Section 4.7.5. Other Marine Uses and Coastal Land Use

e Appendix G1. Marine Site Investigation Report

e  Appendix L. Onshore Ecological Assessment and Field Survey Report

Hard bottom habitat. e Section 4.3.2. Geological Conditions

e Section 4.4.2. Benthic and Shellfish Resources

e Appendix G1. Marine Site Investigation Report

e Appendix M1. Benthic Resources Characterization Report — Federal Waters

e  Appendix M2. Benthic Resources Characterization Report — New York State Waters
¢  Appendix M3. Benthic Habitat Mapping Report

5) Sensitive biological resources or habitats (cont’d) Chemosynthetic communities. e Not applicable. Chemosynthetic communities are not expected fo be found within the Project Area.
Calving grounds. e Not applicable. Calving grounds are not expected to be found within the Project Area.
Barrier islands, beaches, and dunes. o Section 4.4.1. Coastal and Terrestrial Habitat
Wetlands. e Section 4.4.1. Coastal and Terrestrial Habitat

6) Archaeological resources As required by the NHPA (54 USC 300101 et seq.), as amended. e  Section 4.4. Cultural Resources

e  Appendix R. Marine Archaeological Resources Assessment

e Appendix S1. Terrestrial Archaeological Resources Assessment

e  Appendix $2. Terrestrial Archaeological Resources Phase IB Assessment

e  Appendix T. Historic Resources Visual Effects Assessment

e  Appendix U. Onshore Above-ground Historic Properties Report

e  Appendix Z. Cultural Resources Avoidance, Minimization, and Mitigation Measures

7) Social and Economic resources Employment. e Section 4.7.1. Employment, Economics, and Demographics
e Appendix W. Economic Modeling Report

Existing offshore and coastal infrastructure (including major sources of supplies, e Section 4.7.2. Public Services
services, energy, and water). e Section 4.7.5. Other Marine Uses and Coastal Land Use

Land use. e Section 4.7.5. Other Marine Uses and Coastal Land Use
Subsistence resources and harvest practices. e Section 4.7.4. Commercial and Recreational Fisheries
Recreation, recreational and commercial fishing (including typical fishing seasons, e Section 4.7.4. Commercial and Recreational Fisheries
location, and type). e Appendix B. Fisheries Communication Plan

¢  Appendix V. Commercial and Recreational Fisheries Data Report

Minority and lower income groups. e Section 4.7.1. Employment, Economics, and Demographics
e Section 4.7.6. Environmental Justice
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CONSTRUCTION AND OPERATIONS PLAN

Introduction - BOEM COP Requirements and Lease Stipulations

BOEM Requirements Location in COP

Coastal zone management programs.

Appendix C. Coastal Zone Management Consistency Certifications

Viewshed.

Section 4.5.1. Visual Resources

Section 4.6.3. Above-ground Historic Properties

Appendix Q1. Offshore Visual Impacts Assessment

Appendix Q2. Onshore Visual Resources Assessment
Appendix T. Historic Resources Visual Effects Assessment
Appendix U. Onshore Above-ground Historic Properties Report

8) Coastal and marine uses

Military activities.

Vessel traffic.

Energy and nonenergy mineral exploration or development.

Section 4.7.5. Other Marine Uses and Coastal Land Use
Section 4.8.1 Marine Transportation
Appendix X. Navigation Safety Risk Assessment

9) Consistency Certification

As required by the Coastal Zone Management Act (CZIMA):
(i) 15 CFR part 930, subpart D, for non-competitive leases.
(i) 15 CFR part 930, subpart E, for competitive leases.

Appendix C. Coastal Zone Management Consistency Certifications

10) Other resources, conditions, and activities

As identified by BOEM.

Not applicable. No additional resources, conditions, or activities as identified by BOEM at this time.

30 CFR § 585.627(b) - You must submit one paper copy and one electronic copy of your consistency certification. Your consistency certification must in

clude:

CIMA Consistency Certification

1) One copy of your consistency certification under subsection 307(c)(3)(B) of the
CIMA (16 USC 1456(c)(3)(B)) and 15 CFR 930.76 stating that the proposed activities
described in detail in your plans comply with the State(s) approved coastal
management program(s) and will be conducted in a manner that is consistent with
such program(s); 2) ‘‘Information,”” as required by 15 CFR 930.76(a) and 15 CFR
930.58(a)(2). and *'Analysis,”” as required by 15 CFR 930.58(a)(3).

Appendix C. Coastal Zone Management Consistency Certifications

30 CFR § 585.627(c)

Qil Spill Response Plan

| In accordance with 30 Part 254.

Appendix E1. Emergency Response Plan/Qil Spill Response Plan

30 CFR § 585.627(d)

Safety Management System

| In accordance with 30 CFR 585.810.

Appendix E2. Safety Management System
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Intfroduction - BOEM COP Requirements and Lease Stipulations

Table 1.7-2 Summary of Relevant Lease Requirements for SRWF and SRWEC from OCS-A 0487

Lease Requirements Description Compliance Statement/

Location within COP

Section 4: Payments () The lessee must make all rent payments to the Lessor in accordance with applicable regulations in Sunrise Wind will comply.
30 CFR Part 585, unless otherwise specified Addendum “B”.

Section 4: Payments (b) The Lessee must make all operating fee payments to the Lessor in accordance with applicable Sunrise Wind will comply.
regulations in 30 CFR Part 585, as specified in Addendum “B".

Section 5: Plans The Lessee may conduct those activities described in Addendum “A” only in accordance with a Site | Understood.
Assessment Plan (SAP) or COP approved by the Lessor. The Lessee may not deviate from an
approved SAP or COP except as provided in applicable regulations in 30 CFR Part 585.

Section 6: Associated Pursuant to 30 CFR 585.200(b), the Lessee has the right to one or more project easements, without With approval of this COP,
Project Easements further competition, for the purpose of installing, gathering, tfransmission, and distribution cables, Sunrise Wind requests that BOEM
pipelines, and appurtenances on the OCS, as necessary for the full enjoyment of the lease, and issue a project easement for the

under applicable regulations in 30 CFR Part 585. As part of submitting a COP for approval, the Lessee | portions of SRWEC located in
may request that one or more easement(s) be granted by the Lessor. If the Lessee requests that one | federal waters, under the

or more easements by granted when submitting a COP for approval, such project easements will be | applicable regulations in 30 CFR
granted by the Lessor in accordance with the Act and applicable regulations in 30 CFR Part 585 upon| Part 585. A formal request for a
approval of the COP in which the Lessee has demonstrated a need for such easements. Such Project easement was submitted
easements must be in a location acceptable to the Lessor and will be subject to such conditions as to BOEM on September 1, 2023.
the Lessor may require. The project easements that would be issued in conjunction with an approved
COP under this lease will be described in Addendum “D” to this lease, which will be updated as

necessary.
Section 7: Conduct of The Lessee must conduct, and agrees to conduct, all activities in the leased area in accordance with| Sunrise Wind will comply.
Activities an approved SAP or COP, and with all applicable laws and regulations.

The Lessee further agrees that no activities authorized by this lease will be carried out in a manner
that:

e could unreasonably interfere with or endanger activities or operations carried out under any
lease or grant issued or maintained pursuant to the Act, or under any other license or approval
from any Federal agency;

e could cause any undue harm or damage fo the environment;
e could create hazardous or unsafe conditions; or

e could adversely affect sites, structures, or objects of historical, cultural, or archaeological
significance, without notice to and direction from the Lessor on how to proceed.

> e Powered by
Sunrise Oreted & Section 1-36

\«’i nd Eversource



CONSTRUCTION AND OPERATIONS PLAN

Intfroduction - BOEM COP Requirements and Lease Stipulations

Lease Requirements

Description

Compliance Statement/

Section 10: Financial
Assurance

The Lessee must provide and maintain at all times a surety bond(s) or other form(s) of financial
assurance approved by the Lessor in the amount specified in Addendum “B". As required by the
applicable regulations in 30 CFR Part 585, if, at any fime during the term of this lease, the Lessor
requires additional financial assurance, then the Lessee must furnish the additional financial
assurance required by the Lessor in a form acceptable to the Lessor within 90 days after receipt of the
Lessor's notice of such adjustment.

Location within COP
Section 1.6.5 Financial Assurance

Section 13: Removal of
Property and Restoration
of the Leased Area on
Termination of Lease

Unless otherwise authorized by the Lessor, pursuant to the applicable regulations in 30 CFR Part 585,
the Lessee must remove or decommission all facilities, projects, cables, pipelines, and obstructions
and clear the seafloor of all obstructions created by activities on the leased area, including any
project easements within two years following lease termination, whether by expiration, cancellation,
confraction, or relinquishment, in accordance with any approved SAP, COP, or approved
Decommissioning Application, and applicable regulations in 30 CFR Part 585.

Section 3.6
Decommissioning

Section 14: Safety
Requirements

The Lessee must:

(a) Maintain all places of employment for activities authorized under this lease in compliance with
occupational safety and health standards and, in addition, free from recognized hazards to
employees of the Lessee or of any confractor or subcontractor operating under this lease;

(b) Maintain all operations within the leased areas in compliance with regulations in 30 CFR Part 585
and orders from the Lessor and other Federal agencies with jurisdiction, intended to protect persons,
property and the environment on the OCS; and

(c) Provide any requested documents and records, which are pertinent to occupational or public
health, safety, or environmental protection, and allow prompt access, at the site of any operation or
activity conducted under this lease, to any inspector authorized by the Lessor or other Federal
agency with jurisdiction.

Section 1.4 Regulatory Framework

Appendix E2 Safety Management
Systems

Section 15: Debarment
Compliance

The Lessee must comply with the Department of the Interior’'s non-procurement debarment and
suspension regulations set forth in 2 CFR Parts 180 and 1400 and must communicate the requirement
to comply with these regulations to persons with whom it does business related to this lease by
including this requirement in all relevant contracts and transactions

Sunrise Wind will comply.
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Lease Requirements Description Compliance Statement/

Location within COP

Section 16: Notices All notices or reports provided from one party to the other under the terms of this lease must be in Sunrise Wind will comply.
writing except as provided herein and in the applicable regulations in 30 CFR Part 585. Written notices
must be delivered to the party’s Lease Representative, as specifically listed in Addendum “A,” either
electronically, by hand, by facsimile, or by United States first class mail, adequate postage prepaid.
Either party may notify the other of a change of address by doing so in writing. Until notice of any
change of address is delivered as provided in this section, the last recorded address of either party
will be deemed the address for all notices required under this lease. For all operational matters,
notices must be provided to the party’s Operations Representative, as specifically listed in
Addendum “A,"” as well as the Lease Representative.

Addendum B - Lease Unless otherwise authorized by the Lessor in accordance with the applicable regulations in 30 CFR Sunrise Wind will comply.
Term and Financial Part 585, the Lessee must make payments as described below (see Lease document for payment

Schedule; Section Il - schedule).

Payments
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CONSTRUCTION AND OPERATIONS PLAN

Project Siting and Design Development - Siting History

2 PROJECT SITING AND DESIGN DEVELOPMENT

This section presents a description of the siting process undertaken by Sunrise Wind for
development of the Project. Section 2.1 presents the siting history, including the siting of the
Rhode Island/Massachusetts Wind Energy Area (RI-MA WEA) and the Massachusetts Wind
Energy Area (MA WEA), establishment of the Lease Area, and the proposed location of the
SRWEF. Section 2.2 provides a summary of the alternatives considered by Sunrise Wind for the
siting, design, and construction of the Project. Section 2.3 summarizes the proposed Project,
which is described in further detail in Section 3.

2.1 Siting History

SRWEF is located in Lease OCS-A 0487, which is located both in OCS blocks that were previously
designated as Lease OCS-A 0487 in the RI-MA WEA as well as OCS blocks designated as

Lease OCS-A 0500 in the MA WEA. This section provides the history of the siting and screening
of the RI-MA WEA and the MA WEA, which are now generally described together as the

New England WEA.

In 2013, BOEM designated and auctioned the RI-MA WEA as two lease areas (North Lease
OCS-A 0486 and South Lease OCS-A 0487). Both leases were competitively awarded to
Deepwater Wind New England LLC. The North Lease Area consisted of 97,498 acres (39,456 ha)
and the South Lease Area consisted of approximately 67,252 acres (27,216 ha) (Figure 2.1-1).

In 2015, BOEM competitively awarded the MA WEA (Lease OCS-A 0500) to RES America
Developments, Inc, consisting of approximately 187,523 acres (75,888 ha), and it was
subsequently assigned to Bay State Wind, LLC (Figure 2.1-1).

Sunrise Wind requested that BOEM assign a portion of Lease OCS-A 0500 (Bay State Wind, LLC)
and the entirety of Lease Area OCS-A 0487 (formerly Deepwater Wind New England LLC) to
Sunrise Wind LLC, and to merge the two areas to accommodate the SRWF. The assignment to
Sunrise Wind LLC was approved on September 3, 2020, and the two areas were merged and o
revised Lease OCS-A 0487 was issued on March 15, 2021.
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CONSTRUCTION AND OPERATIONS PLAN

Project Siting and Design Development - Siting History

2.1.1 Siting and Screening of the RI-MA WEA and MA WEA

The siting of the RI-MA WEA and MA WEA were the result of a mulfi-year effort by state and
federal regulatory agencies to identify OCS areas suitable for offshore renewable energy
development. The areas were identified based on four years of preliminary site characterization,
environmental assessment, and stakeholder discussions that occurred during development of
the Rhode Island Ocean Special Area Management Plan (SAMP) and the Massachusetts Ocean
Management Plan. Significant investment of public resources went into the compilation and
review of site characterization data and the assessment of potential environmental impacts.

A wide range of impacts were examined including environmental, economic, cultural, and
visual resources, and use conflicts.

Several planning efforts organized by federal and state entities involving private and public
interest groups, as well as members of the academic community and the public, led to the
identification of the areas that were eventually leased.

The primary efforts and process milestones applicable to both the RI-MA WEA and MA WEA were
as follows:

e BOEM’s 2009 Intergovernmental Renewable Energy Task Forces in Massachusetts and
Rhode Island.

« The 2015 Massachusetts Ocean Management Plan, an update of the 2009 plan, which
defined the Commonwealth's goals, siting priorities, and standards, and identified
appropriate locations and performance standards for activities, uses, and facilities
(Commonwealth of Massachusetts 2015).

e The Rhode Island Ocean Special Area Management Plan 2010, which assessed
environmental, economic, cultural, and visual resource data, and use conflicts of the entire
Ocean SAMP region, creating a baseline of information that was considered during the
designation of the RI-MA WEA (Rl Coastal Resources Management Council [CRMC] 2015).

« Executive Order (EO) 13547 of July 19, 2010, which established the National Ocean Policy
and provided a national framework and governance structure for sustainable management
of US ocean, coastal, and Great Lakes resources. This EO began a multi-year process which
resulted in the Northeast Regional Ocean Plan (The White House 2010).

2.1.1.1 Rhode Island/Massachusetts Wind Energy Area

The primary efforts and process milestones applicable to the RI-MA WEA and Lease OCS-A 0487
(Figure 2.1-2) were as follows:

e In 2010, the Governors of Rhode Island and Massachusetts signed a Memorandum of
Understanding, forming a partnership to collaborate with BOEM and defining an Area of
Mutual Interest (AMI) for wind energy project development. The AMI was a contiguous block
of 45 OCS lease blocks (256,199 acres or 1,035 square kilometers [km?2] or 302 square nm)
(BOEM et al. 2010).
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CONSTRUCTION AND OPERATIONS PLAN

Project Siting and Design Development - Siting History

« In 2011, BOEM published in the Federal Register a Commercial Leasing for Wind Power on the
Outer Confinental Shelf Offshore Rhode Island and Massachusetts-Call for Information and
Nominations (Docket No. BOEM-2011-0049, 76 Federal Register 51383-51391), requesting
expressions of interest from potential wind project developers (BOEM 2011a).

e« In 2011, in compliance with its obligations under NEPA, BOEM published in the Federal
Register a Noftice of Infent to Prepare an Environmental Assessment
(Docket No. BOEM-2011-0063, 76 Federal Register 51391-51393) (BOEM 2011b).

e InJuly 2012, BOEM published a Notice of Availability for the Commercial Wind Lease
Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf Offshore
Rhode Island and Massachusetts Environmental Assessment (77 Federal Register 39508).
A 30-day comment period was opened, and BOEM held public informational meetings in
Massachusetts and Rhode Island (BOEM 2012).

e In May 2013, BOEM revised the 2012 Environmental Assessment for the RI-MA WEA to address
issues raised by stakeholders and agency consultation about lease issuances and site
assessment activities. BOEM issued a Finding of No Significant Impact for these activities
within the RI-MA WEA (BOEM 2013a). BOEM reduced the original area considered for leasing
based on environmental constraints, efforts to decrease user group conflicts, navigational
safety, public health and safety, and stakeholder concerns (e.g., commercial fishing).

The key considerations used to refine the RI-MA WEA included:

— The Governors of Massachusetts and Rhode Island agreement to a boundary that
was af least 6 nm (16.7 km or 10.4 mi) away from any coastal area of either state.

— Alengthy stakeholder and scientific review process that identified “high value”
fishing grounds and excluded those areas from the RI-MA WEA. High value fishing
includes the overlap between fixed gear fisheries (fraps, pots, and gillnetfs) and
mobile fisheries (trawls, dredges). Areas excluded from the RI-MA WEA had three to
four types of fishing pressure from participating fisheries such as bottom trawling,
scallop dredging, and lobster trap fisheries.

— Removal of certain aliquots to avoid marine traffic, navigation zones, and an area of
unexploded ordinance.

e InJuly 2013, BOEM held a competitive lease sale (i.e., auction) for the RI-MA WEA.
Deepwater Wind New England LLC was identified as the winner of both Lease Area
OCS-A 0486 and OCS-A 0487. The commercial wind energy lease of Submerged Lands for
Renewable Energy Development on the Outer Continental Shelf (OCS-A 0487) for
67,252 acres (27,216 ha) was signed by BOEM on September 12, 2013, and went into effect
on October 1, 2013. Lease Area OCS-A 0487 was subsequently assigned to Sunrise Wind LLC
on September 3, 2020, and on March 15, 2021 was merged with the 19,57 1-acre (7,920-ha)
portion of Lease Area OCS-A 0500 that was also assigned to Sunrise Wind LLC on
September 3, 2020 (Figure 2.1-2).
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Project Siting and Design Development - Siting History

The RI-MA WEA and Lease Area OCS-A 0487 were both established by BOEM through a
coordinated, rigorous, and thorough siting and screening process consistent with the objectives
of the National Ocean Policy and NEPA, and also took into consideration the policies and
objectives of the State of Rhode Island and the Commonwealth of Massachusetts.

2.1.1.2 Massachusetts Wind Energy Area

The primary efforts and process milestones applicable to the MA WEA and Lease Area OCS-A
0500 were as follows:

« In 2010, BOEM published in the Federal Register a Commercial Leasing for Wind Power on
the Outer Continental Shelf Offshore Massachusetts-Request for Interest (Docket No.
BOEM-2010-0063, 75 Federal Register 2010-32767), requesting expressions of interest from
potential wind project developers.

e In 2011, based on public comments and Commonwealth of Massachusetts comments,
BOEM reopened the Request for Interest comment period for the selection of the MA WEA.

e In February 2012, BOEM published in the Federal Register a Commercial Leasing for
Wind Power on the Outer Continental Shelf Offshore Massachusetts-Call for Information and
Nominafions (Docket ID. BOEM-2011-0116, 77 FR 5820-5830) to identify locations within the
offshore Call Area. In addition, BOEM published a Notice of Intent to prepare an
Environmental Assessment of the Call Area (77 FR 5830-5832).

* In May 2012, BOEM announced the completion of the MA WEA identification. The area was
identified as being located off the coast of Massachusetts beginning approximately 12 nm
south of Martha's Vineyard and 13 nm southwest of Nantucket.

« In December 2013, the Department of Energy's National Renewable Energy (NREL) submitted
a report to BOEM that focuses on the Massachusetts Wind Energy Area. NREL provided
technical assistance to identify and delineate leasing areas for offshore wind energy
development within Wind Energy Areas on the Aflantic Coast (NREL 2013).

e InJanuary 2015, BOEM held a competitive lease sale (i.e., auction) for the Wind Energy Area
offshore Massachusetts. RES America Developments, Inc. was identified as the winner of
Lease Area OCS-A 0500. The commercial wind energy lease of Submerged Lands for
Renewable Energy Development on the Outer Continental Shelf (OCS-A 0500) for
187,523 acres (75,888 ha) was signed by BOEM on March 23, 2015, and went into effect on
April 1, 2015. It was subsequently assigned to Bay State Wind LLC on June 12, 2015.

A 19,571-acre (7,920-ha) portion of Lease Area OCS-A 0500 was subsequently assigned to
Sunrise Wind LLC on September 3, 2020, and was merged with Lease Area OCS-A 0487 on
March 15, 2021.

The MA WEA and Lease Area OCS-A 0500 were designated for offshore renewable energy
development as the result of a coordinated, rigorous, and thorough siting and screening process
consistent with the objectives of the National Ocean Policy and NEPA and also fook into
consideration the policies and objectives of the Commonwealth of Massachusetts.
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Project Siting and Design Development - Siting History

2.1.2 SRWEF Siting and Screening

As described in Section 1.3, the Project executed an OREC Agreement with NYSERDA. The siting
and design of the Project was selected to fulfill the OREC Agreement and New York's mandate
to develop 9,000 MW of offshore wind energy by 2035. As specified in the OREC Agreement,
the Project will generate electricity from an offshore wind farm located in the Lease Area for
transmission and delivery to the LIPA Holbrook Substation.

Beginning in 2019, Sunrise Wind conducted comprehensive desktop studies of oceanographic,
geologic, shallow hazards, archeological, and environmental resources in the Lease Area.
These desktop studies expanded on site characterization information collected from previous
geotechnical and geophysical surveys conducted in Lease Area OCS-A 0500 in 2016, 2017,
and 2018, and informed the preliminary siting of the Project and supported the development of
COP Survey Plans; the associated surveys were conducted in 2019 and 2020. The purpose of
these surveys was to conduct the site characterization, marine archaeological, and benthic
studies necessary to further evaluate the seabed in the Lease Area and along potential SRWEC
routes. The areas surveyed in support of this COP are shown on Figure 1.1-1. The COP Survey
Plans were submitted in accordance with the stipulations of the existing Leases, as well as the
following BOEM regulations and guidelines:

« Guidelines for Providing Geophysical, Geotechnical, and Geohazard Information Pursuant to
CFR Title 30, Part 585 dated May 27, 2020 (BOEM 2020);

« Guidelines for Submission of Spatial Data for Atlantic Offshore Renewable Energy
Development Site Characterization Survey dated February 2013 (BOEM 2013b);

« Guidelines for Providing Archaeological and Historic Property Information Pursuant to 30 CFR
Part 585 dated May 27, 2020 (BOEM 2020);

« Guidelines for Providing Benthic Habitat Survey Information for Renewable Energy
Development on the Atlantic Outer Continental Shelf dated June 2019 (BOEM 2019); and

» Information Guidelines for a Renewable Energy Construction and Operations Plan (COP)
dated May 27, 2020 (Version 4.0) (BOEM 2020).
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CONSTRUCTION AND OPERATIONS PLAN

Project Siting and Design Development - Project Alternatives

2.2 Project Alternatives

Sunrise Wind considered multiple alternatives to achieve the Project purpose (see Section 1.3),
which includes delivery of up to 1,034 MW from Lease OCS-A 0487 to the Long Island

Power Authority (PSEG LIPA) via a point of interconnection at the Holbrook Substation in the
Town of Brookhaven, NY. The evaluation of alternatives was completed in the context of
creating the PDE for the Project (see Section 1.2) to allow for reasonable flexibility in certain
Project elements while supporting Project review and approval processes by BOEM, as well as
other federal, state, and local regulations. The process involved siting, design, and construction
alternatives for the Project, including:

« Siting Alternatives

— Location of onshore transmission facilities, including sites for OnCS-DC, sites for
landfall, and routes for Onshore Transmission Cable

— Location of offshore transmission facilities, including the SRWEC
-  WIG layouts

« Design Alternatives

Transmission cable technology

WTG models

Foundation designs
— OCS-DC cooling water system
« Construction Alternatives
— Onshore Transmission Cable and Onshore Interconnection Cable installation methods
- Submarine cable installation methods
- Foundation installation methods
General criteria for the evaluation of alternatives included:
* Meeting the Project purpose, as described in Section 1.3;
« Consideration of environmental resources;
» Consideration of human/social resources;
o Consideration of design characteristics;
o Consideration of construction methodologies and feasibility;
e Consideration of future O&M requirements;
e Implications to the Project schedule; and
o Consideration of capital and maintenance costs.

The following subsections describe the alternatives considered and provide the rationale for their
inclusion or exclusion from the proposed Project.
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Project Siting and Design Development - Project Alternatives

2.2.1 Siting Alternatives

Sunrise Wind undertook a multi-phased approach to evaluate siting alternatives for fransmission
and interconnection facilities (i.e., Onshore Facilities, including the OnCS-DC, Landfall, and
Onshore Transmission Cable, as well as the SRWEC) and the WTG layout. The following sections
describe the siting alternatives considered for the Project.

2.2.1.1 Onshore Facilities

Transmission and inferconnection facilities are necessary to transmit electricity generated by the
Project to the electrical grid. This specifically requires conveying [or delivering] electricity from
the offshore wind farm to existing onshore electrical transmission facilities associated with the
Project (i.e., the Holbrook Substation). The Project includes multiple fransmission and
interconnection components: the OnCS-DC and Onshore Interconnection Cable, Onshore
Transmission Cable, and SRWEC. Alternatives considered for these Project components are
discussed in the following subsections. Once the intferconnection point was determined in the
OREC Agreement, Sunrise Wind reviewed alternative landfall sites and considered potential
routes for Onshore Transmission Cable and SRWEC.

OnCs-DC Siting Alternatives

An OnCS-DC will be constructed to support interconnection to the existing Holbrook Substation,
located near Union Avenue at the intersection of the Long Island Expressway (LIE; i.e.,
Interstate 495) and Route 97 in the Town of Brookhaven, NY.

Sunrise Wind evaluated siting alternatives for the OnCS-DC using the following criteria:
e Proximity to the preferred grid inferconnection point and parcel availability;

* A parcel of adequate size (approximately 6 to 10 acres), suitable shape, and ground
conditions (e.g., no severe slopes or shallow groundwater);

e Appropriate zoning/land-use compatibility (e.g., avoidance of residential areas and/or other
sensitive receptors [schools, hospitals, day care centers, open space, and recreational
areas]) for construction and operation of the OnCS-DC; and

e Avoidance or minimization of disturbance to sensitive natural resources (e.g., wetlands,
waterbodies, forested areas; other protected and/or ecologically sensitive areas) and/or
cultural resources (e.g., areas of potential archaeological sensitivity, avoidance of NRHP
structures/sites on the NRHP or fribal lands).

Sunrise Wind identified multiple sites in the general vicinity of the existing Holbrook Substation that
were potentially available and undeveloped.
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Project Siting and Design Development - Project Alternatives

This evaluation generally considered four sites, as depicted in Figure 2.2-1.

Union Avenue South Site: Located south of Union Avenue in the Town of Brookhaven, NY,
this approximately 7-acre (2.8-ha) area includes two parcels to be improved jointly as a
common development. This site is approximately 1.0 mi (1.6 km) from the existing
Holbrook Substation. This site is currently minimally vegetated and contains gravel and
paved locations, multiple buildings, and equipment storage areas associated with various
commercial developments;

Union Avenue North Site: Located north of Union Avenue in the Town of Brookhaven, NY, this
approximately 8-acre (3.2-ha) site is located on one parcel. This site is approximately 0.8 mi
(1.3 km) from the existing Holbrook substation. This site is currently undeveloped and contains
both forested areas and open land;

North Ocean Avenue Site: A 16-acre (6.5-ha) site with two parcels, located near the
intersection of North Ocean Avenue and LIE in the Town of Brookhaven, NY, approximately
3.1 mi (5.0 km) from the existing Holbrook Substation. This site is currently undeveloped and
contains primarily forested areas; and

Long Island Avenue Site: a 15-acre (6.0-ha) site with two parcels, located near the
intersection of Horseblock Road, Long Island Ave, and LIE, approximately 5.0 mi (8.0 km) from
the existing Holbrook Substation. The site contains both undeveloped and gravel areas.

Evaluated sites for the OnCS-DC are depicted in Figure 2.2-1 and Table 2.2-1 summarizes the
constraints that were identified for each site.
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CONSTRUCTION AND OPERATIONS PLAN

Project Siting and Design Development - Project Alternatives

Table 2.2-1 Summary of Sites Evaluated for OnCS-DC

OnCS-DC Sites Constraints Identified

1 Union Avenue South Site Site advantageous based on proximity to existing substation and other
industrial development. Union Avenue South contains minimal vegetated
areas and contains existing buildings and other infrastructure. Site selected
for OnCS-DC.

2 Union Avenue North Site Site advantageous based on proximity to existing substation and other
industrial development. Union Avenue North is currently undeveloped and
contains both forested areas and open land. Site excluded from further
consideration due to clearing and grading requirements, which result in a
greater potential for disturbing suitable habitat for protected species, result
in a greater chance to encounter archaeological resources, and result in an
increase in impervious area and the need for stormwater management
facilities to be created.

3 North Ocean Site Site excluded from further consideration due to distance from existing
Holbrook Substation.

4 Long Island Avenue site Site excluded from further consideration due to distance from existing
Holbrook Substation.

As reflected in Table 2.2-1, the North Ocean and Long Island Avenue Sites were removed

from consideration as the longer distances from the point of inferconnection at the

Holbrook Substation would be less advantageous. A factor in site selection for the OnCS-DC is
proximity to the point of interconnection via the existing transmission grid and locating a suitable
site for the OnCS-DC as close as practical to the point of inferconnection is important in
reducing Project costs and impacts. Both the Union Avenue North Site and Union Avenue

South Site are closer to the Holbrook Substation and are proximal to existing industrial
development. However, after further evaluation, the Union Avenue North Site was removed from
consideration due to the extent of forest clearing and grading that would be required. As a
result of the extent of existing forested areas and need for approximately 4.5 ac (1.8 ha) of free
clearing required at the Union Avenue North Site, there is a greater potential for suitable roosting
habitat for the northern long-eared bat (Myotis septentrionalis) to exist. As the site is currently
undeveloped, there is also a greater potential for encountering archaeological resources during
construction activities. Further, the development would result in an increase in impervious area
and need for stormwater management facilities to be created. The Union Avenue South Site
was ultimately selected for the OnCS-DC due to the fact that the site is in close proximity to
other industrial developments, is close to the Holbrook Substation, and contains minimal
vegetated areas, as it is currently being utilized for industrial/commercial purposes. The

Union Avenue South Site is referenced throughout the remainder of this COP as the

“Union Avenue Site. "
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Project Siting and Design Development - Project Alternatives

Landfall Alternative Sites
Identification of a suitable landfall site must take into account a variety of factors including:

e Proximity to inferconnection point to the onshore transmission grid and proximity to the
coastline fo minimize the onshore fransmission routes;

e Proximity to the Lease Areq;

» Technical feasibility, including sufficient available area for cable landfall installation activities,
site slope, and other site conditions; and

« Minimal conflicts with existing environmental and anthropogenic constraints and uses,
both onshore and offshore.

Sunrise Wind completed a desktop evaluation between the Lease Area and Long Island,

New York, to identify constraints of potential offshore cable routes based on publicly available
information on oceanography, geology, potential hazards, archaeological and environmental
resources, and existing/sensitive infrastructure. This evaluation generally considered two
corridors, the Long Island Sound Approach, routed through the Aflantic Ocean and Long Island
Sound, and Atlantic Shore Approach, routed through the Atlantic Ocean, south of Long Island.
Several constraints were identified with the Long Island Sound Approach including increased
offshore distance of cable route; presence of natural rock reefs between Montauk, Block Island,
and Orient Point-Fishers Island; presence of numerous significant habitat designations; and
higher-concentration of shipwrecks in portions of Long Island Sound Approach than along the
Atlantic Shore Approach.

Based on this evaluation, Sunrise Wind investigated potential landfall sites on the south shore of
Long Island associated with the Aflantic Shore Approach and conducted a desktop evaluation
to identify potential constraints, based on publicly available information on biological resources,
geology, potential for contamination, cultural resources, existing and sensitive infrastructure,
fisheries, and existing coastal infrastructure projects. Landfall sites evaluated are depicted in
Figure 2.2-2 and Table 2.2-2 summarizes the constraints that were identified for each landfall site.
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CONSTRUCTION AND OPERATIONS PLAN

Project Siting and Design Development - Project Alternatives

Table 2.2-2 Summary of Landfall Sites Evaluated

Landfall Site Constraints Identified

1 Smith Point County Park, Site advantageous because of anticipated suitable offshore geology
Town of Brookhaven, NY and onshore workspace; distance from existing sand borrow areas,
mapped shipwrecks or obstructions and recreational boating activity;
minimal impacts on natural resources.

2 Village of Quogue Beach, Site excluded from further consideration based on limited areas
Town of Southampton, NY available for temporary work areas; floodplains, significant coastal fish
and wildlife habitat; and extended length of Onshore Transmission
Cable.
3 Coopers Beach, Southampton, NY Site excluded from further consideration based on potential conflicts

with existing sand borrow areas, and recreational boating activity;
proximity to cultural and historic resources; and extended length of
Onshore Transmission Cable.

4 Rogers Beach, Westhampton, NY Site excluded from further consideration based on close proximity to
residential areas; limited area available for temporary work areas;
and potential conflicts with existing sand borrow areas and
recreational boating activity.

5 Bellport Bay, Town of Brookhaven, NY | Sites excluded from further consideration based on adjacent land
uses; proximity to federally designated wilderness area and federal

- - navigation channels; and potential conflicts with commercial and
6 Bluepoint Marina/Corey Beach, recreational fishing activities.
Town of Brookhaven, NY

The Village of Quogue Beach, Coopers Beach, and Rogers Beach landfall sites were excluded
from further consideration as additional evaluation determined that these routes would result in
greater seabed and/or terrestrial disturbance due to increased length of transmission route
and/or conflicts with existing anthropogenic constraints and uses. The Bellport Bay and
Bluepoint Marina/Corey Beach landfall sites were excluded from further consideration based on
potential regulatory and stakeholder concerns about proximity fo a federally designated
wilderness area and recreational and commercial fishing activities within Great South Bay.

Based on this analysis, Sunrise Wind idenfified Smith Point County Park as the preferred landfall
site for the SRWEC, as described in Section 3. This site provides sufficient area to accommodate
onshore horizontal directional drilling (HDD) operations within developed areas, with minimal
disruption to adjacent land uses, and minimizes direct disturbance to natural or cultural
resources in the nearshore, coastal, and infracoastal areas.

For the preferred landfall site at Smith Point County Park, three different alignments were
evaluated for the HDD to land the SRWEC onshore. One approach, Landfall HDD A, has been
selected for the HDD path for the SRWEC to reach the Landfall Work Area. This HDD path does
not require offshore crossing of the existing felecommunications cable. The existing
telecommunications cable will be crossed onshore with the HDD itself. Two other landfall
approaches were evaluated earlier in the design process, one of which involved crossing the
existing telecommunications cable offshore, and one of which involved crossing the existing
telecommunications cable with the Onshore Transmission Cable. These were determined not to
be preferrable to Landfall HDD A due to sediment conditions at the proposed crossing location
and to limit the use of secondary cable protection, which would be required for crossing of an
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Project Siting and Design Development - Project Alternatives

existing cable offshore. The selection of the Landfall HDD A approach also involved review of the
final G&G survey data and contfinued coordination with the asset owner, Suffolk County Parks
Department, and NPS.

Onshore Transmission Cable Routing Alternatives

Potential routes for the Onshore Transmission Cable were considered once the OnCS-DC site
and landfall site were selected. Identification of a suitable route for the Onshore Transmission
Cable must consider a variety of factors including:

«  Maximum use of existing linear corridors and existing ROWs while also minimizing the length of
the tfransmission line and constructability and engineering conflicts;

« Minimal effects to sensitive environmental resources; and
¢  Minimal conflicts with other land uses, and human/social factors.

Based on the selection of the Union Avenue Site for the OnCS-DC and Smith Point County Park
for the landfall, Sunrise Wind conducted multiple rounds of review to identify potential routes
that would be suitable for the Onshore Transmission Cable. Initially, Sunrise Wind completed
preliminary review of potential corridors within existing roadway and utility ROWs (e.g.,

William Floyd Parkway and Transmission Line ROW, Long Island Rail Road [LIRR], Sunrise Highway).
This initial review identified characteristics and potential constraints of the potential routes,
based on publicly available information and local stakeholder engagement. Factors considered
during the evaluation included route length, constructability (e.g., route length, number of
roadway and railroad crossings, width of corridor), adjacent land uses (e.g., developed parcels,
number of residences, public lands), and proximity to environmental and cultural resources
(e.g., streams, wetlands, floodplains, unique habitats, cultural and historic properties). This review
was used to reduce the potential number of routes, and for further discussions to solicit
stakeholder feedback to identify a preferred route for the onshore cable route.

This evaluation generally considered five routes and two variations, as depicted in Figure 2.2-3.
Some sections of these routes are located within the same ROW. The routes were studied using @
corridor approach, rather than along a specific centerline. The corridors generally consisted of
the extents of public road ROW and are described below.

o LIE Service Road Route — From Smith Point County Park, the LIE Service Road Route runs
parallel to Fire Island Beach Road within the paved Smith Point County Park parking lot,
crossing under the William Floyd Parkway to a recreational area located to the west of the
Williom Floyd Parkway. The LIE Service Road Route is then routed across the ICW and turns
north along East Concourse, north along William Floyd Parkway and Surrey Circle, crosses the
LIRR via frenchless crossing. The LIE Service Road Route then turns west along Mastic
Boulevard (W), north along Francine Place and crosses Montauk Highway to Revilo Avenue.
It continues north along Revilo Avenue crossing Sunrise Highway and then turns west along
Victory Avenue. It crosses Carmans River, continues west along Victory Avenue, and turns
northwest along Horseblock Road. The LIE Service Road Route then crosses the LIRR and
Long Island Avenue, turns west along North Horseblock Road and then the LIE South
Service Road, continues to Waverly Avenue, and turns south on Waverly Avenue fo
Long Island Avenue, turns west to Long Island Avenue and continues west to Union Avenue
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to reach the OnCS-DC. An alternative variation to the LIE Service Road Route was also
evaluated:

— Nicolls Avenue Variation, which measures approximately 0.9 mi (1.4 km) long; under this
alternative variation, the LIE Service Road Route corridor continues west along the
LIE South Service Road to Nicolls Road, and then furns south on Nicolls Road to
Union Avenue.

» Montauk Highway Route — The Montauk Highway Route initially follows the same route as the
LIE Service Road Route, except that the route continues north along William Floyd Parkway
and turns west along Mastic Boulevard, turns north along Ashley Place, west along
Montauk Highway across Carmans River, crosses Yaphank Creek, furns onto Yaphank
Avenue and turns northwest on Horseblock Road, where it converges with the LIE Service
Road Route.

An alternative variation to the Montauk Highway Route was also evaluated:

— William Floyd Parkway to Montauk Highway Variation, which measures approximately
0.5 mi (0.8 km) long; under this alternative variation, the Montauk Highway Route corridor
continues further north along William Floyd Parkway to the intersection with
Montauk Highway and turns west along Montauk Highway.

e Peconic Avenue Route — The Peconic Avenue Route initially follows the same route as the
LIE Service Road Route, but diverts off Horseblock Road at Peconic Avenue and continues
west along Peconic Avenue to North Ocean Avenue. The Peconic Avenue Route turns north
along North Ocean Avenue, west to Long Island Avenue, and continues west along
Long Island Avenue to Union Avenue to reach the OnCS-DC.

o East Woodside Avenue Route — The East Woodside Route initially follows the same route as
LIE Service Road Route, but diverts off Horseblock Road at East Woodside Avenue. The
East Woodside Avenue Route continues west on East Woodside Avenue, turns north along
North Ocean Avenue, west along Long Island Avenue to Union Avenue to reach the
OnCS-DC.

« Smith Road Route — The Smith Road Route initially follows the same route as LIE Service Road
Route, but diverts off the William Floyd Parkway at Ranch Drive and confinues west along
Ranch Drive to Smith Road. The route follows Smith Road north to Montauk Highway. The
Smith Road Route turns west on Montauk Highway and proceeds along the same route as
the LIE Service Road Route.

Routes and alternative variations evaluated for the Onshore Transmission Cable are depicted in
Figure 2.2-3 and Table 2.2-3 summarizes the constraints that were identified for each route.
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Table 2.2-3 Summary of Routes Evaluated for Onshore Transmission Cable

Onshore Transmission Cable Routes Constraints Identified

1 LIE Service Road Route Route advantageous because of location primarily within existing ROW;
minimal presence of sensitive natural resources; limited presence of potential
cultural resources; and limited residential impacts.

2 Montauk Highway Route Route excluded from further consideration based on proximity to sensitive
natural and cultural resources, including the Yaphank Creek and the
Wertheim National Wildlife Refuge as well as proximity to residences and
higher fraffic volumes.

3 Peconic Avenue Route Route excluded from further consideration based on the proximity to
residences and narrow road ROW.

4 Woodside Avenue Route Route excluded from further consideration based on constructability
constraints and length of route; proximity to stream and wetlands; and
proximity and quantity of residences in some areas.

5 Smith Road Route Route excluded from further consideration based on proximity to residences;
narrow ROW; potential utility conflicts; ownership of underlying land under
federal and private control; and proximity to natural resources and historic
and cultural resources.

All routes are predominantly along currently paved roads or previously disturbed areas.
However, Sunrise Wind identified several technical, commercial, stakeholder, cultural and
environmental constraints with the Montauk Highway Route, Peconic Avenue Route,
Woodside Avenue Route, and Smith Road Route. Based on this analysis, Sunrise Wind excluded
these from further consideration. Additionally, the alternative variations were not selected to
avoid certain intersections located along the route, due to permitting and/or fraffic impacts,
specifically the William Floyd Parkway and Montauk Highway intersection and the LIE South
Service Road entry and exit ramps along Nicolls Road.

For these reasons, Sunrise Wind selected the LIE Service Road Route for the Onshore Transmission
Cable, as depicted on Figure 1.1-2, and discussed further in Section 3.3.2.

2.2.1.2 Sunrise Wind Export Cable

Sunrise Wind completed a desktop evaluation between the Lease Area and Long Island, NY, to
review potential locations for the SRWEC. The constraints considered in the analysis included the
potential AC booster station location, the USCG Atlantic Coast Port Access Route Study
(ACPARS), automatic identification system (AIS) and vessel monitoring system (VMS) traffic,
mapped geology, shipwrecks, artificial reefs, sand borrow pits, existing cables, and other
mapped resources. The SRWEC route was selected after considering all of these constraints,
which are discussed further below.

The inifial routing study conducted in the early part of the Project design phase considered both
AC and DC transmission fechnologies. The AC option included an AC booster station, a single
above-water structure located approximately half-way along the export cable, which would
have been required to stabilize the voltage and minimize electrical losses along an AC export
cable. The siting process of the AC booster station balanced electrical requirements with efforts
to reduce potential visual and navigation impacts and influenced the siting of the SRWEC
(Figure 2.2-4).
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The USCG has commenced rulemaking related to the ACPARS to evaluate routes between
Atlantic coast port approaches and international entry and departure transit lanes. An initial
ACPARS report included the identification of suitable navigation corridors and recommendations
to develop fairway regulations using the navigation corridors as a starting point (USCG 2016).
The report included a Tug and Tow Lane, which runs along the coast of Long Island, and a

Tug and Tow Extension Lane, which runs diagonally between the end of the proposed

Tug Tow Lane and a Deep Draft Lane off the coast of New Jersey. The potential fug and tow lanes
were considered when evaluating future vessel traffic scenarios related to SRWEC and AC
booster station siting.

Sunrise Wind also evaluated recent AIS and VMS data and navigational features, including
identifying high vessel density areas and existing routes where multiple vessels regularly utilize a
similar passage and assessed potential future scenarios of vessel traffic based on the
establishment of the ACPARS tfug and tow lanes.

Based on this evaluation, a SRWEC route was identified that supported both AC and DC options.
The SRWEC corridor was then further modified based upon the desktop analysis findings on
mapped geology, shipwrecks, arfificial reefs, sand borrow pits, existing cables, and other
mapped resources. Previously considered SRWEC route alternatives are depicted in

Figure 2.2-4.
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2.2.1.3 Sunrise Wind Farm

Generally, the offshore location of the Project is fixed in that the WTGs, IAC, and OCS-DC must
be located within the BOEM-designated Lease Area. However, Sunrise Wind evaluated different
WTG layouts within the Lease Area in an effort to satisfy the following criteria:

* Maximize use of available space of the Lease Areq;
* Maximize use of available wind resources and energy production;

e Minimize interference with commercial and recreational use of the Lease Area and avoid
and/or minimize interference with navigation and search and rescue operations,
in accordance with the USCG Massachusetts and Rhode Island Port Access Route Study
(USCG 2020);

* Avoid and/or minimize impacts to sensitive biological habitat and cultural marine resource
sites; and

e Minimize impacts to other sensitive environmental receptors in the surrounding area.

The location for the OCS-DC within the array was influenced by electrical constraints on the
number of WTGs that can be connected to a single IAC. The IAC layout is driven by the location
of the OCS-DC, WTG layout, and seabed constraints (e.g., boulders). Three WTG layout
alternatives were considered relative to these criteria: a Non-Orthogonal Array Layout,

a Variable East-West Layout, and an Aligned Grid Layout.

« Non-Orthogonal Array Layout. The WTGs in this layout are positioned in an “optimized” array
format commonly used in European developments. In this type of array, the WTGs are
positioned fo minimize wake effects such that energy production is maximized. As a result,
the spacing appears to be randomized. Because this layout maximizes efficiency, it can
significantly decrease the cost of energy production, resulting in significant savings for local
ratepayers.

e Variable East-West Layout. The WTGs in this layout are positioned along east-west corridors as
necessary to maintain optimization and minimize wake loss. North-south spacing between
each east-west row would be 1.15 mi (1 nm, 1.8 km). Within the east-west rows, WTGs would
have an average spacing of 0.8 mi (0.7 nm, 1.3 km), and a minimum of 0.7 mi (0.6 nm, 1.1 km).

« Aligned Grid Layout. The WTGs in this layout are sited in a uniform east-west/north-south grid
withina 1.15mi (1 nm x 1 nm, 1.8 km x 1.8 km) spacing that aligns with other proposed
adjacent offshore wind projects proposed in the RI-MA WEA and MA WEA. In accordance
with 30 CFR § 585.634(c)(6). micrositing of WTG foundations may occur within a 500-ft (152-m)
radius around each proposed WTG location. This micrositing will be performed on a
case-by-case basis to avoid significant seabed hazards such as surface and subsurface
boulders.

The Non-Orthogonal Array Layout and Variable East-West Layout offered several advantages
and certain challenges for the Project. While these layouts offer increased micrositing flexibility,
engagement with stakeholders, including federal and state regulatory agencies and the
maritime community, highlighted that these layouts posed potential challenges for ensuring safe
navigation by fishing vessels.
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In November 2019, Orsted, Eversource, Vineyard Wind, Equinor, and Mayflower Wind submitted
a collaborative letter to the USCG, which proposed a uniform 1 x T nm wind turbine layout for
the New England WEAT3, As such, Sunrise Wind proceeded with Project development activities
based on an Aligned Grid Layout. While this layout reduces the overall efficiency, it increases
the overall footprint of the SRWF within the Lease Area. It addresses concerns from regulatory
agencies and the maritime community, and sfill allows for commercially feasible development
of the Lease Area. The Aligned Grid Layout maintains some flexibility for micrositing to address
the constraints associated with the Lease Area’s heterogeneous seabed. For these reasons, the
Aligned Grid Layout was selected as the WTG layout for the Project and is further described in
Section 3.2. In the initial planning stages for the Project, a full buildout of the Lease Area was
evaluated, consisting of up to 122 WTG positions utilizing the Aligned Grid Layout. As described in
Section 2.2.2.2 and Section 3.3.8, the Siemens Gamesa Renewable Energy SG DD-200 11 MW
turbine has been selected for the Project. With the selection of the 11 MW turbine and additional
confirmation of the export capacity of the DC fransmission system and the interconnection
capagcity limits at the Holbrook Substation, Sunrise Wind has determined that up to 94 WTGs
would be sufficient to meet the Project purpose. The 94 WTGs (at 102 potential positions) are a
reduction in the initially evaluated PDE for the Project (i.e., down from 122 WTG positions).

2.2.2 Design Alternatives

From a design perspective, Sunrise Wind considered alternative fransmission cable fechnology,
WTG sizes, and foundation types for WIGs and the OCS-DC. These design alternatives are
discussed in the following subsections.

2.2.2.1 Transmission Cable Technology

Sunrise Wind had been considering both an AC and DC option for the Project’s transmission
system and has finalized its selection of the DC option. Sunrise Wind has performed analysis on
both options and has worked closely with several suppliers and determined the DC option is not
only viable, but preferable. Due to the length of the Project’s fransmission system, a DC option
provides a more efficient electrical design that will reduce losses — providing a more effective
fransmission system for the Project. The DC system is also expected to result in greater overall grid
stability when compared to an AC system due to the way a DC system is able to decouple any
electrical disturbances present from the onshore grid to the WTGs and vice versa. As an added
benefit, the DC system will also reduce the number of Project components, and will reduce the
environmental impacts from the Project compared to an AC solution.

An AC fransmission system would include an offshore substation (OSS-AC), or two OSS-AC

connected by an inter-link cable, to collect the power generated by the WTGs, fransform if to a
higher voltage for tfransmission, and transfer the electricity to the onshore electrical infrastructure
via two export cables and a booster station (see Figure 2.2-4 for considered alternatives). Due to

13- The November 2019 agreement for the New England WEA was based partially on a study of historic vessel transit patterns
in the region that analyzed a uniform 1 x 1 nm layout using vessel safety guidelines (W.F. Baird & Associates Ltd., 2019).
This study determined that most traffic in the general region is transiting around, or along the outside edges of, the
New England WEA; most transiting vessels are fishing vessels that follow a wide range of transit paths; vessels up to
400’ length can safely operate within a 1 x 1 nm layout, and longer vessels tend to follow existing Traffic Separation
Schemes outside the New England WEA.
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the distance from the OSS-AC to the onshore substation (OnSS-AC), the AC transmission system
would also require reactive compensation to stabilize the voltage and minimize electrical losses
along the export cables. Thus, a booster station would be required, located approximately
midway between the OnSS-AC and the OSS-AC. The booster station would be of similar size as
the OSS-AC. The offshore DC fransmission system only includes one Offshore Converter Station
(OCS-DC), one distinct cable bundle, and does not require a booster station to reach the
Onshore Converter Station (OnCS-DC).

Because two distinct buried subsea export cables are required for the AC fransmission system,
whereas the DC transmission system only requires a single cable bundle, the impacts resulting
from the construction, O&M, and decommissioning of two AC export cables would be greater
than those resulting from the single DC export cable bundle. The total length of an AC export
cable corridor would also be greater than the DC export cable corridor if two OSS-AC were to
be utilized, and an OSS-Link cable would be required to connect the two OSS-AC.

The booster station required for an AC fransmission also creates additional impacts that are
avoided by the DC transmission system. Although Sunrise Wind conducted a thorough
assessment to identify a suitable location for a booster station, the structure would result in
impacts that are avoided by the use of a DC fransmission system.

Onshore, the AC transmission system would include transmission cables (two circuits of

three cables each within a duct bank of roughly 4 ft width), an OnSS-AC, and interconnection
cables connecting the OnSS-AC to the transmission grid (two circuits of six cables each). The
DC transmission system would consist of two cables within a single duct bank of roughly 3 ft
width, an OnCS-DC, and interconnection cables of similar size as the AC system. The AC system
would require a pair of cable splice vaults approximately every 2000 ft, whereas the DC system
would require only one splice vault at that same distance. The OnCS-DC has a similar fenced
footprint size as an OnSS-AC, but a taller enclosure height than an OnSS-AC.

Based on the above technical and environmental considerations, Sunrise Wind has determined
that a DC transmission system is most appropriate for the Project to meets its purpose and need.

2222 Wind Turbine Generator Models

During the inifial planning for the Project and initial COP submission, Sunrise Wind considered
multiple offshore WTG models based on various sizes that are commercially available, and
rapidly evolving technology. WTG models ranging in nameplate capacity of 8 to 15 MW were
evaluated based on environmental, fechnical, and commercial suitability for the Project. Since
the initial planning for the Project, Sunrise Wind has selected and signed a contract for the
Siemens 11 MW turbine and will install this machine for the Project.

2.2.2.3 Foundation Designs
Criteria for the evaluations of foundation alternatives for the WTGs and OCS-DC included the
following:

o Size of WTIG and OCS-DC platform selected (i.e., foundation needed to be able to support
both the proposed minimum and maximum sized WTG);

e Fabrication and installation requirements;
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e Maturity of supply chain and procurement approach;

» Environmental risks (e.g., soil/seabed conditions, metocean conditions); and
o Cost.

Five alternative foundation designs were considered:

« Monopile, which consists of a single tubular steel foundation that is driven into the soil, upon
which a Transition Piece may be placed;

« Piled Jacket, which is formed with a steel lattice construction (comprising fubular steel
members and welded joints) fixed to the seabed by means of hollow steel pins attached to
the jacket. Three-or four-legged jackets were considered for WTGs, and four- to eight-legged
jackets were considered for the OCS-DC;

« Suction Bucket Jackets, which is similar to the piled jacket, and formed from steel lattice
construction. Instead of piles, the suction bucket jacket uses pre-attached (welded)
up-down bucket structure, which is secured into the seabed via suction.

* Monopod Suction Caisson, which consists of a monopile-type structure that is welded to the
top of a single suction caisson; and

« Gravity Base Structure, which is generally comprised of solid or hallow concrete caissons with
a circular or cruciform shaped base, and a flat-based or conical profile.

These foundation designs are depicted in Figure 2.2-5.

In addition to these foundation types, floating platforms have also been identified as possible
options. Floating platforms are still in the prototype development stage and have not been
deployed for commercial offshore wind projects. Floating platforms are not considered feasible
for the Project, given the prototypical nature of the platform and because the water is not deep
enough to justify the additional costs and engineering considerations.

Of the foundation designs considered, the monopod suction caisson, suction bucket jacket,
and gravity base structure foundation alternatives would not require impact pile driving,
which generates underwater noise that may impact marine life. However, there are several
other environmental, technical, and commercial challenges associated with utilizing these
options for the Project’s foundations, including:

e Alarger footprint, resulting in greater long-term impact on the seabed than other
alternatives;

« Potentially limited suitability for site-specific conditions found within the Lease Area
(e.g., water depth, geological substrate, boulders); and

e The supply chain is not mature enough at the present to make these options cost effective.
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l

Monopile Piled Jacket Monopod Suction Caisson

Suction Jacket Bucket Gravity Base Structure

Figure 2.2-5 Alternative Foundation Concepts for WIG and OCS-DC

While these foundation types would not require impact pile driving, they would increase seabed
disturbance area, are more difficult to site due to the requirement for a large level area with no
boulders, and would create less room for fishing activities between turbines when compared to
monopile or piled jacket foundations. Moreover, site preparation and dredging activities could
increase environmental impacts when compared to monopile or piled jacket foundations.
Overall, these alternative foundation types are not feasible for the Project.
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For these reasons, Sunrise Wind has eliminated the monopod suction caisson, suction bucket
jacket, and gravity base structure foundation designs from further consideration for this Project.
Monopile and piled jacket foundations are a proven technology for offshore WTGs and offshore
platforms (such as the OCS-DC) and represent commercially available, mature technological
solutions that may be appropriate for the site-specific conditions in the Lease Area. Although
monopile foundations have been used for offshore platforms in wind farms in Europe,

Sunrise Wind has eliminated the monopile foundation from further consideration for the OCS-DC
due to the topside size and weight, water depth, and equipment sensitivity, which require a
stiffness of the support structure that can only be achieved by means of a jacket foundation.
That said, jacket foundations require a custom-made jacket to match the seabed and water depth
at the siting location; thus, the logistics for construction and transportation of jacket foundations
can be significant. As such, a piled jacket foundation has been selected for the OCS-DC, but has
been ruled out for the WTGs. The PDE, described in Section 3, therefore includes only the
monopile foundation design for the WTGs and the piled jacket foundation design for the
OCS-DC.

2224 OCS-DC Cooling Water Design

The CWIS of the OCS-DC has been designed to minimize operational effects associated with the
impingement of juvenile and adult life stages of finfish and the enfrainment of eggs and larval
life stages of finfish. There are numerous design and operational technologies available to
minimize, reduce, or eliminate the impacts associated with impingement of juvenile and adult
finfish. These impingement reducing technologies include physical barriers and fish collection
systems, fish diversion systems, behavioral barriers, infake location and configuration, and flow
reduction. The CWIS intake opening was designed with a through screen velocity less than the
0.5 ft/s (0.15 m/s) regulatory criteria defined at §125.84(c)(3), and is therefore protective against
the impingement of juvenile and adult life stages of finfish.

There are numerous design and operational technologies available to minimize, reduce, or
eliminate the impacts associated with entrainment of egg and larval life stages. As entfrainment
rates are directly proportional to water flow, the most effective alternatives available are
primarily focused on minimizing water use and include closed-cycle cooling, subsea heat
exchange, alternative water sources, water reuse, and variable frequency drive (VFD) seawater
liff pump technology. There are other entrainment-reducing technologies that utilize intake
screening, but those are not considered feasible for the OCS-DC due to the water depth of the
intake inlets and associated access limitations and the expected marine biofouling and
potential clogging associated with these alternatives.

Typical closed-cycle cooling designs include either mechanical or natural draft cooling systems.
These closed-cycle systems require large cooling tower equipment and would likely require a
doubling of the OCS-DC platform spatial requirements and introducing the need for an
additional foundation. Also, the relatively warm air temperatures that are typical in the vicinity of
the OCS-DC for six months of the year are not sufficiently cool enough to act as natural cooling
for the OCS-DC without necessitating a prohibitively large closed-cycle cooling system.

Subsea heat exchange systems are designed to dissipate heat by using ocean water as the
cooling medium, relying on the natural convection of ocean currents to circulate the source
water past the system. Subsea heat exchange systems are located directly on the seafloor and
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are typically much larger than the system fo be cooled. This type of system is not considered
feasible for the OCS-DC because this platform will have subsea cables approaching from three
sides with the fourth side reserved as workspace for a jack-up vessel during commissioning and
decommissioning. Furthermore, there would still be an entrainment risk and/or thermal impact on
the marine life directly around the subsea heat exchange equipment.

Alternative water sources can be considered to provide cooling water needs if a facility is not
able to identify a reliable and proximate surface water source. Examples of alternative water
sources include groundwater, grey water, publicly-owned treatment facility effluent,
desalination, or potable water from a utility. Alfernative water sources can often be used to fully-
or partially-displace a portion of a facility’s cooling water demand. Due to the location of the
OCS-DC, alternative water sources are not feasible as they would require extensive piping and
conveyance from an onshore source to the platform or extensive vessel trips to resupply storage
tanks located on the platform. In the case of desalination, additional equipment would be
required at the OCS-DC, and this process would still involve raw-water withdrawals and
subsequent high-salinity discharges for the brine byproduct.

Water reuse may be integrated into the design of new generating facilities where possible to
reduce the volume of water intake. For the reasons stated above, closed-cycle cooling as the
primary cooling supply is not feasible for the OCS-DC. However, the OCS-DC design includes
water reuse alternatives where feasible, including in multiple non-cooling water systems, such as
the cooling medium, chilled water medium, and deionized water and refrigerant.

Because of the vertical distribution in the water column of both ichthyoplankton abundance
and water temperature, the intake location of the CWIS can affect potential entrainment
impacts. First, by locating the intake in the cooler bottom waters, a smaller volume of water is
required fo absorb the heat generated by the conversion of AC power to DC power without
exceeding the temperature limits of the effluent. Second, ichthyoplankton are more abundant
in surface waters, so locating the intake near the bottom of the water column draws in water
with relatively lower ichthyoplankton abundance. The CWIS will be located approximately 32.8 ft
(10 m) above the seafloor to take advantage of the temperature and abundance gradients.
The EPA has noted the verfical location of the intfake as a best technology available for
minimizing potential entrainment impacts (EPA 2023).

VED water circulation pumps work to reduce the intake flow by limiting the pump speed based
on cooling water demand. VFDs allow an operator to closely manage pump output for
maximum efficiency as it relates to minimizing water use and the correlated entrainment
impacts. For the OCS-DC, the VFDs will be continuously and remotely monitored for optimized
operation within the context of variable power output and source water temperatures. Using
VED, the CWIS of the OCS-DC has been designed to minimize the cooling water volumes
required to the greatest extent practicable. This technology is recognized by the EPA as a best
technology available for minimizing entrainment impacts and along with other design features
should be considered as such for the OCS-DC.
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2.2.3 Construction Alternatives

Sunrise Wind considered various alternatives for installation of the Onshore Transmission Cable,
the submarine cables (i.e., the SRWEC and IAC), and foundations. Construction alternatives
related to installation of these Project components are discussed in the following subsections.

2.2.3.1 Onshore Transmission Cable and Onshore Interconnection Cable
Installation Methods

Sunrise Wind considered various options for installation of the Onshore Transmission Cable and
Onshore Interconnection Cable, including use of above-ground structures and underground
duct banks. Although above-ground installation would minimize construction time and cost,
identifying and developing a transmission ROW in this area was not considered practical due fo
potential siting and permitting requirements. In addition, a buried cable reduces visual impacts
and operation and maintenance requirements. Therefore, Sunrise Wind plans to bury the
Onshore Transmission Cable and Onshore Interconnection Cable within existing ROWs,

where practicable.

2.2.3.2 Submarine Cable Installation Methods

Various options for installation of submarine cables were considered, including placement on
the seabed and burial beneath the seabed. Although placement on the seabed would minimize
installation fime and cost as well as potential sediment disturbance, Sunrise Wind plans to bury
the cable beneath the seabed. Burying the cable is a means of protecting it from potential
damage caused by various external forces (e.g., fishing equipment, anchors) and minimizing the
potential for interference with other marine uses. Burying the cable also minimizes the need for
maintenance and associated potential for seabed disturbance. The burial depths are selected
to balance the following design criteria: 1) physical conditions; 2) avoidance of physical
damage from anchors, vessels, or other equipment that might penetrate the seabed;

3) avoidance and minimization of interference with other marine uses; and 4) to allow heat to
flow away from the cable so that the temperature does not exceed the design basis of the cable.

Various installation methods for the SRWEC and IAC were also considered, including hydraulic
plow (i.e., jet-plow and conftrolled flow excavation), mechanical plow, and mechanical
dredging (i.e., mechanical cutter and frailing suction hopper dredger). Due to the variability of
surface and subsurface seabed conditions, Sunrise Wind may use a combination of cable
installation methods to install the cable at the target burial depth.

Sunrise Wind also considered multiple installation methods for the SRWEC at the landfall site,
including open tfrench and HDD methods for the SRWEC at the landfall location. Installation via
open cut french would include jet plowing (i.e., frenching via high pressure seawater) and could
be used to bury the cable in the nearshore zone up to the mean high-water line (MHWL) on the
beach. In this scenario, either an open cut trench or a short-length HDD (likely with a cofferdam
on the beach) would be used to install the cable from the MHWL to a transition vault located at
an onshore location. This method is not considered preferable based on impacts to intertidal,
beach, and dune habitats during construction, as well as impacts to the Fire Island National
Seashore. As such, only a longer-length HDD is under consideration, which will bore under the
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beach and nearshore areaq, exiting in deeper water past the MHWL. Section 3.3.3 provides
further information on the installation method.

2.2.3.3 Foundation Installation Methods

As described above in Section 2.2.2.3, monopile foundations were selected for the WTGs, and
piled jackets were selected for the OCS-DC. The monopile and piled jacket foundation types
require tubular steel piles to be driven info the seabed to a target depth of embedment.

Sunrise Wind considered two methods for installation of the monopile or pin piles for jacket
foundations: impact pile driving and vibratory piling driving. Impact pile driving requires use of a
hydraulic hammer to embed foundations into the seabed. Vibratory driven piles have a number
of vibratory drivers installed on top of the pile, which apply quick sequences of downward and
upward motions to the pile in order fo reach target depth of embedment. This method can be
used independently of, orin combination with (prior to), impact pile driving to final target depth.
Both installation methods are still under consideration; thus, these options are assessed within this
COP. Section 3.3.5 provides further information on these methods for foundation installation.

2.3 Summary of Proposed Project

Sunrise Wind identified the sites for the OnCS-DC, Landfall, and the WTG layout for the Project
based on the results of the alternative evaluations discussed above. Each of these separate
Project component alternative evaluations were considered and, as a whole, define the
Project’s PDE (Section 1.2) and meet the established purpose of the Project (Section 1.3),
which consists of the following:

e ONnCS-DC: Union Avenue Site, with Interconnection Cables connecting fo the existing
Holbrook Substation.

e Onshore Transmission Cable: LIE Service Road route, installed in underground duct banks in
existing ROW, to the extent practicable.

* SRWEC: Atlantic shore approach with landfall location at Smith Point County Park, installed
via a combination of cable installation methods, with HDD for the landfall; and

e SRWEF: Aligned Grid Layout with WTG sited in a uniform east-west/north-south grid with 1.15 mi
by 1.15-mi (1 by 1-nm; 1.85 by 1.85-km) spacing, and monopile (WTGs) and piled jacket
(OCS-DC) foundations.

Retaining these options allows for greater flexibility as the Project design advances,
as technological advances occur, and as supply chain characteristics evolve in the US offshore
wind market. Each of these are described in additional detail in Section 3.

2 ‘e Powered by
Sunrise | ower=

Wind Eversource Section 2-30



CONSTRUCTION AND OPERATIONS PLAN

Description of Proposed Activity — Project Description

3 DESCRIPTION OF PROPOSED ACTIVITY

The following section provides a description of the Project, including the location and schedule
and a description of construction, commissioning, O&M, and decommissioning.

3.1 Project Description

3.1.1 Project Location

The proposed facility locations for development of the Project have been selected based on
the environmental and engineering site characterization studies that have been completed to
date, as part of the ongoing evolution of the PDE. The use of the PDE in the COP is discussed in
Section 1.2. The location of Project facilities will be further refined based on final engineering
design as well as ongoing and continuing discussions, agency reviews, public input, and the
NEPA review process.

During construction, the Project will require support from temporary construction laydown yard(s)
and construction port(s). The operation phase of the Project will require support from onshore
O&M facilities. Additional detail regarding potential port options being considered is provided in
Sections 3.3.10 and 3.5.5.

For the purposes of this COP, the Project Area refers to the potential maximum footprint of the
facilities including the SRWF, SRWEC, and the Onshore Facilities (OnCS-DC, Onshore Transmission
Cable, and Onshore Interconnection Cable).

3.2 Project Infrastructure Overview and Schedule

3.2.1 Project Infrastructure Overview

The design of an offshore wind project requires a number of elements that are designed in
consideration of the characteristics of the environment in which they will be located and for the
purpose they serve. While much of an offshore wind project is located in the marine offshore
environment, the need to interconnect with the existing electrical grid requires that elements are
located on land. As described in Section 1.2 relative to and consistent with the PDE concepf,
Sunrise Wind is considering a range of potential Project design values and construction
techniques associated with various components of the Project. The use of a PDE is necessary to
accommodate changes in available technology and Project economics, and the outcome of
the Project environmental review, design refinements, and approval process that can be
accommodated within the Project’s final design.
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The Project will be comprised of the following offshore and onshore infrastructure:
Onshore:

e Onshore Transmission Cable, TJB and concrete and/or direct buried joint bays, and
associated components;

¢ Onshore Interconnection Cable;

o Fiber optic cable co-located with the Onshore Transmission and Onshore Intferconnection

Cables; and
e One Onshore Converter Station (OnCS-DC).
Offshore:

e Up to 94 WTGs at 102 potential positions;

e Up to 95 foundations (for WTGs and an OCS-DC);

e Upto 180 mi (290 km) of IAC;

e One Offshore Converter Station (OCS-DC); and

e One SRWEC located within an up to 104.6-mi (168.4-km)-long corridor.

An overview of the Project location, and schematic overview of the Project infrastructure are
provided in Figure 3.2.1-1 and Figure 3.2.1-2 respectively. Section 3.3 provides additional detail
on each of the Project components, including the various design and construction parameters
under consideration.
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Figure 3.2.1-2 Overview of Project Infrastructure

In addition to the proposed infrastructure, Sunrise Wind is currently investigating existing facilities
in New York, Connecticut, Massachusetts, Maryland, New Jersey, Rhode Island, and Virginia for
potential use for staging, construction, and/or for O&M purposes. At this time, no final
determination has been made concerning the specific location(s) of these activities

(see Sections 3.3.10 and 3.5.5).

The following sections provide details regarding the PDE under consideration for each of the
major Project components and associated construction processes. The final selections and
installation strategies will be reviewed by the CVA and submitted to BOEM prior to construction.
BOEM indicated in May 2018 that submittal of a separate FDR/FIR for each component of the
Project (e.g., WTGs, OCS-DC) is allowed under the regulations, provided coordination with
BOEM is undertaken to concur on approach.

3.2.2 Project Schedule

A high-level indicative construction schedule is provided in Figure 3.2.2-1. The Project will be
commissioned and operational by Q4 2025. Sunrise Wind assumes all permits will be obtained by
Q1 2024, to allow for final engineering and design, contract negotiations, procurement, and
manufacturing prior to installation. Activities to support landfall installation are anficipated o
begin in Q1 2024, and other offshore activities (including seafloor preparation activities) are
anficipated to begin in Q2 2024. Limited onshore construction activities began in Q3 2023, as
discussed in Section 3.3.1 and Section 3.3.2.

Anficipated construction durations (inclusive of commissioning) are summarized below:

e Onshore Facilities (OnCS-DC, Onshore Interconnection Cable, and Onshore Transmission
Cable): approximately 2 years;

— OnCS-DC, Onshore Transmission Cable, Onshore Interconnection Cable, Laydown
Yards: Q3 2023 - Q4 2025

- ICW HDD: Q1-Q2 2024
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— Temporary Landing Structure: Q1 2024 (installation); Q1-Q2 2024 and Q3 2024-Q2
2025, outside of Memorial Day-Labor Day (use); Q2 2025, prior to Memorial Day
(removal)

e SRWEC: approximately 8 months (including 3 months route clearance, and 5 months
installation);

- Landfall HDD: Q3-Q4 2024
— Site Preparation: Q3-Q4 2024
— Cable Lay and Burial: Q4 2024-Q2 2025 (moving from Landfall o OCS-DC)
o Offshore Foundations (WTG): approximately 4-5 months;
— Scour Protection: Q3-Q4 2024
— Monopile Pile Driving: Q3-Q4 2024 and Q2-Q3 2025, outside of January-April

e |AC: approximately 7 months (including 3 months route clearance and 4 months installafion
and termination);

— Site Preparation: Q2-Q3 2024

— Cable Lay and Burial: Q2-Q3 2025

— Termination and Energization: Q2-Q4 2025
o« WITGs: approximately 10 months;

— Installation: Q2-Q4 2025

— Commissioning: Q2-Q4 2025
e OCS-DC: approximately 12 months;

— Scour Protection: Q3-Q4 2024

— Jacket Pile Driving: Q4 2024

— Topside Installation: Q4 2024

— Commissioning, Testing, Energization: Q4 2024-Q3 2025
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Figure 3.2.2-1 Indicative Project Construction Schedule
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3.3 Project Design and Construction Activities

The following sections describe the proposed Project infrastructure and provide details on design
and construction methodologies. Section 3.3 is organized in accordance with the standard
construction sequence of an offshore wind farm as outlined in the Project Schedule

(see Figure 3.2.2-1) with construction of the onshore components beginning first.

3.3.1 Onshore Converter Station Facilities

Power from the Project will be delivered to the electric grid via an Onshore Converter Station
(ONCS-DC), to be constructed in the Town of Brookhaven, Long Island, New York. The OnCS-DC
will support the Project’s interconnection to the existing electrical grid by transforming the
Project voltage to 138 kV AC. Interconnection to the electric grid will occur at the existing
Holbrook Substation also located in the Town of Brookhaven, New York.

As discussed in Section 2, Sunrise Wind evaluated several locations for the OnCS-DC based on
parcel availability, environmental resources, land use and zoning, distance to shore, design
requirements, and construction feasibility. The Union Avenue Site was ultimately selected.
Located south of Union Avenue in the Town of Brookhaven, New York, this approximately 7-acre
(2.8-ha) area is located on two parcels to be improved jointly as a common development.

The site is bound to the north by Union Avenue; to the east by commercial development; to the
south by the LIRR and commercial development; and to the west by commercial and industrial
development.

The entire station footprint area is graveled and surrounded by a 7-ft (2.1-m)-high fence topped
with a 1-ft (0.3-m) fall, barbed wire extension for a total height of 8 ft (2.4 m). Access is provided
through a minimum of one drive-through gate and one walk-through gate. Vegetative
screening of the site will be provided as needed in consultation with the Town of Brookhaven
and landowners. Once operational, general yard lighting will be provided within the site for
assessment of equipment. In general, yard lighting will be minimal at night and subject to state
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and local requirements unless there is work in progress on site or lights are required for safety and
security purposes.

The Union Avenue Site is depicted in Figure 3.3.1-1. Equipment and structures for the OnCS-DC
will be supported on foundations expected to be of concrete and will be of a design suitable for
existing soil conditions. The maijority of the site equipment will require shallow foundations, 4 to 5 ft
(1.21to 1.5 m) in depth based on the expected equipment size. Larger structures may require
drilled shaft equipment foundations of 12 to 30 ft (4 to 9 m) in depth.

The OnCS-DC will be equipped with a Supervisory Control and Data Acquisition (SCADA)
system. The SCADA interface system provides monitoring, conftrol, and protection of the high
voltage and low voltage equipment and auxiliary components. This ensures safe monitoring and
conftrol of the windfarm in operation. The protection and control equipment, such as relays and
other electronics, will be housed within a control building or encased in secure weatherproof
cabinets.

Onshore Facilities will be designed in accordance with the National Electric Safety Code (NESC),
American National Standards Institute (ANSI)/ Institute of Electrical and Electronics Engineers
(IEEE) Standards and New York Independent System Operator (NYISO) requirements. Grading at
the OnCS-DC will ensure adequate drainage and ensure that the site is graded appropriately to
reduce impacts from water accumulation. The design will consider the potential effects of
erosion, high winds, and ice. The OnCS-DC is located in the Town of Brookhaven and is well
inland of the 100-year and 500-year floodplain and the minimum equipment elevations at the
ONnCS-DC site exceed both the present day and future worst-case Design Flood Elevation, as
recommended in American Society of Civil Engineers (ASCE) 24-14. Because the OnCS-DC is
located inland, impacts from sea level rise, storm surge, overland wave propagation, and runup
and overtopping hazard would not be expected to affect the OnCS-DC during the lifetime of the
Project.
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Figure 3.3.1-1
Union Avenue Site and
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3.3.1.1 Design

The OnCS-DC will convert DC power from the Onshore Transmission Cable to AC power at

138 kV. The DC portion of the OnCS-DC will consist of a valve hall and cooling devices,

which are unique to the converter design. The AC portion of the OnCS-DC will consist of gas or
air insulated switchgear system bay positions using 138-kV equipment.

The OnCS-DC will be equipped with up to two cable termination bays for connection of up to
two Onshore DC monopole cables and up to two Onshore AC Interconnection Cable bays to
the Holbrook Substation. Major equipment associated with the OnCS-DC is summarized in
Table 3.3.1-1. A new control enclosure af the OnCS-DC will be equipped with control systems,
as well as systems for local and remote confrol of the equipment.

Table 3.3.1-1 Onshore Converter Station Equipment

Onshore Converter Station Feature ‘ Maximum Number Required
High-Voltage Shunt Reactor (fixed) 2
High-Voltage Shunt Reactor (variable) 2
High-Voltage Harmonic Filter 2
Gas-Insulated Switchgear Bay 10
Grid Transformer (single phase) 4

The OnCS-DC will require mineral oils and sulfur hexafluoride (SFé) to support safe and efficient
operation of the facility equipment. Table 3.3.1-2 provides a summary of the maximum
anticipated volumes. The equipment listed will be mounted on concrete foundations with
concrete secondary oil containment designed in accordance with industry and local utility
standards. A Spill Prevention, Confrol, and Countermeasure (SPCC) Plan will be developed in
support of SPDES permitting. Additionally, OnCS-DC devices containing SFé will be equipped
with integral low-pressure detectors to detect SFé6 gas leakages should they occur.

Table 3.3.1-2 Summary of Maximum Potential Volumes, Oils, Fuels, Gas and Lubricants for
the Onshore Converter Station

Onshore Converter Station Oil/Fuel/Gas Type Total Oil/Fuel/Gas Volume
Equipment/System
(2) High-Voltage Shunt Reactor (fixed) Mineral Oil Dielectric Fluid 26,640 gallons (gal) (100,844 liters [L])
(2) High-Voltage Shunt Reactor (variable) | Mineral Oil Dielectric Fluid 37,000 gal (140,060 L)
(4) 345/275-kV Grid Transformers Mineral QOil Dielectric Fluid 37,693 gal (107,014 1)
Gas-Insulated Switchgear Bay Sulfur Hexafluoride (SF6) 3.500 Ibs (1588 kg)

3.3.1.2 Constfruction

Construction of the OnCS-DC includes surveys and protection of sensitive areas, clearing and
grading, foundation and equipment installation, site restoration, and commissioning, as described
in Table 3.3.1-3.
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Following approval by NYSPSC of EM&CP 1, Sunrise Wind initiated civil work for OnCS-DC in July
2023. Ground disturbance has included excavation for installation of stormwater basins/dry wells
(1 ac [0.4 hal, 20 ft [6.1 m] deep); excavation for siting of foundations for control house and
storage foundation (0.75 ac [0.3 ha], 5in [12.7 cm] deep); site grading at eastern edge (1.5 ac
[0.6 ha], 6 to 10in [15.2 o 25.4 cm]deep); and asphalt milling for removal of an existing asphalt
driveway (2 ac [0.8 ha], 2to 3in [5.1 o 7.6 cm] deep).

Following approval of EM&CP 1, Sunrise Wind initiated use of two temporary laydown yards
tosupport the staging of necessary equipment and materials for development of the OnCS-DC
and other Project construction. The two yards approved for use are the Northville and Zorn
Yards, both of which are depicted in Figure 3.2.1-1, and Sunrise Wind is only utilizing the
previously cleared and developed portions of each parcel.

¢ The Northville laydown yard is approximately 0.16 mi (0.26 km) west from the OnCS-DC
on Union Avenue. Approximately 2 ac (0.8 ha) of the parcel is used as a laydown yard.
This location is an industrial site that was previously cleared and graded to support
various activities at the existing fuel terminal. The laydown yard required minimal grading
and gravel/hardening to prepare it for use. Due to the lack of established topsoil, 4 to 6
in (10 to 15 cm) of existing grade was stripped and staged prior to the addition of
modified millings. The Northville laydown yard will primarily support construction of the
OnCS-DC.

e The Zorn laydown yard is located on a previously disturbed parcel within the Caithness
Long Island Energy Center (CLIEC) complex on Zorn Boulevard. Approximately 12.5 ac
(5.0 ha) of this 20-ac (8.1 ha) site is utilized as a laydown yard. The site was previously
cleared and graded fo support the stockpiling of materials, parking and equipment
storage during construction of the CLIEC facility. The laydown yard required minimal
grading and gravel/hardening to prepare it for use. Existing fopsoil was approximately é
in (15 cm) and was stripped and staged prior to the addition of modified millings. The
Northville laydown yard will primarily support cable installation but will also be used to
support other activifies.

. Sunrise Wind will use mechanical clearing methods for the construction of the Project and does
not intend to use any pesticides/herbicides during construction and installation. Following the
completion of the Project, locations used for temporary laydown yards will be restored to pre-
existing conditions in accordance with landowner requests and permit requirements.

Following approval of EM&CP 2 (anticipated in Q4 2023), Sunrise Wind will initiate installation of
additional foundations and equipment. Ground disturbance will include excavation of
foundations for electrical equipment (up to approximately 30 ft [? m] deep).

Table 3.3.1-3 Typical OnCS-DC Construction Sequence

Stage Activity/ Construction Details

Action

1 Surveys and Work at the OnCS-DC site will begin with the survey, staking, and protection of any
Protection of sensitive areas/services. Access to the work site will then be established, segregated from
Sensitive Areas | the public, and the required safety measures will be implemented.
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Stage Activity/ Construction Details

Action

2 Clearing and The work site will be cleared of vegetation, and temporary environmental erosion controls
Grading such as swales and erosion confrol socks will be installed in accordance with best
management practices (BMPs). These conftrols will be maintained until the site is restored
and stabilized. The work site will be graded; the disturbed areas outside of the final site
footprint will be restored.

3 Installation Installation of foundations will require excavation to support construction of stormwater
management components and installation of other equipment. Blasting is not expected;
however, if required, the appropriate blasting plans and approvals will be obtained prior to
any such activity. All the major equipment will be installed upon completion of concrete
foundations and cable duct banks. The equipment will be rigged and placed on the
concrete foundations. The transport and logistics company who acts as sub-contractor to
the equipment manufacturer is responsible for all logistical services, e.g., engineered
rigging/skidding and hauling plans, routing, permitting, clearance checking, escort, police
escort, load analysis of transport, as well as dimensional restrictions. Upon installation of the
equipment on the foundations, earthing and alignment checking will be performed, and
when required anchoring and temporary protection from weather will be applied. Upon
placing the equipment, a site acceptance test will be undertaken; all attachments will be
completed associated with each equipment. When required, the equipment will be filled
with insulating fluid and/or insulating gas.

4 Restoration Restoration of any disturbed areas and appropriate landscaping will be performed, as
necessary. Temporary environmental controls will remain (as needed) until the site is
stabilized in accordance with permit requirements.

5 Commissioning | Upon the acceptance testing of the OnCS-DC control center, the commissioning of the
OnCS-DC will commence. Prior to energization, all equipment will be tested to confirm
proper operation. Energization is a sequential process that energizes the equipment and
facilities in a logical order to coordinate with the equipment and system requirements to
meet the Project milestones.

The testing and commissioning will be performed by qualified testing personnel. The work
will be performed in accordance with the applicable industry standards. The
commissioning will be performed in strict adherence to the Independent System Operator's
protocol on receiving permits and clearances.

The maximum areas of land disturbance associated with the construction of the OnCS-DC are
provided in Table 3.3.1-4.. The anticipated construction timeframe for the OnCS-DC is provided
in the construction schedule in Section 3.2.2.

Table 3.3.1-4 Maximum Disturbance Areas for the OnCS-DC Site

Parameter Maximum Design Scenario

Area Disturbed During Construction (acres) a/ 7 acres (2.8 ha)

Operations Site Area b/ 6 acres (2.4 ha)

Lightning Mast Height 100 ft (30.5 m)

Enclosure Height 70 ft (21.3 m)

NOTES:

a/ Limit of disturbance during construction, inclusive of permanent footprint of the OnCS-DC and temporary
disturbance.

b/ Permanent footprint of the OnCS-DC facilities.
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3.3.2 Onshore Transmission Facilities

Electrical fransmission facilities for the Project will be comprised of both onshore and offshore
cable systems. Specifically, power from the SRWF will be delivered to the electric grid via distinct
transmission cable segments: the SRWEC will carry the power from the SRWF to the TJB, the
Onshore Transmission Cable will carry the power from the TJB to the new OnCS-DC location, and
the Onshore Interconnection Cable will carry the power from the new OnCS-DC location to the
existing grid at the Holbrook Substation. The SRWEC and Onshore Transmission Cable will be
spliced together at co-located TJB and link boxes located at Smith Point County Park on

Fire Island in the Town of Brookhaven, New York. The SRWEC and Onshore Transmission Cable
have different design and construction parameters; therefore, these transmission components
are described separately. The Onshore Transmission Cable is described in this section while the
SRWEC and TJB are described in Section 3.3.3.

The Onshore Transmission Cable route has been sited within existing disturbed ROW to the extent
practicable. The Onshore Transmission Cable would originate at the TJB on the eastern portion of
Smith Point County Park, as described below. The Onshore Transmission Cable would then follow
the LIE Service Road Route to the OnCS-DC at the Union Avenue Site.

The LIE Service Road Route (hereinafter the Onshore Transmission Cable route) will travel up to
17.5 mi (28.2 km) in length to the OnCS-DC as described below and depicted in Figure 3.3.2-1.
From the Landfall Work Area, the Onshore Transmission Cable runs parallel to Fire Island Beach
Road within the paved Smith Point County Park parking lot, crossing under the William Floyd
Parkway to a recreational area located to the west of William Floyd Parkway. The Onshore
Transmission Cable is routed across the ICW via the ICW HDD to a paved parking lot within the
Smith Point Marina along East Concourse Drive. From the ICW Work Area, the Onshore
Transmission Cable turns north along East Concourse and north along William Floyd Parkway to
the intersection with Surrey Circle. The Onshore Transmission Cable will be routed along

Surrey Circle and will continue north along Church Road then furn west along Mastic Boulevard,
north along Francine Place, to the intersection with Montauk Highway. It will cross Montauk
Highway to Revilo Avenue and will continue north along Revilo Avenue to the work area for the
Sunrise Highway crossing. The Onshore Transmission Cable will then cross Sunrise Highway via
trenchless methods to Revilo Avenue, continuing north to the intersection with Victory Avenue
and then continue west on Victory Avenue to Horseblock Road, crossing the Carmans River via
HDD. The Onshore Transmission Cable will confinue northwest along Horseblock Road, cross the
LIRR and Long Island Avenue via trenchless methods to North Horseblock Road and continue
northwest along North Horseblock Road. The Onshore Transmission Cable turns west along the LIE
Service Road, then turns south on Waverly Avenue to Long Island Avenue. The Onshore
Transmission Cable then turns west on Long Island Avenue to Union Avenue and reaches the
Union Avenue Site.

The Onshore Interconnection Cable will begin at a set of termination structures located at the
OnCS-DC and will be routed entirely underground along Union Avenue and existing
utility-owned or controlled property for connection to the Holbrook Substation (Figure 3.3.1-1).

The design of the Onshore Transmission Facilities will take into account geologic and local
climatic condifions. The selection of an underground design avoids overhead weather-related
disturbances such as from wind, ice, and lightning. The HDD also provides some amount of
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protection from storm surges, flooding, sea level rise, wave runup, and overland wave propagation.
Additionally, the route is almost entirely within existing roadways that are designed for adequate
drainage to handle such events, and there would be no change to grading or drainage of
those facilities as a result of the Project construction. At the landfall location at Smith Point
County Park, storm surge levels are to 13.9 ft (4.2 m), which is inclusive of both the stillwater
elevation and wave setup, an increase in water levels caused by wave breaking, along the
Atlantic-facing coast (Federal Emergency Management Agency [FEMA] 2009). Within

Bellport Bay, storm surge decreases due to the protection of offshore barrier islands.
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Figure 3.3.2-1
Onshore Transmission
Cable Route
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3.3.2.1 Onshore Interconnection Cable

The Onshore Interconnection Cable will convey AC power from the OnCS-DC to the existing
Holbrook Substation. A cross section of a typical onshore AC transmission cable is provided in
Figure 3.3.2-2 below.

CONDUCTOR
CONDUCTOR SHIELD
INSULATION
INSULATION SHIELD

BEDDING TAPE
CONCENTRIC NEUTRAL

METALIC BARRIER
JACKET

BEDDING TAPE

Figure 3.3.2-2 Typical Onshore Single-Phase Cable Cross-Section

The maximum design scenario for the AC Onshore Interconnection Cable is provided in
Table 3.3.2-1.

Table 3.3.2-1 Onshore Interconnection Cable Maximum Design Scenario

Onshore Interconnection Cable Feature Maximum Design Scenario
Number of Onshore Interconnection Cables (138-kV) 12
Number of fiber optic cables 2
Voltage Onshore Interconnection Cables 138 kV
Onshore Interconnection Cable diameter 6in (152 mm)
Fiber optic cable diameter 1in(2.5¢cm)
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3.3.2.2 Onshore Transmission Cable

The Onshore Transmission Cable will convey the energy produced by the SRWF to the OnCS-DC.
As stated in Section 3.3.2, the SRWEC will connect to the Onshore Transmission Cable within the
TJB and link boxes located within the Landfall Work Area. From this location, the two monopole
DC cables will be spliced intfo two DC Onshore Transmission Cables (each comprising a
single-phase cable) and two fiber optic cables. A cross section of a typical onshore DC
fransmission cable is provided in Figure 3.3.2-3 below.

\‘ Conductor
“ Conductor Shield
Insulation

Insulation Shield

Bedding Tape

r Concentric Neutral

Bedding Tape
Metallic Barrier

- Jacket

Figure 3.3.2-3 Typical Onshore Single-Phase Cable Cross-Section

The maximum design scenario for the Onshore Transmission Cable is provided in Table 3.3.2-2.

Table 3.3.2-2 Onshore Transmission Cable Maximum Design Scenario

Onshore Transmission Cable Feature Maximum Design Scenario

Number of Onshore Transmission Cables 2
Number of fiber optic cables 2
Voltage Onshore Transmission Cables +320 kV
Onshore Transmission Cable diameter 6in (152 mm)
Fiber opftic cable diameter 1in(2.5¢cm)
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3.3.2.3 Construction

Construction of the Onshore Transmission Cable and Onshore Interconnection Cable will involve
site preparation, french excavation, duct bank and vault installation, cable installation, cable
jointing, and final testing, and restoration with additional steps associated with HDD and other
frenchless crossing methods. The typical underground fransmission cable construction sequence
is provided in Table 3.3.2-3.

Following approval by NYSPSC of EM&CP 1 in July 2023, Sunrise Wind will initiate work on certain
sections of the Onshore Transmission Cable in Q4 2023. Ground disturbance will occur along
certain NYSDOT conftrolled ROW (4 mi [6.4 km] of the Long Island Expressway South Service Road
from Waverly Avenue to Horseblock Road) and will include installation of splice vaults and duct
banks (approximately 15 ft [4.6 m] deep for splice vaults and approximately 5 to 8 ft [1.5 to 2.4 m]
for duct banks). Target burial depth will vary based on site-specific conditions. Following
approval by NYSPSC of EM&CP 2 (anficipated in Q4 2023), Sunrise Wind will initiate work on
remaining sections of the Onshore Transmission Cable, as well as the Onshore Interconnection
Cable. Ground disturbance will include installation of splice vaults and duct banks
(approximately 15 ft [4.6 m] deep for splice vaults and approximately 5 to 8 ft [1.5 to 2.4 m] for
duct banks). Target burial depth will vary based on site-specific conditions and may be deeper
in areas of HDD or frenchless crossings, ranging from approximately 11 ft (3 m) to 60 ft (18 m).
These limits describe the vertical limits of the PAPE based on the Project design parameters.

Temporary laydown yards are required to support the staging of necessary equipment and
materials for the installation of the Onshore Transmission Cable and Onshore Interconnection
Cable. One laydown yard, Zorn, was identified to support cable installation as well as other
Project activities, and is depicted in Figure 3.2.1-1 and described in Section 3.3.2-1. Following the
completion of the Project, locations used for temporary laydown yards will be restored to
pre-existing conditions in accordance with landowner requests and permit requirements.

Table 3.3.2-3 Typical Underground Transmission Cable Construction Sequence

Activity/Action Construction Details
Surveys and Work along the Onshore Transmission Cable route will begin with the survey, staking, and
Protection of protection of any sensitive areas/services. Access to the work area will then be established and
Sensitive Areas the required safety measures will be implemented.
Site Preparation Site preparation involves the surveying and staking the proposed Onshore Transmission Cable

alignments, implementation of the specified traffic control measures required to perform the
work, and soil erosion contfrol methods to prevent runoff into the existing infrastructure and
sensitive areas. This stage of the construction will also include identification of any existing
underground utilities (DigSafe or test pits) along the proposed alignment.

Clearing and The work area for the cable route will be cleared of vegetation (where required), and temporary
Grading environmental erosion controls such as swales and erosion control socks will be installed in
accordance with BMPs. These controls will be maintained until the site is restored and stabilized.
Portions of the work area may also require grading.
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Activity/Action Construction Details
Duct Bank and Splice vaults will be spaced approximately every 1,800 to 2,200 ft (549 to 671 m) (1 per circuit)
Vault Installation along the route to facilitate the pulling and splicing of cable. These will typically be precast

concrete pieces (top and bottom) set within an excavation pit, and then backfilled. The cable
ductbank will connect the vaults along the route and consists of conduits installed within an
approved concrete or thermal equivalent material. The duct bank will be installed via open
french excavation for the majority of the Project. Once excavated, the conduits will be arranged
within the open trench per the design drawings and held in place using conduit spacers to allow
the concrete o be poured and set around the ducts. Once the concrete has been poured, it will
be allowed fo set up to a specific strength before the tfrench is backfilled. The backfill must meet
certain heat fransfer requirements and may consist of a fluidized thermal backfill (i.e., weak mix
concrete) or a compacted sand or approved gravel mixture. This operation will be repeated unfil
all conduit and concrete has been installed to the specified jointing locations (i.e., manholes,
termination structures, etc.). At the completion of the installation, all conduits will be proofed and
mandreled to verify continuity of the raceway for cable installation.

Trenchless The Project will utilize tfrenchless crossing installation to avoid sensitive environmental resources or
Installation other physical obstructions (i.e., railroads) at certain crossing locations. Most of the onshore
frenchless installation(s) will utilize the “pipe-jacking” method, which consists of excavating pits on
each side of the crossing to facilitate forcing, or jacking, a pipe under a crossing (i.e., railroad).
Alternatively, the use of an HDD may be required, which would consist of boring a pilot hole to
provide the correct alignment. Once the pilot hole has been completed, the hole will be reamed
out to the specific diameter for the ducts within which the cable will be installed to be pulled into
the borehole. The installed ducts will facilitate the installation of the power cable and fiber optic
cable.

To minimize the potential risks associated with an inadvertent drilling fluid return/release, an
Inadvertent Return Plan for the inadvertent release of drilling fluids prior to construction and will
implement appropriate BMPs.

Cable Installation Upon completion of the proofing and mandreling of the conduits cable, pulling operations can
begin. The cable will be pulled through the duct bank conduits from vault to vault, and is cut
leaving a sufficient amount of cable to perform the jointing operations. Once pulling has been
completed, and appropriate testing of the cable performed to ensure no damage has occurred
during installation (i.e., cable jacket integrity test). The cables will then be sealed to prevent
moisture ingress until jointing operations can be performed.

Cable Jointing Cabile jointing refers to the splicing and/or terminating of the cables. Splicing and terminating is
performed once all the cables for a specific section have been successfully pulled into the vault,
jointing bay, or termination structure. Once splicing and terminating is complete, the cables and
accessories will be secured to the associated racking systems with the use of cable clamps.

This mitigates lateral movements experienced by the cable during operation.

Final Restoration Once the duct bank and splice vaults have been installed, permanent restoration as required by
Activities the governing authority will be completed. For roadway installations, this will include the surface
repaving, including installment of the road subbase and base layers followed by the surface layer
(i.e., concrete or asphalt). For installations outside of roadways, such as greenbelt areas, final
restoration typically involves backfilling to the original grade elevation and hydroseeding to
prevent soil erosion.

Installation of the Onshore Transmission Cable will generally require excavation of a french within
a temporary disturbance corridor. The Onshore Transmission Cable will be installed within a
concrete or thermal equivalent duct bank buried to a depth consistent with local ufility standards.
From the OnCS-DC, the Onshore Interconnection Cable will be installed underground within a
duct bank fo the Holbrook Substation. A typical configuration of an underground onshore
fransmission circuit is shown in Figure 3.3.2-4. A typical configuration of the installation of an
underground onshore fransmission circuit within a road ROW is shown in Figure 3.3.2-5. A typical
configuration of an underground onshore interconnection circuit is shown in Figure 3.3.2-6.

2 ‘e Powered by
Sunrise | ower=

Wind Eversource Section 3-18



CONSTRUCTION AND OPERATIONS PLAN

Description of Proposed Activity — Project Design and Construction Activities

EXISTING SURFACE
GRADE \ RESTORATION

o N < -

RN AT

AN SRR
A~ : XX
>3
=¥
| — FLUIDIZED %
|  THERMAL s
; BACKFILL :
?
]
(2) 2" SCH 40 : | — WARNING
PVC CONDUITS ~_ ) J I A:EC .
6" SCH 40 PVC N ) =
METALLIC RETURN . PVC CONDUIT
CONDUIT —___
(2) 8" SCH 40 PVC
POWER CABLE i B
CONDUITS — Ny @
FLUIDIZED
THERMAL BACKFILL — ;
-
-7y (TYP)
3.0

Figure 3.3.2-4 Typical Installation Configuration of Underground Onshore Transmission Circuit

Sunrise | Poweredby

Wind

Jrsted &
Eversource

Section 3-19



CONSTRUCTION AND OPERATIONS PLAN

Description of Proposed Activity — Project Design and Construction Activities

MOTE:

1. bIVE‘~fIC\IS SHOWN ARE TYPICAL AND FROVIDED TO SHOW
REFRESENTATIVE EXAMFLE CF
UBS WILL wARY

WIOTH:
FIHAL E
MANAGEMENT

Figure 3.3.2-5 Typical Underground Onshore Transmission Circuit Installation within a

EY

REQUIRED CONSTRUCTION
JCATION, DEPENDING OM

ALIGNMENT, ROAD CONRACLRATION, TRAFFIC

PLANS AND OTHER SITE CONSTRAINTS,

Road Right-of-Way

Sunrise
Wind

Powered by
Drsted &
Eversource

: TYP. DUCTRANK WIDTH
B: EXCAVATION/SHORING/ PATCH
OVERCUT EACH SIDE

ST. TO EDGE OF ROAD/R.OW
WIOTH FOR EQUIPMENT

E1: SAFETY/WORK 'E
EZ: SAFETY/WORK SPACE
F: WICTH OF TEMPORARY PATCH
Go Tre. TOTAL REQUIRED WIDTH

=

7

1'=3 MINMUM
=17

Section 3-20



CONSTRUCTION AND OPERATIONS PLAN

Description of Proposed Activity — Project Design and Construction Activities

APPROVED
EXISTING SURFACE
GRADE —, RESTORATION
A LY -
BN W NN -
VAAVARD VAR A (NN
\ _'_.\._‘/x,\ =4 %
APPROVED BACKFILL — — WARNING =
- X TaPe =
(2) 4" SCH 40 b k=S il =
COMMUNICATION DUCTS — | o
(=]
(2) 2" SCH 40 PVC ‘ '
GROUND CONTINUITY CABLE — T T
o 5
ho) 0 =
®8 scHa0pvC | —[—
POWER CABLE DUCTS —
= 3
FLUIDIZED i o
THERMAL BACKFILL — ’
©o

NOTE
1. DUCT DIMENSIONS TO BE FINALIZED FOLLOWING CABLE DESIGN

Figure 3.3.2-6 Typical Installation Configuration of Underground Onshore Interconnection Circuit

Due to the length of Onshore Transmission Cable, sections of cable will need to be spliced
together with joints for each circuit. Splicing will occur along the entirety of the route
approximately every 1,800 to 2,200 ft (549 to 671 m). At each splice location, a splice vault/pit
will be required. Once a detailed below grade utility survey is completed, more refined
distances between splice vaults/pits can be determined based upon site specifics. In these
locations, the temporary disturbance area required will be larger than for the duct bank
installation. The splice vaults will be buried to a depth consistent with local utility standards.
The entire temporary disturbance corridor will be restored to pre-construction conditions
following installation of the Onshore Transmission Cable. The maximum design scenario for the
construction of the Onshore Transmission and Onshore Interconnection Cable is provided in
Table 3.3.2-4.
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Table 3.3.2-4 Onshore Transmission/Interconnection Cable Construction Maximum
Design Scenario

Onshore Transmission/Interconnection Cable Feature Maximum Design Scenario
Temporary Disturbance Width a/ 30 ft (9.1 m)
Trench Width 8 ft (2.4 m)
Duct Bank Target Burial Depth (to top of duct bank) b/ 3to 6 ft (0.9 mto 1.8 m)
Splice Vault Construction Disturbance Area 50 ft x40 ft (15 mx 12 m)
Splice Vault Burial Depth (from surface to bottom of the vault) Up to 15 ft (4.6 m)
NOTES:
a/ Maximum temporary disturbance width excludes disturbance area for crossing locations and splice vaults.
b/ Duct bank target burial depth will vary based on site-specific conditions and may be deeper in areas of HDD or
frenchless crossings.

Installation of the Onshore Transmission Cable will result in the crossing of multiple waterways,
major roadways, and rail roads, which will require additional femporary disturbance areas to
support the setup of equipment necessary to perform each crossing. The maximum design
scenario, identifying the associated crossing method, overall crossing distance, approximate
area of temporary and/or permanent impact, along with a description of the workspace
locations that will be impacted to facilitate the various major crossings are provided in

Table 3.3.2-5.

Table 3.3.2-5 Onshore Transmission Cable and Onshore Interconnection Cable Crossing
Locations Maximum Design Scenario

Crossing Name Crossing Approximate Approximate Description of Location and
Method Crossing Area of Potential Impacts

Length and Temporary
Depth Disturbance

Onshore Transmission Cable—LIE Service Road Route

Infracoastal Horizontal 2,222 ft (667 m)| 440,138 sq ft Parking lot at Smith Point Marina located off
Waterway (ICW) Directional Drill (4,890 m2) East Concourse/Duneview Drive on the
56 ft (17.m) north side of Narrow Bay

Recreational area at Smith Point County Park,
west of William Floyd Parkway on the south side
of Narrow Bay

LIRR Crossing at Pipe Jacking | 82 ft (25 m) 5,300 sq ft Green space to the north of LIRR along paper
Church Road (493 m?2) road

11 (3
(3m) Green space to the south of LIRR along paper
road

Sunrise Highway Micro Tunnel | 584 ft (178 m) | 15,764 sq ft Paved roadway and greenspace along the
(State Route [SR] 27) 29§ (9 (1,464 m2) perimeter of Revilo Avenue to the north and
at Revilo Avenue (9m) south side of Sunrise Highway
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Crossing Name Crossing  Approximate Approximate Description of Location and
Method Crossing Area of Potential Impacts

Lengthand Temporary
Depth Disturbance

Carmans River Horizontal 2,177 ft (664 m) | 87,344 sq ft Green space to the north of Victory Avenue
Crossing Directional Drill (8,114 m2) within Southaven County Park fo the west of
60 ft (18 m) Carmans River

Southern edge of ROW and paved shoulder of
Victory Avenue to the east of Carmans River

Southern edge of ROW and paved shoulder of
Victory Avenue to the west of Carmans River

Crossing of LIRR Pipe Jacking | 129 ft (39 m) 12,201 sq ft Paved roadway and green space to the north
and Long Island (1,134 m2) and south of LIRR
Avenue 13 ft (4 m)

Onshore Interconnection Cable Route

LIE (I-495) Trenchless | Pipe Jacking | 425 ft (122 m) | 3,006 sq ft Green space on North Service Road, LIPA

Crossing - LIPA 428 ft (130 m) (279 m?2) overhead transmission ROW

ROW Green Space fo the south of South Service
241t (7 m) Road, LIPA overhead transmission ROW

3.3.3 Sunrise Wind Export Cable

The SRWEC will be spliced together with the Onshore Transmission Cable at the co-located TJB
and link boxes located at the landfall location at Smith Point County Park, in the Town of
Brookhaven, New York. The SRWEC will fraverse both federal and New York state waters

(see Figure 1.1-1). In addition, a segment of the SRWEC (up to 1,152 ft [351 m]) will be located
onshore (i.e., above the MHWL) and underground, up to the TJB.

Sunrise Wind has completed geophysical and geotechnical surveys (G&G) to inform the siting
and design of the SRWEC. A detailed overview of the surveys that have occurred along the
SRWEC and the results of the investigations are provided in Appendix G1 — Marine Site
Investigation Report (MSIR), under confidential cover. Sunrise Wind has identified certain
geologic features, including areas of boulders and mobile sediment, and anthropogenic
hazards and sub-surface geological hazards along the SRWEC route, which are discussed in
more detail in Appendix G1 and will be taken into account during the engineering process.

From August 2019 through November 2019, a geophysical reconnaissance survey for the
SRWEC corridor (Sunrise Wind GP1A/1B Export Cable Corridor Recon [2019]) was conducted. The
survey covered the SRWEC from the SRWF to the landfall at Smith Point County Park in the

Town of Brookhaven, New York. The objectives of the survey were to obtain accurate
bathymetry, map the seabed morphology and classify the seabed sediments, construct a
shallow seismic stratigraphic and structural model, identify ferromagnetic objects and
archeological features, and provide information on potential geo-hazards related to cable
installation. Additional geophysical surveys were conducted along the SRWEC from March 2020
through August 2020 as a continuation of the Sunrise Wind GP1A/1B ECC Recon (2019) survey to
characterize the seabed and subsurface geologic conditions in detail to support the engineering
and design plan for the SRWEC. The results of these surveys are provided in the MSIR.
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Geotechnical surveys of the SRWEC were conducted from May 2020 through January 2021.
The purpose of the surveys was to acquire geotechnical data along the SRWEC to support the
engineering and design plan for the export cables and HDD. The results of the survey are
included in the MSIR.

3.3.3.1 TJB and Link Box Design

The TJB is comprised of a pit that is dug in the soil and lined with concrete. The purpose of the TJB
is to provide a clean, dry environment for the jointing of the SRWEC and Onshore Transmission
Cable as well as protecting the joint once the jointing is completed and allowing for inspections
if necessary. In the TJB, each SRWEC cable will be spliced into one single-phase conductor
onshore cable. The sheaths from the SRWEC and the Onshore Transmission Cable will be
terminated into the link box via the cable joints. The fiber optic cable from the SRWEC and
Onshore Transmission Cable will be joined inside the fiber optic joint box. There will be one TJB,
two link boxes, and two fiber optic cable joint boxes.

A conceptual schematic of the TJB is provided in Figure 3.3.3-1. The TJB will be up fo 82 ft x 16 ft x
16 ft (25 m x 5 m x 5 m). The Project-specific TJB is in the preliminary design stages and will be
finalized with detailed design in the Project EM&CP. Should a fiber optic cable joint box and link
box be required, an additional concrete pit approximately 6.6 ff x 6.6 ft x 6.6 ft (2mx2 mx 2 m)
would be needed for each. The TJB, link boxes, and fiber optic cable joint boxes will be located
entirely within the Landfall Work Area. Access to the fiber optic handhole and link box handhole
near the TJB during the operational phase will be via manhole covers. Access to the splices in a
TJB would require excavation from grade to expose the splices.

A precast splice vault may also be used as an alternative to a TJB. The precast splice vault
would consist of dimensions similar o the TJB; however, the splices would be housed in a precast
enclosure on all sides, with manhole risers and covers for access from grade. Access to the link
box would be provided via the splice vault and access to the fiber optic cable joint box would
be via manhole cover to a separate chamber outside of the splice vault. The amount of ground
disturbance would be similar between the two options.
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Figure 3.3.3-1 Example TJB and Link Boxes
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The design of the TJB, fiber optic cable joint boxes, and link boxes will take into account site
conditions, including geology and potential for flooding. The conduits for the TJB, fiber optic
cable joint boxes, and link boxes are sealed to prevent the ingress of water. As sea level rises,
the frequency of flooding from high tides and storm surges will also increase. The location of the
TJB at Smith Point County Park is located on the landward side of the Limit of Moderate Wave
Action line as depicted on the effective FEMA Flood Insurance Rafte Maps (see Section 4.4.1 and
Figure 6 of Appendix L — Onshore Ecological Assessment and Field Survey Report). As such, the
Base Flood Elevation for the site is located in an area where the controlling wave heights are less
than 1.5 ft (0.5 m). According to the Flood Insurance Study, the “stfillwater” elevation at these
locations would be 9.3 ft (2.8 m) North American Vertical Datum of 1988 (NAVD88) for the
100-year storm and 11.3 ft (3.4 m) NAVD88 for the 500-year storm (FEMA 2009). Adding the worst
case 1.7 ft (0.5 m) of sea level rise provides a future design flood elevation (DFE) of 13.0 f (3.9 m)
NAVDS8.

The following subsections further describe the design and construction of the SRWEC. From a
construction perspective, installation techniques will vary by segment of the SRWEC.
Therefore, there are separate subsections describing construction of the SRWEC at the landfall
location and more generally in the offshore environment.

3.3.3.2  SRWEC Design

The SRWEC will be comprised of one distinct cable bundle and will fransfer the electricity from
the OCS-DC to the TJB located within the Landfall Work Area at Smith Point County Park. The
SRWEC will be joined with the Onshore Transmission Cable at the TJB.

The SRWEC wiill consist of one cable bundle comprised of two cables traversing through both
federal and NYS waters. Each subsea cable is connected to one pole of the OCS-DC and
cables are bundled together during installation. Each cable within the single bundle will consist
of one copper or aluminum conductor core surrounded by layers of cross-linked polyethylene
insulation and various protective armoring and sheathing to protect the cable from external
damage and keep it watertight. A fiber optic cable will be bundled together with the two main
conductors. Continuous monitoring of the SRWEC is provided by the fiber optic cable,

as discussed below, which assists in cable fault detection, control and monitoring, and
communication. A cross-section of a fypical DC subsea cable is provided in Figure 3.3.3-2.

The survey corridor width varies between approximately 1,312 ft and 2,625 ft (400 and 800 m)
depending on water depth.
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__—— TAPE OR STRING WRAFPING
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Figure 3.3.3-2 Typical DC Subsea Cable Cross-Section
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The maximum design scenario for the SRWEC is provided in Table 3.3.3-1.

Table 3.3.3-1 SRWEC Maximum Design Scenario

Offshore Export Cable Feature Maximum Design Scenario

Number of Cables 2 cables bundled together with a fiber optic cable
Voltage per Circuit +320 DC

Cable Diameter 7.81in (200 mm) individual / 15.6 in (400 mm) bundled
Target Burial Depth a/ 410 6ft(1.21t0 1.8 m)

Number of Joints Per Cable up to4

Approximate Total Corridor Length 104.6 mi (168.4 km)

Federal 99.4 mi (160 km)

New York 5.2 mi (8.4 km)

Survey Corridor Width b/ 1,312 to0 2,625 ft (400 to 800 m)

Max Water Depth
Federal c/ 223 ft (68 m)
New York c/ 95 ft (29 m)

Requested Project Easement for Operational ROW d/

Federal up to 1,902 ft (580 m)
New York 30 ft (9 m)
NOTES:

a/ Burial of the SRWEC will typically target a depth of 4 to 6 ft (1.2 o 1.8 m), and will be installed a minimum of 6 ft (1.8
m) below seabed in NYS waters. The target burial depth for the SRWEC will be determined based on an assessment of
seabed conditions, seabed mobility, the risk of interaction with external hazards such as fishing gear and vessel
anchors, and a site-specific Cable Burial Risk Assessment.

b/ Survey corridor width varies based on water depth.

c/ Maximum water depth is based on site-specific geophysical surveys, and reflects the mean lower low water (MLLW)
along the SRWEC.

d/ The Project Easement for Operational ROW in federal waters is variable and is dependent upon the water depths at
any given location. The width is based on the larger of 4.5 times the water depth, or 328 ft (100 m). A Project Easement
for Operational ROW wiill also be requested from NPS.

3.3.3.3 Landfall Construction

The SRWEC-NYS will enter NYS territorial waters at a point 3 nm (5.6 km) offshore and will be
located up to 5.2 mi (8.4 km) in NYS territorial waters and 1,152 ft (351 m) located onshore. The
SRWEC-NYS includes 4.8 mi (7.7 km) until a point approximately 2,225 ft (678 m) offshore from the
MHWL where it will connect utilizing HDD methodology. Two segments of the SRWEC-NYS will be
installed via the Landfall HDD, including a segment that will be installed offshore (approximately
2,225 ft [678 m] seaward from the MHWL) and a segment that will be installed onshore
(approximately 1,054 ft [321 m] landward from the MHWL). In addition, approximately 98 ft

(30 m) will be installed underground from the Landfall HDD entry point to the TJB in Smith Point
County Park.
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The HDD installation would have a minimal impact on coastal resources at Smith Point. One HDD
will be installed to support the landfall of the SRWEC. Up to three ducts will be installed, two for
the tfransmission cables, and one for the fiber optic cable. The HDD methodology will require
temporary use of a Landfall Work Area located onshore, within which the TJB will be installed,
and HDD construction activities will occur, including cable pull in activities (Figure 3.3.3-3). The
Landfall Work Area is not inclusive of the area required for HDD conduit stringing activities nor
the area required for a temporary landing structure fo support barging equipment and materials
to Smith Point County Park required for the Landfall HDD and ICW HDD (3.3.10.2). One
approach, Landfall HDD A, has been selected for the HDD path for the SRWEC to reach the
Landfall Work Area (Figure 3.3.3-3). This HDD path does not require offshore crossing of the
existing telecommunications cable. The existing telecommunications cable will be crossed
onshore with the HDD itself.

The HDD installation involves drilling a horizontal bore underneath the seafloor surface and the
intertidal area using a drilling rig located onshore within the Landfall Work Area and/or offshore
on an HDD support barge. The process uses drilling heads and reaming tools of various sizes
controlled from the rig to create a passage that is wide enough to accommodate the cable
duct. Drilling fluid, comprised of bentonite, driling additives, and water is pumped to the drilling
head during the drilling process to stabilize the hole preventing collapse, and to return the
cuttings to the rig site where the cuttings will be separated from the drilling fluids and the fluid
recycled for re-use. Sunrise Wind may use a casing pipe, or similar containment structure, if the
geology and site is suitable, to support drilling operations. The casing pipe or similar containment
structure will contain and collect drilling fluid within the casing to minimize dispersal into the
marine environment. The casing pipe solution will likely require a steel casing and supporting
sheet piles to be installed temporarily at the HDD exit pit location during HDD installation and
provide a closed system for the drilling fluids. Additional details will be provided in the Project
EM&CP, if Sunrise Wind implements this method. A temporary sheet pile anchor wall may be
installed onshore in front of the HDD rig to anchor the rig into position and provide stability while
conducting drilling activities. Due to the forces exerted during the HDD installation process,
particularly while the HDD rig is used to pull the duct through the borehole, additional stability
provided by the sheet piles are required for the onshore rig and/or offshore rig. Additional details
will be provided in the Project EM&CP, if Sunrise Wind implements this method.

In addition to the anchor wall, the workspace may also require the installation of other
temporary sheet piles to aid in anchoring of the rig and/or to provide soil stabilization of the
excavated area. The location of the Landfall/ICW Work Area is depicted in Figure 3.3.3-3 and a
simplified HDD installation schematic is provided in Figure 3.3.3-4.

2 ‘e Powered by
Sunrise | ower=

Wind Eversource Section 3-28



Figure 3.3.3-3
Landfall/ICW Study Area
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HDD Entry

Spread

Indicative HDD Profile Exit Pit Offshore HDD
-support barge

Maximum length 3300ft / 1000m

Figure 3.3.3-4 Simplified Landfall HDD Schematic

Once the bore has been sufficiently enlarged and cleansed, the duct is connected to the drill
string either on the barge or with the assistance of divers and the marine support spread and
pulled into the prepared hole by the onshore HDD rig from offshore towards the drilling rig
located at the Landfall Work Area. The duct will be assembled offsite or it will be assembled on
Burma Road within Smith Point County Park and maneuvered into the water using rollers, as
appropriate, and floated to the site by fugs for installation (see Figure 3.3.3-3 and Appendix F —
Conceptual Design Drawings, provided under confidential cover). When the duct sections are
assembled, this action would require welding and short-term placement (i.e., 2-3 weeks per
duct) of assembled HDD conduit sections. Approximately 3,500 ft (1,067 m) of duct sections will
be laid out at the assembly site. HDD conduit stringing is antficipated to occur between
November and March.

Up to three ducts will be installed in the drilled hole, two for the transmission cables and one for
the fiber optic cable, pending engineering design. The offshore duct end may be installed with
a welded flange or will be laid horizontally and secured using a suitable form of ballast such as
concrete mattress and/or rock bags awaiting the subsequent installation of the export cable.
When the export cable installation begins, a pull winch attached to either a piled anchor or a
gravity anchor (e.g., a large bulldozer) will then be used to pull the cable through the conduit.
Sunrise Wind will drill one HDD to support the landfall of the SRWEC-NYS. Following installation,
the HDD exit pit, if used, would be predominantly backfilled.

To support HDD installation, an HDD exit pit may be excavated offshore within the surveyed
corridor and outside of the Fire Island National Seashore boundary. One HDD exit pit may be
excavated where the drill will reach the seafloor surface and to support subsequent burial of the
HDD duct beneath the seabed. Sunrise Wind will minimize the sediment removed from the
offshore HDD exit to the maximum extent practicable. Upon completion of the excavation of
the offshore exit pit, it is anticipated that a tfemporary french box will be installed to prevent
natural backfill of the excavated exit pit. Once driling has been completed, the trench box will
be removed for subsequent cable pull-in and final backfill of the excavation. The exit pit will then
naturally backfill to pre-existing elevations utilizing the horizontally displaced material excavated
from the pit. To accommodate future drilling activities and the HDD pipe string pull-in work, divers
will use diver jetting and airlift tools to excavate the exit pit. The discharged end will be placed
approximately 10 to 20 ft (3 fo 6 m) away from the excavation, and materials from the pit will be
selectively relocated away from the pit. As the material is placed on the sea floor the divers will
move the discharge end to minimize build-up in one location. The divers will be deployed and
recovered to the lift boat deck by a launch and recovery system. Prior to the onshore cable pull-
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in, the area around the installed HDD conduit may need to be cleared of sediment to make the
HDD conduit ready for the cable pull in and to access the winch wire that will be used to pull the
cable onto the landfall. The clearing will be performed by jetting or airlift tool or a similar tool. The
depth and actual length of the HDD will depend on the soil conditions and final cable
specifications. The cable is anticipated to be installed at a depth of approximately 60 ft (18 m)
at the 0’ datum for the Fire Island to Montauk Point. A barge and/or jack-up vessel may be used
at this location to assist the drilling process, excavate the exit pit, and handle the duct for pull in.

To minimize the potential risks associated with an inadvertent drilling fluid return/release,
Sunrise Wind has developed an Inadvertent Return Plan as part of the Project EM&CP for the
inadvertent release of drilling fluids. The maximum design scenario for the Landfall HDD is
provided in Table 3.3.3-2.

Table 3.3.3-2 Landfall HDD Maximum Design Scenario

HDD Feature Maximum Design Scenario

Number of HDDs a/ 1

Number of HDD Cable Ducts 3

Diameter of Ducts 3.0 ft (0.9 m)

Maximum Length of Ducts 0.9 mi (1.5 km)

HDD Target Burial Depth b/ 510 75ft (1.5t0 25 m)

HDD Exit Pit dimensions (Length x Width x Depth) 164 ftx 49 ftx 16 ft (SO0M x 15mx 5m)

Onshore HDD Temporary Anchor Wall Dimensions 33 ft (10 m) wide, driven to a depth of 26 ft (8 m)
NOTES:

a/ Assumes one HDD at the cable landfall location.

b/ The depth of driling will be defined during the engineering process.

Once the Landfall HDD is installed and cable pull in has occurred, the SRWEC will be installed via
excavation of a tfrench from the Landfall HDD onshore entry point to the TJB where the jointing of
the SRWEC and Onshore Transmission Cable will occur. The frenching will be completed via
open cut and possibly extending the ducts installed for the Landfall HDD to the TJB.

The frenching between the Landfall HDD onshore entry point and the TJB would occur within the
Landfall Work Area. The maximum disturbance areas for construction and operation of the
SRWEC Landfall are provided in Table 3.3.3-3.
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Table 3.3.3-3 Maximum Disturbance Areas for SRWEC Landfall

Parameter Maximum Area of Disturbance

Onshore

Landfall Work Area a/ b/ 6.5ac (2.6 ha)

TJB Area (per TJB) c/ 0.03 ac (0.0125 ha)
Offshore

Area of Seafloor Disturbance for HDD Exit Pit d/ 61.8 ac (25 ha)
NOTES:

a/ Post construction, all work areas would be graded and/or backfilled and returned to pre-construction conditions.

b/ The Landfall Work Area defines the area within which the indicative workspace and ancillary equipment will be
sited. The anticipated area used will be a minimum of 328 ft x 328 ft (100 m x 100 m) within the Landfall Work Area. The
work area is inclusive of all Landfall HDD installation activities, including onshore trenching between end of HDD ducts
and TJB is included, as well as construction of TJB and link boxes. Trenching of Onshore Transmission Cable from TJB fo
ICW Work Area and HDD conduit stringing activities are not included in this area. Area assumes 328 ft x 328 ft (100 m x
100 m).

c/ 82 ftx 16 ft (25 m x 5 m), not including link boxes or fiber optic cable boxes.

d/ HDD exit pit will be approximately 164 ft x 49 ft x 16 ft (50 m x 15 m x 5 m) in dimension. Area of Disturbance is
inclusive of the HDD exit pit and perimeter bund, anchoring area (approximately 1,640 ft x 1,640 ft [500 m x 500 m]).

3.3.34 Offshore Construction

Offshore, the SRWEC wiill be installed within a survey corridor ranging in width from 1,312 to

2,625 ft (400 to 800 m), depending on water depth. The total width of the disturbance corridor
for installation of the SRWEC will be up to 98 ft (30 m), inclusive of any required sand wave
leveling and boulder clearance. Dynamic Positioning (DP) vessels will generally be used for
cable burial activities. If anchoring (or a pull ahead anchor) is necessary during cable
installation, it will occur within the survey corridor (see Section 3.3.10 for additional information on
vessel anchoring).

Burial of the SRWEC will typically target a depth of 4 to 6 ft (1.2 to 1.8 m) in federal waters, with
reasonable efforts to maximize burial depth within this range, depending on site-specific
conditions, operating parameters of the installation equipment, and to protect against location-
specific hazards, and will install SRWEC-NYS at a minimum depth of 6 ft (1.8 m) below the seabed
in NYS waters. The target burial depth for the SRWEC will be determined based on an assessment
of seafloor conditions, seafloor mobility, the risk of interaction with external hazards such as
fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment. The Cable Burial
Risk Assessment will be prepared for the FDR to be reviewed by the CVA and submitted to BOEM
prior to construction. The Cable Burial Feasibility Assessment, which provides an assessment of
cable burial based on review of site-specific survey data, is provided with the MSIR as Appendix
G4 - Cable Burial Feasibility Assessment, under confidential cover. Where burial cannot occur,
sufficient burial depth cannot be achieved, or protection is required due to cables crossing other
existing cables, addifional cable protection methods may be used (cable protection is discussed
further below). The location of the SRWEC and associated cable protection will be provided to
NOAA's Office of Coast Survey after installation is completed so that they may be marked on
nautical charts. Burial depths at specific locations will be formalized in the FDR/FIR.

2 ‘e Powered by
Sunrise | ower=

Wind Eversource Section 3-32



CONSTRUCTION AND OPERATIONS PLAN

Description of Proposed Activity — Project Design and Construction Activities

Installation of the SRWEC consists of a sequence of events, including pre-lay cable surveys,
seafloor preparation, offshore cable installation, beginning with cable pull in to the landfall,

joint construction, cable installation surveys, cable protection, and connection to the OCS-DC,
as summarized in Table 3.3.3-4. The construction schedule for the SRWEC is provided in

Section 3.2. In addition to the summary provided in Table 3.3.3-4, the following subsections
describe seafloor preparation, cable installation methodologies, and cable protection strategies

further.

Table 3.3.3-4 Typical Offshore Export Cable Installation Sequence

Activity/Action Construction Summary

Pre-lay Cable Surveys

Prior to installation, geophysical surveys will be performed to check for debris and
obstructions that may affect cable installation.

Seafloor Preparation

Seafloor preparation will include required sand wave leveling, boulder clearance, and
removal of any out of service cables. Boulder clearance trials may be performed prior to
wide-scale seafloor preparation activities to evaluate efficacy of boulder clearing
fechniques.

Pre-Lay Grapnel Runs
(PLGR)

PLGR runs will be undertaken to remove any seafloor debris along the export cable route.
A specialized vessel will tow a grapnel rig along the centerline of each cable to recover any
debris to the deck for appropriate licensed disposal ashore.

Cable Installation

Following cable pull in at the landfall through the Landfall HDD cable pipe, the HDD duct
may be filled with thermal grout. From the landfall location towards the SRWF, the offshore
cable laying vessel will move along the pre-determined route within the established corridor.
Cable lay and burial trials may be performed outside the 98-ft (30-m)-wide disturbance
corridor but within the survey area, prior to main cable installation activities to test
equipment. The cable bundle will be laid on the seafloor and then trenched post-lay.
Alternatively, a trench may be pre-cut prior to cable installation.

Joint Construction

Installation of the SRWEC will require offshore subsea joints due to the length of the SRWEC.
The joints will be located in federal waters within the 98-ft (30-m)-wide disturbance corridor.
The subsea joint will be protected by marinized housing approximately four times the cross-
sectional diameter of the cable. The joint housing will be protected using similar methods to
those described below for cable protection. In case of repair due to damage additional
joints may be required during construction.

Cable Installation
Surveys

Cable installation surveys will be required, including pre- and post-installation surveys, to
determine the cable lay-down position and the cable burial depth. Depending on the
instruments selected, type of survey, length of cable, etc., the survey will be completed by
vessel mounted equipment.

Cable Protection

Cable protection in the form of rock placement, rock/grout bags and/or mattresses may be
installed in areas where the target burial depths have not been achieved depending on
factors such as the as-built burial depths, cable burial risk and suitability to perform remedial
works. Cable protection will be installed from an anchored or DP support vessel that will
place the protection material over the designated area(s).

Connection to
OCS-DC

At the OCS-DC, the export cables will be pulled through pre-installed j-tubes and secured.
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MEC/UXO Risk Mitigation

While during Project construction, the likelihood of munitions and explosives of concern /
unexploded ordnance (MEC/UXQO) encounter is very low, prior to seafloor preparation, cable
routing, and micrositing of all assets, the Project will implement a munitions and explosives of
concern / unexploded ordnance (MEC/UXO) Risk Assessment with Risk Mitigation Strategy
(RARMS) designed to evaluate and reduce risk in accordance with the As Low As Reasonably
Practicable (ALARP) risk mitigation principle. The RARMS consists of a phased process beginning
with a Desktop Study and Risk Assessment that identifies potential sources of MEC/UXO hazard
based on charted MEC/UXO locations and historical activities, assesses the baseline
(pre-mitigation) risk that MEC/UXO pose to the Project, and recommends a strategy to mitigate
that risk to ALARP. Appendix G2 - MEC/UXO Risk Assessment with Risk Mitigation Strategy
presents this study and strategies, and is provided under confidential cover.

Avoidance is the preferred approach for MEC/UXO mitigation; however, it is anficipated that
there may be instances where confirmed MEC/UXO avoidance is not possible due to layout
restrictions, presence of archaeological resources, or other factors that preclude micro siting.
In such situations, confirmed MEC/UXO may be removed through in-situ disposal or physical
relocation. Selection of a removal method will depend on the location, size, and condition of
the confirmed MEC/UXO, and will be made in consultation with a MEC/UXO specialist and in
coordination with the appropriate agencies.

In-situ disposal of MEC/UXO will be done with low order (deflagration) or high order (detonation)
methods or by cutting the MEC/UXO up to extract the explosive components. The MEC/UXO
might also be relocated through a “Lift and Shift” operation, the relocation will be to another
suitable location on the seabed within the APE or previous designated disposal areas for either
wet storage or disposal through low noise methods as described for in situ disposal. For all
MEC/UXO clearance methods, safety measures such as the use of guard vessels, enforcement
of safety zones, and others will be identified in consultation with a MEC/UXO specialist and the
appropriate agencies and implemented as appropriate.

As part of the 2022 geophysical surveys, inspections for potential MEC/UXO occurred for the
SRWF. MEC/UXO surveys did not occur for the SRWEC since any potential MEC/UXO could be
avoided through micrositing of the cable. One confirmed MEC (cMEC) was identified in the
SRWF during geophysical surveys; however, it was determined that the cMEC can be avoided.
Addifional details can be found in the MEC/UXO Investigation Survey Report (Supporting
Documentation to ALARP Phase 4/5), which was provided to BOEM in April 2022, and the
MEC/UXO Identification Survey Report (Supporting Documentation to ALARP Phase 6/7), which
was provided to BOEM in July 2023.

To account for unanticipated emergent finds of MEC/UXO, Sunrise Wind. plans for up to three
MEC/UXO requiring detonation in place. In the event that detonation is determined to be the
preferred and safest method of disposal, all activities will occur within the Project Area and
during daylight hours. It is expected that impacts from detonation would occur within the
current limits of the Project, but are dependent on the soil conditions, water depth, burial depth,
and type of MEC/UXO found. Sunrise Wind will implement environmental protection measures as
necessary to reduce potential impacts from detonation; however, it is expected that
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underwater noise from detonation could result in impacts to marine resources. Modelled noise
from detonation is presented in Appendix 14).

Due to the substantial pre-construction surveys that have been undertaken to locate and
remedy confirmed MEC/UXO (either by avoidance or removal as discussed above), during
Project construction, the likelihood of MEC/UXO encounter is very low. Sunrise Wind will work with
BOEM to identify appropriate response actions, which may include developing an emergency
response plan, conducting MEC/UXO-specific safety briefings, retaining an on-call MEC/UXO
consultant, or other measures (See Appendix G2 for additional detail). Sunrise Wind will provide
BOEM with ALARP sign-off certificates for all inspected locations prior to constfruction.

Boulder Removal

Boulder removal may be required in targeted locations to clear boulders along the SRWEC prior
to installation. Removal is based on pre-surveys to identify location, size, and density of boulders.
Where required, Sunrise Wind has assumed the route would be cleared of boulders up to 98 ft
(30 m) in width along the final SRWEC centerline. Boulder removal would occur prior to
installation and would be completed by a support vessel based on pre-construction surveys.

Boulder Grab: Boulder removal will occur via a boulder grab. Boulder grabs are most likely
deployed from a DP offshore support vessel and are completed prior to cable installation works.
Removal is based on pre-construction surveys to identify both location and size of boulders. This
method is typically used to remove large boulders and is most suited to low density boulder
areas. The maximum boulder size for boulder grab operations is a diameter of 2 m (6.5 ft). A
drawing of a typical boulder grab configuration is provided in Figure 3.3.3-5.

Boulder clearance frials may also be performed during which several boulders of different sizes
may be moved to ensure efficiency of the boulder grab tool. Boulder frials would likely take
place in the northern/northwestern portion of the SRWF, as that is the area with the largest sizes
and highest densities of boulders to be relocated, although the exact location may depend on
the wider construction schedule, including the sequence of foundation installation and thus the
sequence of boulder clearance. Boulder trials may also take place along the export cable
route, particularly along the nearshore location. This can occur before, during, or after wide-
scale seabed preparation, but would occur prior to wide-scale boulder clearance.
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Figure 3.3.3-5 Typical Boulder Grab Configuration

The typical boulder grab methodology includes the following steps:
1. A grabislowered to the seafloor over the target boulder.

2. Once grabbed, the boulder is either relocated away from the lay corridor or recovered to
deck.

Sand Wave Leveling

Sand wave leveling (inclusive of leveling of sand accumulation areas) may also be required
during seafloor preparation activities prior to installation of the SRWEC. Based on geophysical
data, sand waves have not been identified along the SRWEC-OCS, however, some sand
accumulation areas have been identified. Sunrise Wind has assumed a maximum of 10 percent
of the SRWEC-OCS will require sand wave leveling before the cable can be installed. Sand
accumulation areas have been identified along the SRWEC-NYS. Sunrise Wind had previously
assumed a maximum of 40 percent of the SRWEC-NYS would require sand wave leveling before
the cable can be installed (see Appendix G1 for additional information). This was a conservative
estimate that assumed all seafloor features along the route are mobile; however, with the
advancement of the additional sediment mobility studies, Sunrise Wind will no longer require
sand wave leveling along the SRWEC-NYS. Where required, Sunrise Wind has assumed the 98-ft
(30-m) construction corridor would be cleared of sand waves. Sand wave removal is typically
completed for the following reasons:

 Many of the cable installation tools proposed require a relatively flat seafloor surface so that
the operational criteria (pitch and roll) of the tools is not exceeded. The seafloor slope angles
may be leveled to ensure burial tool maneuverability. The maximum acceptable slope angle
will depend on the burial tool selected; and

« Export cables must be buried beneath the stable seafloor elevation to avoid cable exposure
during the lifetime of the Project. A portion of the dynamic seafloor layer may be removed if
the stable seafloor elevation if out of the burial tool's reach.
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Based on areview of the geophysical and geotechnical data, potential cable installation fools,
and cable burial requirements, Sunrise Wind has preliminary identified four distinct segments of
the SRWEC-OCS (KP8.8 to KP19.8, KP33.3 to KP36.5, KP48.4 to KP49.9, and KP66.6 to KP70.7) that
total a length of 12.3 mi(19.8 km) where sand wave leveling may be required. The sand wave
clearance areas identified in the above segments total approximately 28.8 ac (11.7 ha) (2.4
percent of the SRWEC-OCS disturbance area). Along the SRWEC-OCS in these areas, sand wave
leveling is anficipated to require the leveling of approximately 11,344 m3 (14,837 cy) of sediment.

Sand wave clearance areas are identified and calculated based on a cable installation tool
capability of 7.1 ft (2.2 m) and a burial requirement of 4.9 ft (1.5 m). On this basis, where bedform
thickness exceeds 2.3 ft (0.7 m), sand wave clearance is assumed to be required (Tool capability
of 7.2 ft (2.2 m) considers the dimensions of the bundled HVDC cable). Further engineering is
ongoing which will better define the burial depths required to ensure that the cable is installed
safely, minimizing the risk of anchor strikes or de-burial through windfarm operation, and as such,
the above numbers should not be considered final and sand wave clearance remains in PDE for
the SRWEC-OCS and IAC. Additionally, further route engineering by the installation contfractor
will aim fo minimize the requirement to complete sand wave levelling by laying the cable in
areas of lower bedform where their tool will achieve the required burial depth relative to stable
seabed.

Available methodologies for sand wave leveling include dredging and controlled flow
excavation (CFE), which can be used as stand-alone or in combination. CFE methodology is
described below in the offshore cable installation methodology section. The dredging technique
is used to recover and relocate material from one location to another by means of suction
hopper dredger, as described below. Sunrise Wind does not anticipate the use of suction
hopper dredger at this fime. Upon further engineering done by the installation contractor, if sand
wave clearance is necessary, a CFE would be used.

Suction Hopper Dredger: This system consists of one or more suction downpipes equipped with a
seafloor drag head. The drag head is towed over the sand wave by the vessel and fluidizes
sediment at the seafloor, while a hydraulic pump system “sucks” fluidized sand into the vessel’s
storage hopper, where the sediment is able to settle out of suspension. During this operation,
there is often a continuous overflow of water and any sediments that remain in suspension from
the hopper will be at the water surface. Once the hopper is filled with sediment, disposal is
made either hydraulically at the surface or the vessel tfransports to a designated disposal site
and the sediment is released from the bottom of the hopper through a hatch in the vessel’s hull,
or more carefully position material subsea via means of a downpipe. If necessary, suction
hopper dredger disposal would likely occur via downpipe disposal in the adjacent sand wave
field, within the survey corridor. The suction hopper dredger would only be used for very large
areas or significant volumes of required sand wave clearance, as a dredging vessel would be
required. The CFE tool would be used for smaller areas of volumes as a CFE tool can be
deployed from vessels already engaged in construction activities on site.

Pre-Lay Grapnel Run (PLGR)

As described in Table 3.3.3-4, seafloor preparation activities, including pre-lay grapnel run
(PLGR), may be required prior to installation of the SRWEC. A PLGR campaign is carried-out to
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remove debris such as wires, ropes, fishing nets, and out of service cable removal from the
seafloor. The goal of this process is to remove any risk of entanglements with submarine cables
and installation tools.

A specialized vessel will fow a grapnel reign along the centerline of each cable to recover any
debris such as wires, ropes, fishing nets, and out of service cable to the deck for appropriate
licensed disposal ashore. Along the SRWEC, three parallel grapnel runs will be conducted.
Addifional runs may be necessary in areas with a high density of debris, which would be
determined in the field based on the amount of debris refrieved during the activity.

Once deployed on the seafloor, the PLGR equipment is towed once along the planned
submarine cable route within an accuracy of approximately + 32 ft (10 m) and a penetration
depth of up to 1.6 ft (0.5 m) (subject to soil conditions). The PLGR will occur within the same
disturbance area of, and just prior to, cable installation; therefore, disturbance is not anticipated
to results in different or additional impacts beyond what is anficipated for cable installation. Best
practice recommends a PLGR campaign to take place no more than two weeks prior to the
start of the submarine cable installation campaign.

Offshore Cable Installation Methodology

Selection of cable installation methodologies is dependent on sediment conditions. As sediment
condifions range along the SRWEC and within the SRWF, several different cable installation
methodologies may be required during installation. Sunrise Wind has completed geophysical
surveys of the SRWEC to inform preliminary cable routing and selection of the most appropriate
tools for installation of the SRWEC to the target burial depths. The cable bundle will be Iaid on
the seafloor and then frenched post-lay. Alternatively, a french may be pre-cut prior to cable
installation. Based on current understanding of site-specific conditions between landfall at Smith
Point, Long Island, and the SRWF, Sunrise Wind is considering the following techniques to support
cable installation, as described below.

Mechanical Plowing: Simultaneous lay and bury mechanical plowing involves pulling a plow
along the cable route to simultaneously lay and bury the cable. The plow's share cuts into the
soil, opening a tfemporary french that is held open by the side walls of the share, while the cable
is lowered to the base of the trench via a depressor. This narrow trench infills itself behind the
tool, primarily by collapse of the french walls and/or by natural infill, usually over a relatively brief
period. Some plows may use additional jets to fluidize the soil in front of the share. The plow
pulling force is either provided by bollard pull (moving vessel) or winches (anchored vessel). This
techniqgue may be used for installation of the IAC or SRWEC.
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A drawing of a typical configuration of a simultaneous lay and bury mechanical plow is
provided in Figure 3.3.3-6.

Figure 3.3.3-6 Typical Configuration of a Simultaneous Lay and Bury Mechanical Plow, Aided by
Pull Anchor and Tugboat

The typical simultaneous lay and bury mechanical plow installation methodology includes the
following steps:

1. Atstart of lay, the cable is deployed and fed through the plow. The cable is then pulled-in to
shore or a structure, as applicable.

2. Asnormal lay commences, the plow grades into burial depth.

3. Once at depth, normal lay and simultaneous plowing may continue. The plow direction is
steered by vessel movements.

4. Depending on the bollard pull of the vessel, a pull anchor and handler or tugboat may assist
the vessel in increasing the bollard pull.

5. On completion of simultaneous lay and burial operations, a post burial survey is carried out
using a MBES or SSS to confirm the mean seafloor and a cable detection system to confirm
the target depth of lowering.

Jet-Plowing: This technique involves the use of water jets to fluidize the soil, temporarily opening
a channel to enable the cable to be lowered under its own weight or be pushed to the bottom
of the french via a cable depressor. The cable is typically installed after the cable has been laid
on the seafloor (post-lay burial). Simultaneous lay and burial with this method is possible for the
IAC installation, but not common practice. A drawing of a typical jet plow (post-lay burial)
configuration is provided in Figure 3.3.3-7.

[ l'- Tracks \‘ Cable on
e /_ seabed

§ Cable in trench \ A/
%; \ Nozzles

Figure 3.3.3-7 Typical Configuration of a Jet Plow (Post-lay Burial)

The typical jet plow installation methodology includes the following steps:

1. The cable is laid on the seafloor and as-laid/found data is supplied to the burial vessel.
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2. The toolis launched and landed on the seafloor. The tool is typically lowered to the seafloor
with a safe distance from any existing subsea cables or pipelines.

3. Once deployed on the seafloor, the tool will drive over the surface laid cable. It may be
necessary to land the tool over the cable.

4. The tool is then positioned so that the cable is centralized between the tracks (as applicable).
5. Once in position, the jetting swords are powered and lowered, fluidizing the local seafloor.

6. The tool moves forward, and the cable is deployed within the trench under gravity or by
depressor.

7. Multiple passes may be required to reach the target burial depth.

8. On completion of post lay cutting operations, a post burial survey is carried out using a
combination of MBES or SSS to confirm the mean seafloor and a cable detection system to
confirm the target cable burial depth.

Mechanical Cutting: This technique employs either a cutting wheel or an excavation chain to
cut a narrow tfrench into the seafloor allowing the cable to sink under its own weight or be
pushed to the bottom of the french via a cable depressor. This installation methodology is
typically used for post lay burial operations. Although not frequently used as an opftion, cutting
can also be used as a pre-lay solution, the only difference being that the tool is not required to
handle the cable while cutting. The cutting tool is unsuitable for areas of cobbles and boulders.
It may often incorporate systems for jetting, either simultaneously or independently.

The typical mechanical cutting installation methodology includes the following steps:
1. The cable is laid on the seafloor and as-laid/found data is provided to the burial vessel.
The tool is launched from support vessel offset from the cable.

2

3. Once stable, the tool is positioned with the cable centralized between its fracks.

4. Once in position, mechanical arms lift the cable from the seafloor, clear of the cutting fool.
5

The cutting tool is lowered to seafloor and commences trench cutting while fraversing
forward.

o

At the rear of the cutting tool, the cable is lowered into the french.

7. On completion of post-lay cutting operations, a post-burial survey is carried out using a
combination of MBES or SSS for confirming the mean seafloor and a cable detection system
to confirm the target cable burial depth.

During cable installation, there may be scenarios where installation to the target burial depth is
not achievable using the primary installation methodologies due to mechanical problems with
the tfrencher, adverse weather conditions, and/or unforeseen soil conditions. Therefore, the
following alternative installation methodologies would be utilized.

CFE: CFE is a non-contact dredging tool, providing a method of clearing loose sediment below
submarine cables, enabling burial. The method utilizes thrust to direct waterflow into sediment,
creating liuefaction and subsequent dispersal. The CFE tool draws in seawater from the sides
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and then jefs this water out from a vertical down pipe at a specified pressure and volume. The
down pipe is positioned over the cable alignment, enabling the stream of water to fluidize the
sands around the cable, which allows the cable to settle into the trench under its own weight.

Pre-cut mechanical plowing involves pre-cutting a french to the target burial depth in advance
of the cable lay operations. Following cable lay, the french is backfilled via an additional pass
using the displaced material to provide sufficient cover on the cable. This method is typically
suited for harder soil types, which allows the trench to stay open unftil cable lay. In softer soils, the
tfrench walls may collapse. The pre-cut plow may also be used for surface boulder clearance, as
described previously. This method is unsuitable for IAC installation without significant distances of
external protection, as the tool is not able to plow up to installed foundations. A drawing of a
typical configuration of a typical pre-cut mechanical plow is provided in Figure 3.3.3-8.

_____ ) N

Figure 3.3.3-8 Typical Configuration of a Pre-cut Mechanical Plow

The typical pre-cut mechanical plow installation methodology includes the following steps:

1. Prior to cable installation, a plow is pulled along the cable lay route, creating a "V" or "box"
shaped trench into which the cable can be laid. Note that once deployed on the seafloor,
the plow is towed behind the vessel with a lay tolerance of £ 32 ft (10 m) either side of the
designed cable route.

2. Multiple passes may be required to reach the target trench depth.

3. After the tfrenching operation, a post trenching survey is carried out using a MBES or SSS to
confirm the target french depth.

4. Forlong interim periods, pre-sweeping via a jetting or CFE pass may be required to remove
debris/natural backfilling from the trench, prior to cable lay.

Pre-Cut Dredging: This technique is an alternative to pre-cut plowing. A drag head offers
another option to pre-form a french into which the cable can be laid. The drag head is a steel
structure that is connected to the dredge vessel via a suction pipe. This fechnique can utilize
one of two methods for managing spoil. Material removed from the french can be either
placed as berms on either side of the tool path for subsequent backfill, or material can be
recovered to the vessel for subsequent relocation and storage at a pre-designated site.
Additional information regarding the use of suction hopper dredging systems is provided above.
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The typical pre-cut dredging installation methodology includes the following steps:

1. The drag head and suction pipe are deployed to the seafloor by a crane/gantry and
hydraulic winches.

2. The drag head incorporates teeth and water jet nozzles to form the french shape.

3. Dredged material is either placed within the vessel, and then disposed of on-site, or at an
appropriate dredge disposal site. Alternatively, the spoil can be placed beside the french
and used after cable lay for backfilling.

4. Multiple passes may be required to reach the target french depth.

5. After the tfrenching operation, a post trenching survey is carried out using a MBES or SSS to
confirm the target tfrench depth.

6. Forlong interim periods, pre-sweeping via a jetting or CFE pass may be required to remove
debris/natural backfilling from the trench, prior to cable lay.

Based on the identified range of installation methods and requirements, Sunrise Wind has
established a design envelope for installation of the SRWEC that reflects the maximum seafloor
disturbance associated with construction (see Table 3.3.3-5). Temporary seafloor disturbance
during installation includes the construction disturbance corridor where seafloor preparation
would occur prior to cable installation, as well as the installation of the cable. Vessel anchoring
occurring within the surveyed corridor during cable installation would also result in temporary
seafloor disturbance. Permanent seafloor disturbance includes areas where additional cable
protection may be required post-installation.

Table 3.3.3-5 Maximum Construction Disturbance Areas for SRWEC

Parameter Maximum Area of Disturbance a/

SRWEC-OCS (Corridor is 99.4 mi [160 km])

Construction Disturbance Corridor b/ 1,185 ac (480 ha)
Boulder Clearance c/ 59.3 ac (24 ha)
Sand wave Leveling d/ 118.5 ac (48 ha)
Secondary Cable Protection Per Cable e/ 23.7 ac (9.6 ha)
Cable Crossing Protection Per Export Cable of Existing Cables f/ 13.3 ac (5.4 ha)

SRWEC-NYS (Corridor is 5.2 mi [8.4 km])

Construction Disturbance Corridor b/ 74 ac (30 ha)
Boulder Clearance b/ 22.2 ac (92 ha)
Sand wave Leveling d/ 0 ac (0 ha)
Secondary Cable Protection e/ 1.5 ac (0.6 ha)
Cable Crossing Protection of Existing Cables f/ 0 ac (0 ha)
NOTES:

a/ Disturbances area includes installation of one distinct DC cable bundle.

b/ SRWEC corridor length x 98 ft (30 m) wide disturbance corridor. Boulder clearance, sand wave leveling, and cable
protection will not extend beyond this corridor; however, limited cable lay and burial trials and boulder clearance trials
may be performed beyond the disturbance corridor.
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Parameter Maximum Area of Disturbance a/

c/ Assumes up to 5 percent of the SRWEC-OCS and up to 30 percent of SRWEC-NYS may be cleared by using a
boulder grab within the 98 ft (30 m) wide corridor.

d/ Assumes 10 percent of the SRWEC-OCS may be cleared of sand waves within a 98 ft (30 m) width corridor
(SRWEC-OCS corridor length x 0.1 x 98 ft (30 m). Assumes sand wave leveling along the SRWEC-NYS will not be
necessary.

e/ Assumes up to 5 percent of the SRWEC-OCS would require secondary cable protection, which includes cable
protection needed for jointing. Secondary protection will be up to 39 ft (12 m) wide (SRWEC-OCS corridor length x

0.05 x 39 ft (12 m). Includes areas where additional cable protection may be required post-installation. Assumes up to
5 percent of the SRWEC-NYS would require secondary cable protection. Secondary protection will be up to 39 ft

(12 m) wide (SRWEC-NYS corridor length x 0.05 x 39 ft (12 m). Includes areas where additional cable protection may be
required post-installation.

f/ Assumes seven known crossings and two unknowns of the SRWEC in federal waters and up to one known crossing
and no unknowns of the SRWEC in NY state waters, requiring additional cable protection and a maximum 1.48 acres
(0.6 ha) of seafloor disturbance per cable crossing. The known potential existing cable crossing with the Landfall HDD
will not require cable protection because the crossing will occur under land.

Upon receipt of the final G&G data, the Project will complete final cable route engineering.

The purpose of the final cable routing process is to avoid, where practicable, features along the
route that have the potential to impact cable installation. In addition to cable routing,

the Project will complete a Cable Burial Risk Assessment, which will support the definition of burial
depths for the cable. Furthermore, the installation contractor will perform a burial assessment
study in which the site conditions will be described in detail, identifying features such as boulder
distribution and dimensions, sand wave height (where applicable), soil strength and classification,
seafloor obstructions, and MEC/UXOQ. Following this detailed information on the installation,

final technique(s) will be selected, and burial requirements will be included in the FDR/FIR, to be
reviewed by the CVA and submitted to BOEM prior to construction.

The Cable Burial Feasibility Assessment, based on review of site-specific survey data, is provided
with the MSIR as Appendix G4. As discussed in Appendix G4 , the site/ground conditions along
the SRWEC and IAC routes are overall, generally favorable for burial operations. The jet frencher
is considered to be the most favorable installation tool, though conditions are also regarded as
generally favorable for several other burial tools.

Prior to installation, a more detailed cable burial feasibility assessment, namely a Burial
Assessment Study (BAS), will be undertaken by each of the cable installation confractors for both
the SRWEC and IAC in support of the FIR and will be reviewed by Sunrise Wind. The BAS wiill
provide an assessment of the seabed and geologic conditions along the routes and wiill
demonstrate that an appropriate burial tool has been selected and configured for the Project,
and that risks fo burial have been suitably mitigated.

Cable Protection

Secondary cable protection may be applied where burial cannot occur, sufficient burial depth
cannot be achieved due to seafloor conditions, or to avoid risk of interaction with external
hazards. The need for secondary cable protection in specific locations will be based on factors
such as the as-built burial depths, cable burial risk, and suitability fo perform remedial works.
Sunrise Wind assumes 5 percent of the route for each cable comprising the SRWEC will require
secondary cable protection. The area of impact for secondary cable protection is accounted
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forin Table 3.3.3-5. It is assumed that secondary cable protection will measure up to 39 ft (12 m)
wide.

One or more of the following cable protection solutions may be used for secondary cable
protection; schematics of these measures are provided in Appendix F. Cable protection
solutions implemented will be of the type that minimizes the potential for gear snags, as feasible.

* Rock placement: Rock placement involves dumping or placing rock overtop of a cable to
cover and protect it from physical damage. Rocks are normally placed on the seafloor via a
fall pipe vessel.

* Matiressing: Standard mattresses are composed of concrete blocks linked together by ropes
to form a flexible, articulated mat, which can be placed on the seafloor over a cable.
Alternatively, Frond Mattresses incorporate aerated polyethylene fronds, which essentially
mimic natural seaweed. The purpose of this arrangement is to frap sediment and mitigate
scour erosion around the vicinity of the mattress. A standard mattress size is 9.8 ft x 19.6 ft x
0.9fF (3mx6mx0.3m).

« Rock filter bags: Rock filter bags consist of a mesh fabric, in which rocks can be deployed
subsea. Rock filter bags are suitable for low density coverage and allow more precise
placement of material and limit rock migration relative to dumped rock.

» Grout bags: Grout bags are suitable for low density coverage.

Table 3.3.1-lidentfifies up fo four joints along the SRWEC. However, based on the current cable
supply and cable installation plans, there is only one anticipated cable joint along the SRWEC.
The joint would be located at approximately KP 75, at approximately 40° 39' 45" N -71° 59" 35" W.
The subsea joint will be protected by marinized housing approximately four times the cross-
sectional diameter of the cable. Sunrise Wind plans to bury the cable joint using the same
methodology as the rest of the cable (i.e., jet frenching); however, if necessary, the joint housing
will be protected using methods similar to other areas of cable protection (e.g., rock placement
and/or concrete mattresses). If needed, the cable protection will be up to 39.4 ft (12 m) wide x
1,640.4 ft (500 m) long at the joint location. Final location and design will be provided in the
FDR/FIR.

As noted previously, the location of the SRWEC and associated cable protection will be
provided to NOAA's Office of Coast Survey after installation is completed so that they may be
marked on nautical charts.

Cable Crossings

The Project’s network of submarine cable (inclusive of the SRWEC and IAC) will cross existing
submarine assets. There are up to 8 known telecommunications cables that will be crossed by
the SRWEC, two of which may also be crossed by the IAC (Table 3.3.3-6 and Figure 3.3.3-9).
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Table 3.3.3-6 Existing Cable Potential Crossing Locations by the SRWEC and IAC a/

Name of Facility Status Location Project Crossing X Crossing Y
Existing Cable Owner Component Latitude b/ Longitude b/
Crossing

SRWEC 40.9585 -71.2092

CB-1 (Bermuda ] ] IAC 40.9722 -71.2160

Chall Verizon In service Federal

allenger) IAC 40.9930 -71.2262

IAC 41.0253 -71.2468
SRWEC 40.9326 -71.2680
IAC 40.9573 -71.2633

TAT 6 AT&T Out of service | Federal IAC 40.9741 -71.2567
IAC 40.9909 -71.2503
IAC 41.0255 -71.2432

TAT 12 Seg El AT&T In service Federal SRWEC 40.8908 -71.3682

TAT5 AT&T Out of service | Federal SRWEC 40.8715 -71.4155

TAT 10 Seg B AT&T Out of service | Federal SRWEC 40.8481 -71.4740

FLAG Allanfic | Reliance In service Federal | SRWEC 40.8070 71,5758

North Globalcom

TAT 12-13 Interlink| AT&T In service Federal SRWEC 40.7022 -72.5883

Apollo North Apollo In service NY State SRWEC ¢/ 40.7357 -72.8579

NOTES:

a/ The existing ufilities are indicatively based on a combination of survey data and information provided by utility

owners, NOAA, and the North American Submarine Cable Association, and potential crossing locations are indicative.

Other utilities may be present.

b/ The Spatial Reference for the Longitude and Latitude coordinates are: NAD83 (2011) — EPSG 6318.

c/ Potential crossing location for the Landfall HDD. Crossing will occur under land with the Landfall HDD.
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Cable protection at these crossings will be applied for both in-service assets as well as
out-of-service assets that cannot be safely removed and pose a risk to the SRWEC or IAC.
Where appropriate, inactive cable systems will be cut and cleared from the burial route for a
short distance on each side. Any cut and cleared cables will typically have the exposed ends
weighted with clump weights or short-section chain so that the cable cannot be snagged by
other seafloor users, such as fishermen. At all IAC crossings of out-of-service cable, Sunrise Wind
will use a de-tfrenching grapnel to recover a section of the cable to the ship's deck. A sufficiently
long section will be cut out, and the remaining cable ends lowered back to the seabed on
either side of the IAC. Where feasible and to the extent practicable, Sunrise Wind will bury the
cut cable ends to their pre-existing depth and not use any secondary cable protection
measures.

Rock berm or concrete mattress separation layers will be installed prior to cable installation,
while the rock berm or concrete matitress cover layers will be installed after cable installation.
Any rock berm separation and cover layers will be installed using suitably approved rock
material. The rock berm separation and cover layers are defined by minimum geomeftry and
vertical and horizontal tolerances. The amount of cable protection will be as required for
suitable coverage and technical agreements with respective asset owners. It is assumed up to
1.48 acres (0.6 ha) of cable protection will be required per crossing. The cable protection
required for cable crossings is in addition to the secondary cable protection requirements
previously described above.

Sunrise Wind has engaged with each of the identified telecommunication owners during G&G
surveys and to discuss crossing and proximity agreements. Four potential WTG positions within the
uniform east-west/north-south grid (1.15 by 1.15-mi [1 by 1-nm; 1.85 by 1.85-km] spacing), have
been removed due to proximity to existing cables.4 Final crossing designs will be completed in
coordination with each of the asset owners and formalized in crossing and proximity
agreements, in line with International Cable Protection Committee recommendations.

Crossing and proximity agreements will be provided in the FDR/FIR, to be reviewed by the CVA
and submitted to BOEM prior to construction.

3.3.4 Layout Design

Designing and opfimizing the layout of WTGs and OCS-DC is a complex, iterative process taking
info account a large number of inputs and constraints including, but not necessarily limited to:
site conditions (e.g., wind speed and direction, water depth, seafloor conditions, environmental
constraints, existing telecommunications cables, and seafloor obstructions); design considerations
(e.g.. WTG type, installation set-up, foundation design, and electrical design); and stakeholder
considerations (e.g., safe navigation and commercial and recreational fishing).

For this COP and associated environmental assessments, Sunrise Wind has committed to an
indicative layout scenario with WTGs and the OCS-DC sited in a uniform east-west/ north-south
grid with 1.15 by 1.15-mi (1 by 1-nm; 1.85 by 1.85-km) spacing that aligns with other proposed

14 One of these WTG positions may be added for consideration upon further discussions between Sunrise
Wind and the telecommunications cable owner. The location of this position does not result in any
change to the existing assessments.
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adjacent offshore wind projects in the RI-MA WEA and MA WEA (see Figure 3.3.4-1).

In accordance with 30 CFR § 585.634(c)(6), micrositing of some foundations may occur within a
500-ft (152-m) radius around locations identified in the indicative layout scenario in accordance
with USCG Massachusetts and Rhode Island Port Access Routes (MARIPARS) study.

Consistent with USCG MARIPARs study recommendations, Sunrise Wind will maintain diagonal
lanes between 0.7 and 0.9 mi (0.6 and 0.8 nm; 1.1 and 1.5 km) wide when micrositing
foundations.

The design history for this layout and the alternative layouts considered are described in
Section 2. The layout as described below is considered in this COP and the associated
environmental assessments. A final layout for the Project will be provided as part of the FDR/FIR,
to be reviewed by the CVA and submitted to BOEM prior to construction.

Sunrise Wind has completed extensive G&G surveys to inform siting and design of the Project.

A detailed overview of the surveys that have occurred in the SRWF and the results of the
investigations are provided in Appendix G1. Sunrise Wind has identified certain geologic
features, including areas of boulders and mobile sediment, and anthropogenic hazards in the
SRWF, which are discussed in more detail in Appendix G1 and will be taken into account during
the engineering process.

There have been six previously completed geophysical surveys in the Lease Area that have
informed the siting and design of the Project: Bay State Wind Geophys 1A Site (2016); Bay State
Wind Geophys 1B Site (2017); Bay State Wind Geophys 1B/APE Site (2018); Sunrise Wind
Geophys 1B/APE Site (2019); Sunrise Wind Geophys 1B (2020), and Sunrise Wind Geophys 1b
(2022). The objective of these surveys was to acquire accurate bathymetry information, classify
seabed sediments, map seabed morphology, identify geohazards and anthropogenic features,
gather information on ferromagnetic objects, and create a shallow seismic stratigraphic and
structural model of the SRWF. These surveys accommodate BOEM's guidelines (BOEM 2020) and
results of the surveys are provided in the MSIR.

Additionally, there have been five previous phases of geotechnical surveys within the SRWF that
have informed siting and design of the Project: Bay State Wind Geotech 1A Site (2016); Bay State
Wind Geotech 1B Site (2018); Bay State Wind Geotech 2 Site (2019); Sunrise Wind Geotech 1B
Site (2019); and Sunrise Wind Geotech IAC Survey (2020). Data from the geotechnical surveys is
included in the MSIR. Sunrise Wind also completed a geotechnical survey at each of the
proposed WTG positions [Sunrise Wind Geotech 2 Site (2021, 2023]. The results of the Sunrise Wind
Geotech 2 Site survey will be included with the FDR/FIR, in accordance with the Departure
Request, which was approved by BOEM on April 26, 2021.

Soil parameters from the results of the Geotech 1B investigation were benchmarked against
proprietary data from similar types of offshore wind farm sites. The density and soil characteristics
of the majority of soil deposits encountered across the site appear to be conducive to
foundation design both from a strength and stiffness perspective. The ground conditions are
broadly comparable to what @rsted has experienced in several areas of the North Sea where
driven monopiles have been successfully installed across numerous offshore wind farm sites in
the past. Based on @rsted’s extensive offshore wind experience from more than 1,500
foundations and current knowledge of the ground conditions from the completed geotechnical
investigations in the SRWF, Sunrise Wind believes that it is possible to design and install the size
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and type of foundations included in the PDE to desired target penetration depth for the majority
of the proposed locations. However, Sunrise Wind has also accounted for up to 8 potential
positions where seafloor disturbance activities are initiated, but where WTG installation is unable
to be completed due to environmental or engineering constraints (i.e., only up to 94 WTGs are
expected to be installed, but the PDE includes seafloor preparation and foundation installation
activities at 102 potential positions).

The Draft Sunrise Wind Environmental Impact Statement also includes several alternatives which
include potfential WTG positions beyond the 102 potential locations described in this COP. In
anficipation of such alternatives, and due to the presence of glauconite sands which present a
challenge to driven monopile installation, Sunrise Wind conducted additional geophysical and
geotechnical surveys (Geophys 1b [2022] and Geotech 2 Site [2023]) in the northeast corner of
the SRWF and in the vicinity of a previously excluded position in proximity to an existing
telecommunications cable. The results of these geophysical surveys were provided to BOEM and
are included as the MSIR Addendum (Appendix G1). It is anficipated that the Final Sunrise Wind
Environmental Impact Statement will evaluate alternative layouts that will consider the risk of pile
refusal from the presence of glauconite sands in the SRWF while minimizing benthic habitat
impacts to the maximum extent practicable.

The indicative SRWF layout is shown in Figure 3.3.4-1. As previously described the layout includes:
e Upto 94 WTGs at 102 potential positions;

e Up to 95 foundations (for WTGs and an OCS-DC);

e Upto 180 mi (290 km) of IAC;

e One Offshore Converter Station (OCS-DC); and

e One SRWEC, comprised of one distinct cable bundle, located within an up to 104.6-mi
(168.4-km)-long corridor.
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3.3.5 Wind Turbine Generator and Offshore Converter Station Foundations

Sunrise Wind requires flexibility in foundation design so that anficipated advancements in the
available technology may be accommodated within the Project’s final design. For the purpose
of this COP, monopile foundations are being considered to support WTIGs, and a piled jacket
foundation is being considered to support the OCS-DC.

3.3.5.1 Foundation Design

The dimensions for the WTG and OCS-DC foundation types are summarized in Table 3.3.5-1 and
conceptual examples are depicted in Figure 3.3.5-1 and Figure 3.3.5-2, as well as in Appendix F.
WTG support structures (i.e., towers and foundations) will be designed according to international
(e.g.. Infernational Electrotechnical Commission [IEC], DNV GL) and American Pefroleum
Institute (API) standards, including a robustness level assessment based on 500-year return period
wind and wave conditions, and an external platform level above the 1,000-year wave crest. The
OCS-DC foundations will be designed to a robustness level consistent with the 1,000-year return
period wind and wave conditions in accordance with APl standards. The foundations will be
custom-built to the SRWF site conditions. The reliability of the structures will be based on
thousands of load-case calculations, including modeled exireme operational and
environmental conditions. These will be performed by both Sunrise Wind, with in-house
developed software, and by external engineering companies. The Foundation Feasibility
Assessment (Appendix G3) has been prepared based on the results of the Project-specific G&G
data and is submitted under confidential cover. Finally, the results will be compared, reviewed,
and certified by the CVA, and submitted to BOEM, prior to construction.

A monopile foundation typically consists of a single steel tubular section, with several sections of
rolled steel plate welded together. For a WTG monopile foundation, a Transition Piece (TP) may
be fitted over the top of the monopile and secured via a bolted connection. Secondary structures
on each WTG monopile foundation will include a boat landing or alternative means of safe
access (e.g., Get Up Safe — a motion compensated hoist system allowing vessel to foundation
personnel fransfers without a boat landing), ladders, a crane, and other ancillary components.
The TP may either be installed separately following the monopile installation or the monopile and
TP may be fabricated and installed as an integrated single component. If the monopile and TP
are fabricated and installed as an infegrated component, the secondary structures will be
installed on the TP subsequently and in separate smaller operations. The TP portion will be
painted yellow and marked according fo USCG requirements. A monopile foundation will only
be used for the WTGs. Scour protection will have a radial extension of approximately five times
the monopile radius and a height of approximately 6.5 ft (2 m) from original seabed level around
selected monopile foundations. Additional cable protection system (CPS) stabilization may be
used where the IAC are pulled info the foundation, which would require additional rock cover
on top of the scour protection. This additional rock cover would have a height of approximately
6.5 ft (2 m), for a total of up to 13.1 ft (4 m) height from the original seabed level, inclusive of the
scour protection and CPS stabilization.
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Table 3.3.5-1 Summary of WTIG and Offshore Converter Station Foundation Types

Maximum Parameters Maximum Parameters

Foundation Characteristics

(WTGs) (OCSs-DC)
Monopile
Diameter of Monopile 39 ft (12 m) -
Embedment Depth (below seafloor) 164 ft (50 m) -
Height of Platform Above LAT 72 ft (22 m) -
Weight of Monopile 3,755 metric tons (mT) -
Maximum Impact Haommer Energy 4,000 kJ -
Piled Jacket
Number of Legs - 4
Total Piles per Structure a/ - 8
Leg Diameter - 8 ft (2.44 m)
Pin (skirt) Pile Diameter - 8 ft (2.44 m)
Embedment Depth (below seafloor) - 295 ft (20 m)
Height of Platform Above MHHW b/ - 88 ft (26.8 m)
Dimensions of Piled Jacket at MSL b/ i 118 ft x 125 ft
(36 mx38m)
Dimensions of Piled Jacket at Seafloor Level i 167 ft x 167 ft
(51T mx 51 m)
Mud-mat Area i 39 ftx 39 ft
(12mx12m)
Piled Jacket Structure Weight - 3,600 mT
Weight of total number of Piles ¢/ - 3,100 mT
Maximum Impact Hammer Energy - 4,000 kJ

NOTES:
a/ Up to two piles per leg for the OCS-DC

c/ assumes 450 mT/pile

b/ MHHW = Mean Higher High Water; MSL = Mean Sea Level
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Figure 3.3.5-1 Conceptual Monopile Foundation with Secondary Structure after Installation
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Figure 3.3.5-2 Conceptual Piled Jacket Foundation
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An up to four-legged piled jacket foundation will be used for the OCS-DC. A piled jacket
foundation is formed of a steel lattice construction (comprising tubular steel members and
welded joints) secured to the seafloor by means of hollow steel pin piles attached to the jacket.
Unlike monopiles, there is no separate TP; the TP and ancillary components are fabricated as an
integrated part of the jacket. Rock may be used to provide a level seafloor around the base of
the structure. Scour protection, if required, will cover the entire jacket footprint, extending an
additional 33 to 66 ft (10 to 20 m) beyond the base of the structure and reaching a height of
approximately 6.5 ft (2 m) from original seabed level. Additional CPS stabilization may be used
where the IAC and SRWEC are pulled into the foundation, which would require additional rock
cover on top of the scour protection. This additional rock cover would have a height of
approximately 6.5 ft (2 m), for a total of up to 13.1 ft (4 m) height from the original seabed level,
inclusive of the scour protection and CPS stabilization.

Offshore platform piled jacket substructures such as those that will be used for the OCS-DC are
typically designed with mudmats to ensure on-boftom stability of the jacket during installation.
The permanent anchoring of the jacket is provided by the piles once installation is complete.
Mudmats are typically made up of horizontal plates with vertical stiffeners. Mudmats are
designed to distribute the load from the piled jacket into the seafloor, from initial set down of the
foundation by the installation vessel, through pile installation and grouting, until the piled jacket is
sufficiently supported by piles. The design fakes info account environmental loads and the static
weight of the piled jacket, as well as bearing capacity of the upper soil layers.

The final foundation design specifications will be determined by the final engineering design
process, informed by factors including soil conditions, wave and tidal conditions, Project
economics, and procurement approach. Detailed information on the foundations will be
included in the FDR/FIR, to be reviewed by the CVA and submitted to BOEM prior to
construction.

To promote safety while the foundations are awaiting installation of the TPs (if used) and WTGs,
each foundation will be marked and lit in accordance with USCG requirements. In addition,
without the TPs or ancillary structures with the equivalent features, there will be no means for
unauthorized access to the foundation.

2 ‘e Powered by
Sunrise | ower=

\«’ind Eversource Section 3-55



CONSTRUCTION AND OPERATIONS PLAN

Description of Proposed Activity — Project Design and Construction Activities

3.3.5.2 Construction

Maximum seafloor disturbance associated with foundation construction is summarized in
Table 3.3.5-2.

Table 3.3.5-2 Maximum Seafloor Disturbance for Foundations

Parameter Maximum Area of
Sedfloor Disturbance

WTG Foundations—Monopile

Seafloor Preparation Area per Foundation a/ 37.6 ac (152,053 m?)
Seafloor Footprint per Foundation b/ 1.06 ac (4,290 m?)
Scour Protection and CPS Stabilization per Foundation ¢/ 1.03 ac (4,168 m?)
Total Maximum Area of Seafloor Disturbance d/ 3.835 ac (1,552 ha)

Offshore Converter Station Foundation—Piled Jacket

Seafloor Preparation Area a/ 37.6 ac (152,053 m?)
Seafloor Footprint b/ 1.392 ac (5,625 m?)
Scour Protection and CPS Stabilization e/ 0.75 ac (3,035 m?)
Total Maximum Area of Seafloor Disturbance 37.6 ac (152,053 m?)
NOTES:

a/ Seafloor Preparation Area will occur within a 722 ft (220 m) radius centered on the foundations to ensure safe
foundation installation as well as safe vessel jack-up. Dynamic positioning heavy lift vessels or jack-up vessels with up to
four spudcans will be used for foundation installation; jack-up will occur within the Seafloor Preparation Area.
Additionally, the seafloor preparation area for the OCS-DC includes up fo 1.25 ac (5,059 m?) of additional rock to
provide a level seafloor around the base of the structure. Seafloor preparation area is inclusive of impacts due to
turbine/OCS-DC installation, the foundation footprint, and the scour and CPS stabilization.

b/ Seafloor footprint per foundation includes the area of the foundation itself and the scour protection and CPS
stabilization areas.

c/ Scour protection will have a radial extension of approximately 5 times the radius of the monopile. This value also
includes CPS stabilization where the IAC are pulled intfo the foundation (up to three IAC per WTG foundation). The
additional CPS rock cover around the IAC would extend beyond the scour protection by approximately the radius of
the monopile and would be approximately 39 ft (12 m) wide per IAC.

d/ Total maximum area assumes 102 WTG foundations. This area accounts for up to 8 potential positions (i.e., 102 - 94)
where seafloor disturbance activities are initiated, but where WTG installation is unable to be completed due to
environmental or engineering constraints.

e/ Scour protection will extend up to 66 ft (20 m) beyond the base of the structure. This value also includes CPS
stabilization where the cables are pulled into the foundation (up fo 15 IAC and SRWEC). The additional CPS rock cover
over the IAC and SRWEC would extend beyond the scour protection by an additional 16 ft (5 m) and be
approximately 39 ft (12 m) wide per cable.
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A number of operations will be completed prior to the foundation installation process, including:
 Geophysical Surveys: to identify seafloor debris and potential MEC/UXO;

» Geotechnical Surveys: to identify the geological, archaeological, and cultural resource
conditions;

e MEC/UXO Clearance Surveys: to identify and confirm MEC/UXO targets for removal/disposal,
as described in Section 3.3.3.4; and

« Sedfloor Debris Clearance: removal of seafloor debris, boulder clearance, efc., where
necessary to ensure the seafloor is suitable for safe foundation installation, as described in
Section 3.3.2. Sunrise Wind assumes boulder clearance will occur within a 722-ft (220-m)
radius centered on the foundations to ensure safe foundation installation as well as safe
vessel jack-up.

The Project will implement measures identified in Appendix G2, as described in Section 3.3.3.4,
to evaluate and reduce MEC/UXQ risk in accordance with the ALARP risk mitigation principle.

Foundations will be installed following completion of these operations, as summarized in
Table 3.3.5-3 (monopile foundations) and Table 3.3.5-4 (piled jacket foundations).

Monopile foundations or pin piles for the piled jacket foundation will be driven to target
embedment depths using impact pile driving and/or vibratory pile driving. The maximum impact
hammer energies and target embedment depths for each foundation type are presented in
Table 3.3.5-1. Installation of a single monopile foundation is estimated to normally require 1 to

4 hours (6 to 12 hours maximum) of pile driving; up to three monopile foundations will be installed
in a 24-hour period using one installation vessel. It is possible that two separate vessels may work
simultaneously to install up to four total monopiles per day (assuming two monopiles per day,
per vessel), assuming 24-hour pile driving operations. Installation of a single piled jacket
foundation for the OCS-DC is estimated to require approximately 48 hours maximum of

pile driving. If one monopile vessel and one piled jacket vessel are working simultaneously,
installation of up to six piles may be installed (two monopiles and four pin piles). At a maximum,
the Project expects up to two vessels working simultaneously (i.e., two monopile vessels, or

one monopile foundation vessel and one piled jacket foundation vessel). This approach assumes
24/7 piling in addition to simultaneous piling operations among the up to two pile installation
vessels.

The anticipated foundation installation campaign for WTIGs and the OCS-DC is presented in
Section 3.2.
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Table 3.3.5-3 Typical Monopile Installation Sequence

Activity/Action
Pre-Installation Surveys

‘ Installation Details

Prior to installation, geophysical surveys will be performed to check for debris and obstructions
that may affect installation.

Seafloor Preparation

Seafloor preparation will include required boulder clearance and removal of any obstructions
within the Seafloor Preparation Area at each foundation location.

Scour Protection

Scour protection installation will occur prior to installation and will involve a rock dumping
vessel placing scour at each foundation location.

Foundation Delivery

Monopiles may be transported directly to the Lease Area for installation or to the construction
staging port. Monopiles (and TPs if used) are transported to site by an installation vessel, heavy
fransport vessel and/or a feeder barge.

Foundation Setup

At the foundation location, the main installation vessel upends the monopile in a vertical
position in the pile gripper mounted on the side of the vessel. The hydraulic hammer is lifted on
top of the pile to commence pile driving.

Pile Driving

Piles are driven until the target embedment depth is met, then the pile hammer is removed
and the monopile is released from the pile gripper.

TP Installation (if used)
or Secondary
Structures Installation

Once the monopile is installed fo the target depth, the TP or separate secondary structures will
be lifted over the pile by the installation vessel. If used, the TP will be bolted to the monopile.

Completion

Once installation of the monopile and TP is complete, the vessel moves to the next installation
location.

Table 3.3.5-4 Typical Piled Jacket Foundation Installation Sequence

Activity/Action
Pre-Installation Surveys

‘ Installation Details

Prior to installation, geophysical surveys will be performed to check for debris and obstructions
that may affect installation.

Seafloor Preparation

Seafloor preparation will include required boulder clearance and removal of any obstructions
within the Seafloor Preparation Area at each foundation location.

Scour Protection

Scour protection installation will occur prior to installation and will involve a rock dumping
vessel placing scour at each foundation location.

Foundation Delivery

Pin piles and the associated jacket foundations may be transported directly to the Lease Area
for construction or to the construction staging port. They are delivered to site by an installation
vessel, heavy transport vessel, and/or a feeder barge.

Foundation Setup and

The jacket is installed first and is lifted vertically and lowered onto the jacket’'s foundation and

Piled Jacket the pin piles liffed info place through the jacket feet for driving.
Installation
Pin Pile Driving Each pin pile is driven in turn until the target embedment depth is met for each pin, then the

pile hammer is removed.

Drilling (optional)

If pile driving for the entire piling installation is not possible due to the presence of rock or hard
soil in some lower part of the substrate, the drive and drill method will be used. When the pin
pile meets refusal, the pile will be drilled out below the pile fip (couple of meters). Then the
piling will be re-established again and piled to its final position. If refusal appears again,
however, the drilling/driving will continue until the pin pile has reached its final position.

Grouting The joint between the pin piles and the jacket may be cemented using grout, an inert cement
mix. Grout is pumped from the installation vessel or another support vessel into the joint while
being monitored to minimize loss to the environment.

Completion Once installation of the jacket foundation is complete, the vessel moves to next location.
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Final engineering design may indicate that scour protection is necessary for the foundations,
although every individual foundation may not require scour protection. Scour protection is
designed to prevent foundation structures from being undermined by hydrodynamic and
sedimentary processes, resulting in seafloor erosion and subsequent scour hole formation.

The shape of the foundation structure is an important parameter influencing the potential depth
of scour hole formation.

It is anticipated that scour protection will be installed prior to installation of the foundations.
Scour protection would be installed after seabed preparation in foundation locations where
seabed preparation is necessary (boulder clearance, and removal of any out of service cabiles).
If these seabed preparation works are not needed at a certain foundation location, then scour
protection may be the first activity and would occur prior to installation of foundations. Several
types of scour protection may be considered, including rock placement, mattress protection,
sandbags, and stone bags. However, rock placement, in which large quantities of crushed rock
are placed around the base of the foundation structure, is the most frequently used solution. The
rock placement scour protection solution may comprise a rock armor layer resting on a rock
filter layer. The rock filter layer can either be installed before the foundation is installed (‘pre-
installed’) or afterwards (‘post-installed’). Rock filter layers may only be used on limited, selected
foundations, to prevent erosion of the seabed close to or around the foundation. Furthermore,
the filter layer will stabilize a potential armor layer should a two-layer scour protection solution be
preferred for a specific foundation position.

Alternatively, by using heavier rock material with a wider gradation, it is possible to avoid using a
filter layer and pre- or post-install a single layer of scour protection.

Scour protection installation is planned to be performed using dynamically positioned fall pipe
installation vessel. After foundation installation and cable pulling, further rock materials will be
installed as part of the cable protection system using an inclined fall pipe installation method.
The amount of scour protection required will vary for the different foundation types being
considered and based on the local site conditions. The final choice and design of a scour
protection solution for the Project will be made after detailed design of the foundation structure,
taking into account a range of aspects including geotechnical data, metocean data, water
depth, foundation type, maintenance strategy, agency coordination, stakeholder concerns,
and cost. The maximum anticipated area of scour protection per foundation type is provided in
Table 3.3.5-2.

3.3.6 Offshore Converter Station

The purpose of the OCS-DC is to collect the power generated by the WTGs, fransform it to a
higher voltage for fransmission, and transport that power to the Project’s onshore electrical
infrastructure (via the SRWEC). The design of the OCS-DC is described below. As described in
Section 3.3.5.1, the OCS-DC will be installed on a piled jacket foundation.

Though the OCS-DC will be unmanned, additional facilities on the OCS-DC include break
rooms, bathrooms, locker facilities, and general storage rooms for staff and equipment. There will
not be any running water facilities on the platform and wastewater will be collected in holding
tanks and removed by fransfer to a crew transfer vessel (CTV) or services operations vessel
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(SOV). Solid waste will also be removed by a CTV or a SOV and brought to shore for proper
disposal.

Appropriate safety systems will be included on the OCS-DC, including fire alarm and fire
suppression systems, first aid and lifesaving equipment, emergency power supply, and lightning
protection. The OCS-DC will not be manned; however, once functional, the OCS-DC wiill be
subject to periodic O&M. Access to the OCS-DC will be provided from a boat landing or
potentially a helicopter with a helideck located onsite. The boat landing located at the OCS-DC
substructure provides access to the cable deck via a staircase and an intruder cage, to prevent
unauthorized access to the OCS-DC. In case of emergency on the OCS-DC, the platform can
be abandoned by means of life rafts. There will be an emergency room on the platform to
house O&M staff in case of inclement weather.

The OCS-DC will be lit and marked in accordance with FAA, BOEM, and USCG requirements for
aviation and navigation obstruction lighting, respectively. The proposed lighting and marking for
the OCS-DC is presented in Section 3.5.7. The lights will be equipped with back-up battery
power, as well as an emergency power supply, fo maintain operation should a power outage
occur on an OCS-DC. Additional detail regarding Project safety systems and equipment is
provided in Appendix E2.

3.3.6.1 Design

An Offshore Converter Stafion (OCS-DC) will be required to support the Project’s maximum
design capacity. The water depth at the OCS-DC location will be approximately 164 ft (50 m)
MSL based on NOAA Coastal Relief Model data (166 ft [51 m] mean lower low water [MLLW]
based on site-specific geophysical surveys). The OCS-DC will convert the medium voltage AC
generated by WTGs and fransported to the OCS-DC via the IAC to DC for transmission to the
onshore electrical infrastructure to reduce the energy losses that incur while fransmitting energy
over a long distance. Onshore, the OnCS-DC would convert the DC back to AC for
inferconnection to the electrical grid.

The OCS will house DC equipment. The DC equipment on the OCS-DC is expected to be rated
up to £320 kV DC. The OCS-DC will house equipment for high-voltage transmission and
conversion of electric power from alternating current (AC) fo direct current (DC). The main
equipment includes medium voltage AC (66-kV) gas-insulated switchgear, one or more
converter transformers, and converter reactors. The OCS-DC would also include AC and DC
gas- or air-insulated switchgears at voltages to be defined during detailed design, converter
valves based on state-of-art voltage-source converter technology, DC smoothing reactors, and
SCADA and protection systems.

In addition to the power fransmission system above, the OCS-DC will be equipped with the
necessary low voltage (LV) and utility systems. These systems include emergency power
generation and uninterrupted power supply (UPS), seawater cooling, an offshore crane, fire and
safety, small power and lighting, communications, sanitary facilities, and lifesaving and rescue. A
helideck may also be located on the OCS-DC. The OCS-DC will also be designed to support
select measurement equipment, as further described in Section 3.3.9.
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The AC to DC conversion process at the OCS-DC requires a CWIS. Raw seawater for the
OCS-DC will be withdrawn through three individual vertical intake pipes in a single parallel
cluster that is attached to a leg of the steel foundation jacket. The openings of each of the three
intake pipes are located approximately 30 ft (10 m) above the pre-installation seafloor grade. A
seawater lift pump (SWLP) equipped with a variable frequency drive is dedicated to each of the
three vertical intake pipes. The three SWLPs will pump water into a single manifold that leads into
a coarse filtering element that is designed to remove suspended particles larger than 500
microns. The filtered cooling water will then be exposed to heat exchange equipment and
ultimately discharged back to the source water through a dump caisson. The dump caisson is a
single vertical pipe whose terminus is located approximately 40 ft (12 m) below MSL. Additional
design details are included in the NPDES permit application, which was submitted to the EPA in
Q4 2021, and EPA issued a draft permit in May 2023. The maximum topside design scenario for
the OCS-DC is provided in Table 3.3.6-1.

Table 3.3.6-1 OCS-DC Maximum Topside Design Scenario

OCS-DC Parameters Maximum Design Scenario

OCS-DC Parameters

Number of OCSs 1
Topside — main structure length and width 253 ftx 171 ft
(77 mx 52 m)
Topside — main structure height 197 ft (60.0 m)
Air gap (MHHW to bottom of topside) 78 ft (23.8 m)
Topside height above LAT (excluding lightning protection) 276 ft (84 m)
Total structure height from LAT (including lightning protection & ancillary structures) | 295 ft (20 m)
Topside weight 9,500 mT

The OCS-DC will require various oils, fuels, and lubricants to support its operation. Table 3.3.6-2
provides a summary of the maximum potential volumes of oils, fuels, and lubricants for the
OCS-DC. The spill containment strategy for the OCS-DC is comprised of preventive, detective,
and containment measures. The OCS-DC will be designed with a minimum of 110 percent of
secondary containment of all identified oils, grease, and lubricants. These measures are
discussed in more detail in Appendix E1. OCS-DC gas insulated switchgears containing SFé will
be equipped with gas density monitoring devices to detect SFé gas leakages should they occur.
Any chemicals used in the auxiliary systems will be brought onto and taken off the platform
during O&M and are not anticipated to be stored on the platform.
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Table 3.3.6-2 Summary of Maximum Potential Volumes Oils, Fuels, Gases and Lubricants for

OCs-DC

OCS-DC Equipment
Transformers and Reactors

Oil/Fuel/Gas Type
Transformer Oil

Qil/Fuel/Gas Volume
105,700 gal (400,000 L)

Generator fuel tank

Diesel Fuel

24,304 gal (92,000 L)

Medium and High-Voltage Gas-insulated Switchgears

Sulfur Hexafluoride (SFé)

3,960 Ibs (1,796 kg)

Crane Hydraulic Oil 528 gal (2,000 L)
Crane! Grease TBD

Rotating Equipment! Lube Oil TBD

Auxiliary Diesel Generator Lube Oil 53 gal (200 L)
Seawater Lift Pumps Lube Oil 119 gal (450 L)

Auxiliary Inert Gas System

High Pressure Nitrogen

52,834 gal (200,000 L), at 300 bar

Auxiliary Diesel Generator Fire Suppression System!

Inert Gas

TBD

Auxiliary Transformers

Synthetic Ester Ol

3,170 gal (12,000 L)

Chiller units Refrigerant HFO1234ze(E) | 40 gal (150 L)
Compressed Air Foam System! Foam Concentrate TBD
Uninterrupftible Power Supply Battery! Battery Acid TBD
Cooling Medium System Glycol/Water Mix 7,925 gal (30,000 L)
Chilled Water Medium System Glycol/Water Mix 5,283 gal (20,000 L)
NOTE:
1The volumes listed as “TBD” are pending further engineering and will be provided when the design is further
progressed.
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3.3.6.2 Construction

The typical sequence for the OCS-DC installation is summarized in Table 3.3.6-3 The schedule for
installation and commissioning of the OCS-DC is provided in Section 3.2, not including cable
pull-in. Seafloor disturbance associated with installation of the OCS-DC is accounted for in
Table 3.3.5-2, which summarizes disturbances associated with foundations.

Table 3.3.6-3 Typical Offshore Converter Station Construction Sequence

Activity/Action ‘ Construction Details
Foundation Delivery and | The OCS-DC will be supported by a piled jacket foundation. The foundation delivery and
Installation installation process is described in Table 3.3.5-4.
Topside Transport Offshore platform components are typically fransported directly from the fabrication yard

via a heavy transport vessel or on a single fransportation barge. If the OCS-DC
components are fabricated in different locations, or if the OCS-DC is large (800 MW+), they
may be fransported on separate barges.

Topside Installation The topside platform, including the tfransformer module and switchgear, will be assembled
as a single unit prior to being fransported to the Lease Area via a heavy transport vessel or
barge. This expedites the lift of the module onto the foundation. The lift will commence
using a suitable installation vessel and the topside platform will be lowered onto the pre-
installed foundation. The topside is then secured into position by use of grouted, bolted, or
welded connection. This step will occur following installation of the OCS-DC foundation.

Commissioning Once the topside is secured to the foundation, the SRWEC and IAC will be connected.
Communication systems will be set-up with the shore, as well as lighting, fire-fighting system,
etc. Once all systems are enabled, the electrical systems will be commissioned using back-
feed (i.e., electricity is fed to the OCS-DC from the onshore grid via the export cables).
When completed, the OCS-DC is operational.

3.3.7 Inter-Array Cables

The IAC will carry the electrical current produced by the WTGs to the OCS-DC. The length of the
entire network of IAC will be up fo 180 mi (290 km). Figure 3.3.4-1 presents the indicative IAC
layout for the Project. The following subsections describe the design and construction of the IAC.

3.3.7.1 Design

The network of AC IAC will be comprised of a series of cable "strings” that inferconnect a small
grouping of WTGs to the OCS-DC. The IAC will be installed within surveyed corridors ranging
approximately 328 ft to 1,608 ft (100 m to 490 m) in width. The IAC will consist of three bundled
copper or aluminum conductor cores surrounded by layers of cross-linked polyethylene or
ethylene propylene rubber (EPR) insulation and various protective armoring and sheathing to
protect the cable from external damage and keep it watertight. A fiber optic cable will also be
included in the interstitial space between the three conductors and will be used to tfransmit data
from each of the WTGs to the SCADA system. Table 3.3.7-1 provides a summary of the IAC
maximum design scenario.
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Table 3.3.7-1 Inter-Array Cable Maximum Design Scenario

Inter-Array Cable Feature Maximum Design Scenario

Voltage 66 -161kV

Cable Diameter 8in (200 mm)

Approximate Total Length a/ 180 mi (290 km)

Survey Corridor Width per circuit 328 ft to 1,608 ft (100 m to 490 m)

Construction Corridor Width per circuit b/ 98 ft (30 m)

NOTES:

a/ Maximum combined total of all cable strings.

b/ Total cable installation area including areas where boulder clearance and/or sand wave removal may need to be
removed and any associated additional cable protection requirements.

3.3.7.2 Construction

The IAC will be installed within a 90-ft (30-m)-wide corridor. Burial of the IAC will typically target a
depth of 4 to 6 ft (1.2 to 1.8 m), with reasonable efforts to maximize burial depth within this range,
depending on site-specific conditions, operating parameters of the installation equipment, and
to protect against location-specific hazards. The target burial depth for the IAC will be
determined based on an assessment of seafloor conditions, seafloor mobility, the risk of
interaction with external hazards such as fishing gear and vessel anchors, and a site-specific
Cable Burial Risk Assessment. Installation of the IAC will follow a similar sequence as described for
the SRWEC in Table 3.3.3-4, with two excepftions:

» After pre-lay cable surveys and seafloor preparation activities are completed, a cable-laying
vessel will be pre-loaded with the IAC. Prior to the first end-pull, the cable will be fitted with a
cable protection system and the cable will be pulled into the WTG or OCS-DC. The vessel will
then move towards the second WTG (or the OCS-DC). Cable may be laid on the seafloor
and then tfrenched post-lay or, alternatively, cable laying and burial may occur
simultaneously using a lay and bury tool. Alternatively, a french may be pre-cut prior to
cable installation. The pull and lay operation, inclusive of fitting the cable with a cable
protection system, is then repeated for the remaining IAC lengths, connecting the WTGs and
the OCS-DC together.

« The IAC will typically not require in-field joints; thus, “Joint Construction,” as described for
the SRWEC, will generally not be required. However, joints may be required in case of a
cable repair.

Installation methods for the IAC will be similar to those described for the SRWEC (see Section 3.3.3.4).
As described for the installation of the SRWEC, seafloor preparation (specifically boulder
clearance and sand wave leveling) may be required; boulder clearance trials, as previously
described for the SRWEC, may also be implemented prior to wide-scale seafloor preparation
activities. Based on a review of the geophysical and geotechnical data, potential cable
installation tools, and cable burial requirements, sand wave leveling is no longer anticipated
along the IAC. Although sand wave leveling is no longer anticipated for the IAC, it remains in the
PDE until further engineering is completed. Sunrise Wind assumes up to 10 percent of the totall
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IAC network will require boulder clearance and up to 5 percent of the total IAC network will
require sand wave leveling prior to installation of the cables. As with the SRWEC, boulder
clearance will involve the use of a boulder grab to relocate boulders along the IAC routes. As
sand wave leveling is no longer anticipated along the IAC route, specific locations and volumes
of sediment along the IAC route were not identified. The installation and commissioning of the
IAC system is presented in the construction schedule provided in Section 3.2.

Cable protection strategies will be required for the IAC. Sunrise Wind assumes up to 15 percent
of the entire IAC network may require secondary cable protection in areas where burial cannot
occur, sufficient burial depth cannot be achieved due to seafloor conditions, or fo avoid risk of
interaction with external hazards. As previously described in Section 3.3.5, additional CPS
stabilization may be used where the IACs are pulled into the foundations. As previously
described in Section 3.3.3.4 (Cable Crossings), the SRWEC and IAC will also need to cross existing
cables, which will require cable protection. The anticipated locations where IAC will cross
existing cables is provided in Table 3.3.3-6. As previously described, rock berm or concrete
mattress separation layers will be installed over the previously installed cable prior fo installing a
crossing cable, while the rock berm or concrete matiress cover layers will be installed after
cable installation. The location of the IAC and associated cable protection will be provided to
NOAA's Office of Coast Survey after installation is completed so that they may be marked on
nautical charts.

The installation methods and burial depths will be determined by the engineering design
process, informed by detailed geotechnical data, discussion with the chosen installation
contractor, and coordination with regulatory agencies and stakeholders. Detailed information
on the technique(s) selected, burial requirements, the Cable Burial Risk Assessment, and BAS will
be included in the FDR/FIR, to be reviewed by the CVA and submiftted to BOEM prior to
construction.

The Cable Burial Feasibility Assessment, based on review of site-specific survey data, is provided
with the MSIR as Appendix G4. As discussed in Appendix G4, the site/ground conditions along
the inter-array cable routes are overall, generally favorable for burial operations. The jet frencher
is considered to be the most favorable installation tool, though conditions are also regarded as
generally favorable for several other burial tools.

Maximum seafloor disturbance associated with construction and operation of the IAC is
summarized in Table 3.3.7-2.
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Table 3.3.7-2 Maximum Inter-Array Cable Seafloor Disturbance

Parameter Maximum Area of Disturbance ‘
IAC General Disturbance Corridor a/ 2,150 ac (870 ha)
Boulder Clearance b/ 215 ac (87 ha)
Sand wave Leveling ¢/ 107.5 ac (43.5 ha)
Secondary Cable Protection d/ 129 ac (52 ha)
Cable Crossing Protection of Existing Cables e/ 10.36 ac (4.2 ha)

NOTES:

a/ Total IAC network length x 30 m wide corridor per cable. Boulder clearance, sand wave leveling, and cable
protection will not extend beyond this corridor.

b/ Assumes 10 percent of Inter-Array Cable Corridor may be cleared of boulders (total IAC network length x 0.1 x 30
m)

c/ Assumes 5 percent of Inter-Array Cable Corridor may be cleared of sand waves (total IAC network length x 0.05
x 30 m).

d/ Assumes 15 percent of Inter-Array Cables may require cable protection. Secondary protection will be up to 39 ft
(12 m) wide (Total IAC network length x 0.15 x 12 m). Includes area where additional protection may be required
post-installation. This number is not inclusive of the CPS stabilization previously described in Section 3.3.5 nor the
cable crossing protection for crossing of existing cables.

e/ Assumes 7 known crossings requiring additional protection with a maximum area of 1.48 acres (0.6 ha) of
seafloor disturbance per cable crossing.

3.3.8 Wind Turbine Generators

The Project will consist of up to 94 WTGs (at 102 potential positions), sited in a uniform
east-west/north-south grid with 1.15 by 1.15-mi (1 by 1-nm; 1.85 by 1.85-km) spacing (see

Section 3.3.4 and Figure 3.3.4-1). The water depths where the WTGs will be located range from
135 to0 184 ft (41 to 56 m) MSL, based on NOAA Coastal Relief Model data (127 to 181 ft [39 to

55 m] MLLW based on site-specific geophysical surveys). As previously noted, a final layout of the
Project will be provided as part of the FDR/FIR, to be reviewed by the CVA and submitted to
BOEM prior to construction. Design and installation of the WTGs are described further in the
following subsections.

3.3.8.1 Design

Sunrise Wind has selected the Siemens Gamesa Renewable Energy SG DD-200 11 MW furbine as
the machine that will be installed for the Project. The 11 MW turbine is considered to be the WTG
model that is best suited for the Project and that is commercially available to support the
Project schedule. With selection of the 11 MW turbine, Sunrise Wind has determined that up to
94 WTGs would be sufficient to meet the Project purpose, as described in Section 1.3. The

94 WTGs at 102 potential positions are a reduction in the PDE, down from the 122 WTG positions
initially evaluated for the Project.

The Siemens 11 MW tfurbine follows the traditional offshore WTG design with three blades and a
horizontal rotor axis. Specifically, the blades will be connected to a central hub, forming a rotor
that turns a shaft connected to the generator. The generator will be located within a containing
structure known as the nacelle situated adjacent to the rotor hub. The nacelle will be supported
by a tower structure affixed to the foundation. The nacelle will be able to rotate or “yaw” on the
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vertical axis to face the oncoming wind direction. Figure 3.3.8-1 shows a conceptual rendering
of the 11 MW WTG dimensions.

D11 Representative Turbine Dimensions

Figure 3.3.8-1 Conceptual Rendering of the 11 MW WTG

In support of the development of the Project, Sunrise Wind evaluated a range of WTG sizes prior
fo selecting the 11 MW furbine. For the purpose of the assessments presented within this COP,
the WTG design envelope was defined by minimum and maximum parameters of the 8 MW and
15 MW turbines that are representative of the WTGs currently on the market or expected fo
become available in time to be used for the Project based on ongoing discussions with suppliers.
The selected 11 MW turbine is within the PDE included in the initial COP analyses, therefore, the
impacts evaluated in the COP are either representative or conservative of the original PDE
considered.

R ‘e Powered by
Sunrise | ~ower=t

\'\’incl Eversource Section 3-67



CONSTRUCTION AND OPERATIONS PLAN

Description of Proposed Activity — Project Design and Construction Activities

Table 3.3.8-1 provides a summary of the physical parameters of the 11 MW turbine selected for
the Project. The WTGs will be designed following Class S based on the IEC1 with turbulence

classes B and C specifications of the standards [EC-61400-1/IEC-61400-3. The design is specifically
suited for offshore wind sites with referenced wind speeds of 121 miles per hour (mph) (54 meters
per second [m/s] over a 10-minute average) and 50-year extreme gusts of 145 mph (65 m/s over
a 3-second average) as well as air temperatures greater than -4 degrees Fahrenheit (°F)

(-20 degrees Celsius [°C]) and less than 122° F (50°C). However, standard environmental
operatfing conditions for the proposed WTGs include cut-in wind speeds of 7 to 11 mph (3 to 5 m/s)
and cut-out wind speeds of 56 to 63 mph (25 to 28 m/s), and air temperatures between 14°F and
104° F (-20°C and +40°C). The WTGs will automatically shut down outside of the operational

criterial for the WTG design.

The WTGs will also be designed to minimize the effects of potential icing conditions in the SRWF.
In addition, the SCADA monitoring system and turbine confrol management system are designed
to detect the buildup of ice and/or snow on the WTG and shut down operations, as necessary.

The WTGs will be type certified according to IEC standards. The WTGs will comply with EC
machinery directive (CE marked). Sunrise Wind will seek compliance with BOEM and BSEE
regulations that directly govern operations and in-service inspections for offshore wind facilities in

the US.
Table 3.3.8-1 WTG Design Specifications

WTG Component/Parameter Selected Turbine (11 MW)

Turbine Height (from MSL) a/ 787 ft (240 m)
Hub Height (from MSL) a/ 459 ft (140 m)
Air Gap (from MSL) to the Bottom of the Blade Tip a/ 131.2 ft (40 m)
Base Height (foundation height — top of TP) (from MSL) a/ 89 ft (27 m)
Base (tower) Width (at the bottom) 23 ft (7 m)
Base (tower) Width (at the top) 16 ft (5m)

Nacelle Dimensions (length x width x height)

69 ft x 33 ft x 36 ft
(21mx10mx11 m)

Blade Length 318 ft (97 m)
Maximum Blade Width 19 ft (5.8 m)
Rotor Diameter 656 ft (200 m)

Operation Cut-in Wind Speed

7 to 11 mph (3 to 5m/s)

Operational Cut-out Wind Speed

56 to 63 mph (2510 28 m/s)

NOTE:
a/ MSL = Mean Sea Level
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Each of the WTGs will require various oils, fuels, and lubricants to support the operation of the
WTGs. Table 3.3.8-2 provides a summary of the maximum potential quantities of ails, fuels,
lubricants per WTG. The spill containment strategy for each WTG is comprised of preventive,
detective, and containment measures. These measures include 100 percent leakage-free joints
to prevent leaks at the connectors; high pressure and oil level sensors that can detect both
water and oil leakage; and appropriate integrated retention reservoirs capable of containing
110 percent of the volume of potential leakages at each WTG.

Table 3.3.8-2 Summary of Maximum Potential Volumes Oils, Fuels, Gases and Lubricants per WIG

WTG System/Component Qil/Fuel/Gas Type ‘ QOil/Fuel/Gas Volume
WTG Bearings and Yaw Pinions Grease a/ 132 gal (500 L)
Hydraulic Pumping Unit, Hydraulic Pitch Actuators, Hydraulic Oil 159 gal (600 L)
Hydraulic Pitch Accumulators
Yaw Drives Gearbox Gear Oil 79 gal (300 L)
Blades and Generator Accumulators Nitrogen 104 cubic yd (80 m3)
High-Voltage Transformer Transformer Silicon/Ester Oil 1,850 gal (7,000 L)
Emergency Generator b/ Diesel Fuel 793 gal (3,000 L)
Tower Damper and Cooling System Glycol/Coolants 3,434 gal (13,000 L)
NOTES:

a/ Approximately 26 gal to 40 gal (100 L to 150 L) per large bearing.

b/ Emergency generator is not housed on the WTG but would be brought to the WTG during commissioning or in an
emergency power outage.

Each WTG will have its own control system to carry out functions like yaw control and ramp

down in high wind speeds. Each turbine will also connect to a central SCADA system for control
of the wind farm remotely. This allows functions such as remote turbine shutdown if faults occur.
The Project will be able to shut down a WTG within two minutes of initiating a shutdown signal.
The SCADA system will communicate with the wind farm via fiber optic cable(s), microwave,

or satellite links. Individual WTGs can also be controlled manually from within the nacelle or fower
base to control and/or lock out the WTG during commissioning or maintenance activities.

In case of a power outage or during commissioning, the turbine will be powered by a
permanent battery back-up power solution with integrated energy harvest from the rotor or by a
diesel generator located temporarily on each WTG.

The WTGs will also be protected both externally and internally by a lightning protection system.
The external lightning protection system is comprised of lightning receptors located within both
the nacelle and blade tips, which are designed to handle direct lightning strikes and will conduct
the lightning's peak current through a conductive cabling system that leads through the tower
info the WTG grounding/earthing system. To avoid and/or minimize internal damage from the
secondary effects of lightning (e.g., power surges), the internal electrical systems will be
protected by equipotential bonding, overvoltage protection, and electromagnetic coordination.
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WTGs may be accessed either from a vessel via a boat landing or alternative means of safe
access (e.g., Get Up Safe). The WTGs will be lit and marked in accordance with FAA, BOEM,
and USCG requirements for aviation and navigation obstruction lighting, respectively. The lights
will be equipped with back-up battery power to maintain operation should a power outage
occur on a WTG. Additional operational safety systems on each WTG include fire suppression,
first aid, and survival equipment.

The WTGs will each be lit, individually marked, and maintained as PATONs in accordance with
the guidance provided in the Aids to Navigation Manual (USCG 2015) and will also comply with
International Association of Marine Aids to Navigation and Lighthouse Authorities (IALA)
Recommendation O-139 on The Marking of Man-Made Offshore Structures (IALA 2013) and
recently proposed BOEM guidance on marking and lighting of offshore wind farms (84 FR 57471),
pursuant to agreement with the USCG and BOEM. Sunrise Wind may also install AIS on select WTGs.

Additionally, Sunrise Wind will also light and mark all WTGs in accordance with FAA Advisory
Circular 70/7460-1L (2018), as recommended by BOEM's recently draft proposed guidance on
marking and lighting of offshore wind farms (BOEM 2019). Select WTG(s) may also be designed to
support measurement equipment, as further described in Section 3.3.9.

Finally, the Project is evaluating the implementation of methods to limit the visual impact of the
aviation light, for example light dimming or the use of a radar-based Aircraft Detection Lighting
System (ADLS) to furn on, and off, the aviation obstruction warning lights (AOWLs) in response to
detection of aircraft in proximity to the SRWF. Sunrise Wind will use ADLS or related means (e.g.,
dimming or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM and
commercial and technical feasibility at the time of FDR/FIR approval.

3.3.8.2 Constfruction

The typical sequence for WTG installation is summarized in Table 3.3.8-3.

Table 3.3.8-3 Typical WTG Construction Sequence

Activity/Action ‘ Construction Details

Transport WTG components will be transported to the laydown construction port to prepare components for
loading and installation. Activities include pre-assembling tower sections, as well as preparing the
nacelles, blades, and equipment necessary for WTG installation. The WTGs are anticipated to be
transported to the Lease Area by either an installation vessel or feeder vessel.

WTG Towers Once positioned, the installation vessel will install the tower either as a single lift if pre-assembled,
or in multiple lifts for separate sections. The tower is then bolted to the foundation.

WTG Nacelle Installation vessel then installs nacelle on top of the tower and secures it with bolts.

WTG Blades Blades are installed either as a pre-assembled full rotor or in single lifts.

Commissioning Once the WTG installation is complete the installation vessel will move on to the next installation
location. Commissioning of the furbine can be executed by commissioning technicians working
from separate commissioning vessels or from the WTG installation vessel.
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It is currently estimated that the construction of each WTG may take up to 36 hours allowing for
vessel positioning and completion of all lifts; however, to allow time for vessel maneuvering
between WTG locations as well as weather downtime, the total duration of the installation
campaign for the WTGs is presented in see Section 3.2.

Vessel activity during installation of WTGs will occur within area cleared during seafloor
preparations as described in Section 3.3.6. Seafloor disturbance associated with installation of
WTGs will result from jack-up vessel spudcans. Seafloor disturbance associated with WTG
foundations is summarized in Table 3.3.5-2.

3.3.9 Measurement EQuipment

Sunrise Wind plans to install a series of monitoring instrumentation to monitor metocean
conditions as part of the Project’s construction and operation activities. The monitoring
instrumentation may consist of wave buoys, Acoustic Doppler Current Profiler (ADCP), ground-
based lidar, wave radar sensor, and weather stations measuring air temperature, air pressure,
humidity, wind speed and direction, and visibility readings. Each type of measurement
equipment is described below in further detail.

3.3.9.1 Wave Buoys

Up fo two wave buoys will be deployed to support the SRWF installation stage, with one wave
buoy within the SRWF proximate to the WTGs in the eastern region of the windfarm, and one
wave buoy deployed nearshore along the SRWEC-NYS near the HDD exit pit location within the
Anchoring Area depicted in Appendix F. The wave buoys will collect information about the
wave and current information to be fransmitted in real time to the installation vessel(s) for
monitoring the safety of operations and also to feed into a forecasting system for real time
calibration and accuracy improvement of the local forecast. The number and exact
coordinates of the wave buoys will be determined at a later date. The wave buoys would be
installed during the construction phase. The nearshore wave buoy will only remain deployed
during the cable installation process (i.e., approximately 7 months). The wave buoy in the SRWF
would be installed at the beginning of offshore construction (i.e., Q1 2024) and remain in place
during the installation works and may remain deployed in the water after windfarm
commissioning, until Sunrise Wind has reviewed and confirmed calibration of the data (i.e.,
potentially info Q1 2026). The exact time and duration of deployment is dependent upon the
construction schedule and receipt of permits. During the operations phase, the wave radar
sensor, together with the weather and wave forecast service, would support asset
management, structural monitoring, and marine transfer operations. Data collected will be
stored locally and transmitted via telemetry to a satellite gateway to an onshore server.

The wave buoys will measure wave heights, periods, and directions and may also be equipped
with a downward facing current profiler, which measures water velocity and direction through
the water column. The top side of the wave buoy is comprised of a tall mast (7 ft [2.1 m] above
sea level approx.) where a set of equipment is fixed: navigational light, navigation radar, solar
panels, antenna, visibility sensors and ultra-sonic anemometer. Generally, wave buoy diameters
range from 1.6 to over 5 ft (0.5 fo over 1.5 m) and range in weight from 440 to 1,320 lbs

(200 to 600 kg). The mooring configuration will be dependent on buoy type, water depth, and
environmental considerations, but generally consists of an anchor weight (approximately 11 ft2
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[T m2] and 1,765 lbs [800 kg]), mooring line, and are equipped with navigational lighting.

The wave buoys would be powered by lead acid and lithium batteries that are charged through
solar panels but would operate using only solar power when available. Deployment of the wave
buoys would occur from vessels equipped with a crane or A-Frame and winch and would be
conducted in accordance with manufacturer specifications by trained personnel.

3.3.9.2 Acoustic Doppler Current Profiler

Sunrise Wind previously anticipated up to three ADCPs would be deployed during construction
along the SRWEC in anticipation of one being installed in the nearshore portion of the SRWEC-
NYS to support the Landfall HDD, one installed in the offshore portion of the SRWEC-OCS to
support cable installation, and one installed along the SRWEC-NYS to comply with Sunrise Wind's
Article VIl Condition #118(b). However, Sunrise Wind anticipates installing downward looking
ADCP on the wave buoy in the nearshore portion of the SRWEC-NYS to support the Landfall HDD,
the botftom-mounted ADCP in the offshore portion of the SRWEC-OCS is no longer anticipated,
and the ADCP required by Article Vil is anficipated to be boat-based, and not bottom-
mounted. Thus, Sunrise Wind does not anticipate installing any bottom-mounted (upward-
facing) ADCP.

Any ADCPs deployed will only be used during the installation period and recovery of the ADCPs
would occur within a few months of installation completion. ADCPs collect current
measurements, including direction and velocity through the water column by sending pulses
through the water column at varying frequencies. This data may be stored internally and
fransferred upon equipment recovery or, for real-time monitoring, the data may be transmitted
via telemetry to a satellite gateway to an onshore server using a transmission buoy. The number
and locations of ADCPs will be determined as the cable route, seabed conditions, and ocean
dynamics are further defined and in coordination with stakeholders.

The adopted ADCP configuration could consist of two solutions, which are described below.
Although Sunrise Wind does not anficipate using botfom-mounted (upward-facing) ADCP, it is
maintained within the PDE.

« Anupward facing ADCP mounted on a seabed frame, a groundline connecting the frame
to the ground weight, and a data storage/recovery system. The groundline will be relatively
taut, with generally no sweep occurring throughout the tides. The seabed frame has an
approximately 11 ft2 (1 m2) footprint. Itis 1.6 fo 3.3 ft (0.5 to 1 m) in height and weighs 220 to
1,100 lbs (100 to 500 kg). The frame may consist of simple tripod designs with gimbal and/or
trawl resistant features such as low profile and protected sides. ADCPs are powered by
alkaline or lithium batteries. There are two standard mooring configurations that may be
used. One includes a surface marker buoy that can be used for telemeftry in real time and
navigation and acts as the primary recovery method. If used, the marker buoy may be
affixed to the ground weight by chain or rope mooring. The second configuration does not
have a surface marker and relies on an acoustic system to release floats, which are
aftached to the ADCP frame. ADCP deployment will be conducted in accordance with
manufacturer specifications by trained personnel. Deployment and recovery of ADCP
frames and moorings can generally be conducted on a small workboat or cat equipped
with on-deck crane, winch, and bow roller.
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e An alternative setup is using a standard wave buoy (as described in Section 3.3.9.1), and
installing a bottom-mounted ADCP to the lower part of the submerged hull of the buoy.

3.3.9.3 Ground Based Lidar

The lidar wind measurements will be taken using ground-based lidars and anemometers.
During construction, ground-based lidar includes LIDAR installation at some ports, on decks of
installation of work vessels, or on the OCS-DC.

The lidars used for some port facilities and installation or work vessels are aimed af supporting
liffing operations to ensure safety and to minimize risk to equipment, vessels, and crew.

There will be:
« 3lidars at different ports (specific locations to be confirmed)
e 2lidars on two installation vessels (foundation vessel and WTG vessel)

The OCS-DC lidar is not yet confirmed. The design for the OCS-DC may include a lidar mount
and connection point to support potential installation of a sensor.

3.3.94 Wave Radar Sensors

Up fo one directional wave radar sensor will be installed in the SRWF located at the OCS-DC.
This will be installed when the OCS-DC is energized and wiill stay in place for the entire
operational life of the windfarm.

3.3.9.5 Weather Stations

Weather stations with anemometers will be installed on the OCS-DC and selected WTG(s) as per
NYISO requirements. The units to be placed on the OCS-DC shall be part of a single weather
station installed in the roof of the upper level of the converter station. The weather station will
include measurements of air temperature; air pressure; humidity; visibility; and wind speed and
direction.
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3.3.10 Ports, Vessels and Vehicles, Material Transportation, Chemical and
Waste Management, and Construction Work Zones

Sunrise Wind is evaluating the potential use of several existing port facilities located in New York,
Connecticut, and Rhode Island to support offshore construction, assembly and fabrication, crew
transfer and logistics, as further described below. Sunrise Wind is also considering backup
options, as briefly summarized below and listed in Table 3.3.10-1 and Figure 3.3.10-1. At this time
no final determination has been made concerning the specific location(s) of these activities.
Vessels traveling from Europe may also travel to ports in Canada (e.g., for foundation
marshalling and/or for material loading for scour protection and secondary cable protection)
prior to traveling to the SRWF. Several existing port facilities would require no upgrades or
modifications for use in connection with the Project. And, to the extent that upgrades or
modifications at an existing port facility may occur, such work would either (1) be permitted and
undertaken by port owners/operators and/or governmental or quasi-governmental entities in
conjunction with state economic development initiatives relating to the broader US offshore
wind industry or (2) evaluated as part of BOEM's review of other projects being developed by
Sunrise Wind's fellow subsidiaries of North East Offshore, LLC (i.e., the South Fork Wind Farm
and/or the Revolution Wind Farm). Whether or not upgrades are required, constfruction port
facilities are expected to serve multiple offshore wind projects, and potentially multiple offshore
wind related and other maritime industries. Given that these construction ports are infended to
serve the US offshore wind industry as a whole, and not the Project or North East Offshore, LLC’s
subsidiaries specifically, they have independent utility from the Project.

As stated, the primary construction ports that are expected to be used during construction are
as follows:

« Albany and/or Coeymans, NY: Foundation scope. Either of these construction port areas
could be used to support fabrication and assembly of secondary-steel foundation
components, as well as staging and load-out operations in collaboration with a key
subcontractor. No upgrades or modifications are anficipated to either facility in connection
with the Project (other than de minimis measures such as the potential use of femporary
facilities) because both facilities are already suitable for the contemplated activities.

But Sunrise Wind understands that upgrades to serve the US offshore wind industry are
currently contemplated. For instance, the Port of Albany has announced upgrades that
include an offshore wind tower factory; and the owner of the Port of Coeymans has
submitted a permit application to NYSDEC and USACE for offshore wind-related upgrades,
including in conjunction with New York State's most recent offshore wind solicitation.
Sunrise Wind understands that the permitting process includes Section 106 consultation and
consultation with the New York State Historic Preservation Office (NYSHPO).
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e Port of New London, CT: WTG scope. This construction port is intended o support the staging,
pre-assembly and load-out of the nacelle units, the fower sections and the blades. Upgrades
at the Port of New London are being permitted, and will be undertaken, by the Connecticut
Port Authority. Sunrise Wind understands that the permitting process requires approvals from
both the Connecticut Department of Energy and Environmental Protection (CT DEEP) and
the USACE, and includes consultation with the Connecticut SHPO pursuant to Section 106.
The upgrades are intended to serve the US offshore wind industry as a whole, while
maintaining and improving ufility for other maritime industries (including fishing and break
bulk cargo). Other offshore wind developers beyond Sunrise Wind and its affiliates are
expected to have the opportunity to use the construction port.

« Port of Davisville-Quonset Point, RI: Construction Management Base. This construction port is
infended to support the berthing and sheltering of CTVs, as well as the onshore office and
warehouse facilities required to support the offshore installation activities. In addifion to its
potential role as a construction port, the Port of Davisville-Quonset Point, Rl is being
considered for use as an operations and maintenance facility for both the Project and for
North East Offshore, LLC subsidiary South Fork Wind LLC’s South Fork Wind Farm Project. All
necessary upgrades are described in Section 3.5.5 below were analyzed in BOEM’s review of
the South Fork Wind Farm Project.

Other construction ports may be used as back-up or support facilities if they become preferable
to the primary port facilities, or if Sunrise Wind determines that additional scope is required (for
example, using an existing port facility to support minor marshalling activities). These back-up
options include the Port of New York-New Jersey, NY, the New Bedford Marine Commerce
Terminal, MA, Sparrow’s Point, MD, Paulsboro Marine Terminal, NJ, Port of Providence, Rl and
Port of Norfolk, VA. The use of these ports will depend upon contract signing and vessel
availability, home port locations of vessels, supply chain logistics, emergency or storm refuge,
and/or additional unforeseen circumstances. Upgrades at these facilities are for the most part
not required for the purposes of the Project. To the extent that upgrades are made by port
operators to support the US offshore wind industry or other maritime industries, Sunrise Wind may
rely on such upgrades after the fact, but would have no involvement in them. A complete list of
potential port facilities is provided in Table 3.3.10-1.
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Table 3.3.10-1 Potential Port Facilities

City/Town, County

Summary of Potential Activities

WTG Tower, Foundation oam Construction Electrical
Nacelle, and Blade Marshalling and Activities Base Activities
Storage, Advanced and
Pre-commissioning, Foundation Support
and Marshalling Component
Fabrication
Connecticut Port of New London New London,
[ ]
New London County
Massachusetts | New Bedford Marine New Bedford,
. . [ ]
Commerce Terminal Bristol County
Maryland Sparrows Point Sparrows Point, o
Baltimore County
New Jersey Paulsboro Marine Paulsboro, Gloucester o
Terminal County
New York Port of Albany Albany, Albany County °
Port of Brooklyn Brooklyn, Kings County °
Port of Coeymans Coeymans, o
Albany County
Port Jefferson Port Jefferson Village, R
Suffolk County
Port of New York New York City, New York .
County
Port of Montauk Montauk, Suffolk County °
Rhode Island Port of Providence Providence, Providence o o o
County
Port of Davisville and North Kingstown, R .
Quonset Point Washington County
Port of Galilee Narragansett, R
Washington County
Virginia Port of Norfolk Norfolk, Norfolk County .
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3.3.10.1 Vessels and Vehicles

Construction of the Project will require the support of onshore construction equipment

(Table 3.3.10-2), as well as various vessels, helicopters, and unmanned systems (Table 3.3.10-3).
Additional information is provided in Appendix F regarding anticipated vessel trips and
anficipated vessel dimensions. For each vessel type, the route plan for the vessel operation area
will be developed to meet industry guidelines and best practices in accordance with
International Chamber of Shipping guidance. The Project will install operational AIS on all vessels
associated with the construction of the Project. AIS will be used to monitor the number of vessels
and fraffic patterns for analysis and compliance with vessel speed requirements. All vessels will
operate in accordance with applicable rules and regulations for maritime operation within US
and federal waters. Similarly, all aviation operation, including flying routes and altitude, will be
aligned with relevant stakeholders (e.g., the FAA). Additionally, the Project will adhere to current
vessel speed restrictions as appropriate at the time of Project activities and in accordance with
BOEM and NOAA Fisheries requirements.

Project vessels will employ a variety of anchoring systems, which include a range of size, weight,
mooring systems, and penetration depths. Anchors associated with cable laying vessels will have
a maximum penetration depth of 15 ft (4.6 m). Jack-up will include up to four spudcans with a
maximum penetration depth of 52 ft (15.8 m). Jack up will occur within the 722-ft (220-m) radius
cleared around foundation locations during seafloor preparation activities.

Safety of Project personnel, crew, and contractors is of the utmost importance fo Sunrise Wind
(see Appendices E1 and E2). In planning construction activities, Sunrise Wind will account for
weather conditions that could affect the safety and efficiency of construction activifies. As a
general rule, all offshore work will be halted in wind conditions, lightning storms, and/or sea
states that exceed Project operational limits as detailed in the SMS (Appendix E2).

Risk assessments or guidelines from equipment manufacturers may alter acceptable operating
limits. As detailed in the Project’s SMS, work may be stopped at any tfime for
human/environmental health or safety reasons.

The ice season is a potential issue for workboats heading to and from the SRWF and SRWEC.
As noted in Section 4.3.1, there is a potential for equipment and vessels above the water line to
experience icing; however, sea ice is not a typical occurrence in the SRWF or SRWEC.

Low visibility conditions in the Project Area could also be a concern for work crews and vessels.
Low visibility conditions due to fog are most common in summer months, with June being the
highest risk at ten potential days of fog (see Affected Environment Section 4.3.1). Should any

sea ice, icing on the vessel, and/or low visibility condition occur during the construction period or
impact maritime navigation to the site, construction plans would be altered to avoid working
under any conditions with the potential to compromise safety (see Appendix ET).
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Table 3.3.10-2 Summary of Equipment to Support Onshore Construction

Equipment Type # of OnCS-DC Onshore Transmission Cable
Units
AC units .
All-Terrain Forklift 1 .
Backhoe 3 .
Blade Finisher 1 .
Bobcat/ Skid Steer 8 . .
Bucket Truck/large utility support vehicle 1 .
Cable Puller 1 .
Chipper 1 .
Compactors 3 .
Compressors 5 .
Concrete Saws 6 .
Concrete Truck 7 . .
Concrete Vibrator 1 .
Drill Rig 1 .
Dump Truck 7 . .
Feller/Buncher 1 .
Front End Loader 2 . .
Generator 1 .
Graders 1 .
Hydraulic Tamper 1 .
Large Aerial Lift 1 .
Large Bulldozer 2 .
Large Crane 1 .
Large Excavator 1 .
Light Commercial Truck 8 .
Log Truck 1 .
Medium Aerial Lift 2 .
Medium Crane 2 .
Medium Excavator 2 .
Passenger Truck 8 . o
Pumps 9 . o
Refuse Truck 2 .
Roller 1 .
Semi-Truck 5 .
Skidder 1 .
Small Bulldozer 3 .
Small Crane 1 .
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Equipment Type # of OnCS-DC Onshore Transmission Cable
Units
Small Excavator 4 .
Small Tractor 1 .
Trenchers 1 .
Welder 1 .
Work Truck 1 B

Table 3.3.10-3 Summary of Vessels and Helicopters to Support Offshore Construction

Vessel Type # of Foundations OCS-DC SRWEC IAC WIGs
Vessels
Heavy Lift Installation Vessel 2 . .
Multi-Purpose Supply Vessel 3 . .
Heavy Transport Vessel 5 o
Rock Dumping Vessel 2 . .
Bubble Curtain Vessel 2 . .
Fuel Bunkering Vessel 2 . .
Transportation Barge 3 . .
Escort Tug for Barge 3 .
Towing Tug 6 . . B
Anchor Handling Tug 2 . . .
Assisting tug 2 .
Platform Supply Vessel 1 .
Jack-Up Vessel/Jack-up 2 . o . . .
Accommodation Vessel
Transport Freighter 3 B
Support Barge 1 .
Boulder Clearance Vessel 2 B o
Sand Wave Leveling Vessel 2 B o
PLGR Vessel 2 . B
Cable Laying Vessel 3 B o
Cable Burial Vessel 2 . .
Cable Remedial Protection 2 . .
Vessel
Array Walk-2-Work Vessel 1 .
Survey Vessel 5 . .
C1v 5 . . . . .
Guard/Safety Vessel 5 . . . . .
Sov 1 . . . .
Helicopter 1 . . . . .
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3.3.10.2 Material Transport

Large Project components, including the WTGs, the foundations, OCS-DC topside, cables,

and HDD cable duct may be transported to an existing port for pre-assembly or storage prior to
being delivered to the SRWF and landfall location, or they may be delivered directly to the SRWF
from offsite fabrication and manufacturing facilities located in North America, Europe, and/or
Asia. Some large Project components, as well as secondary equipment, supplies and crew, will
be transported to and from the SRWF from existing ports. Helicopters may be used for crew
changes during installation of the WTGs.

Some equipment and materials required for the Landfall HDD, ICW HDD, cable pulling and
ductbank construction will be transported via barge to Smith Point County Park due to existing
weight limit restrictions on the Smith Point Bridge. A temporary landing structure will be installed
at Smith Point County Park to aid in the offloading of equipment/materials. The temporary
landing structure will be a temporary fixed pier, measuring up to approximately 3,872 ft2 (359
m?2), with dimensions approximately 16-ft wide by 242-ft long (4.8 m by 73.7 m). The temporary
fixed pier will be secured to the seabed with up to 21 piles with a diameter of 16 in (40.6 cm). The
piles will be placed using a crane barge with 4 spuds each with a diameter of 30in (76.2 cm).
The transit barge will have 4 spuds each with a diameter of 30 in (76.2 cm). The maximum
mudline temporary footprint for piles and spuds will be approximately 150 ft2 (13.9 m2). The
temporary landing structure may need to remain in place year-round but the use would be
limited to fall, winter, and spring. The temporary landing structure may be used during

two construction periods since the Landfall HDD, ICW HDD, and SRWEC pull-in may be done in
different years.

3.3.10.3 Chemical Transport

During construction, all chemicals will be brought to site aboard vessels and be transported in
manufacturer’s original packaging or in National Transportation Safety Council (NTSC) approved
tote containers. It is anficipated that any chemicals to be stored on site will be integral with
associated equipment and will not be transported independently from this equipment.

During construction, chemicals transfers may take place daily depending on operational
requirements of the various confractors. Chemical tfransfers will be executed in accordance with
industry best practices considering health, safety, and environment, and will be in compliance
with local, state, and federal regulations. Chemical fransfer volumes will be determined by
operational requirements of the various contractors, and will be in compliance with all local,
state, and federal regulations.

Any chemicals to be freated or disposed of will be transported to typical onshore waste
receiving sites within the area that conform to safe and environmentally friendly methods in
accordance with local, state, and federal regulations. Summaries of maximum quantities of
anficipated chemicals are presented in Table 3.3.1-2 and Table 3.3.6-2. Sunrise Wind will also
implement an ERP/OSRP (Appendix E1) and an SPCC, that will be developed as part of the
EM&CP for the Project.

Sunrise Wind will meet applicable regulations and standards, as set by the International Maritime
Organization’s (IMO) International Convention for the Prevention of Pollution from Ships
(MARPOL), the USCG, and the State of New York, for freatment and disposal of solid and liquid
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wastes generated during all phases of the Project. Solid and liquid waste volumes for the Project
will be updated for the FDR/FIR.

Table 3.3.10-4 provides the amounts of solid and liquid wastes generated by vessel activity
during the construction and disposal and tfreatment methods. All vessels will comply with USCG
standards in US territorial waters to legally discharge uncontaminated ballast and bilge water,
and standards regarding ballast water management. Outside of US territorial waters, vessels will
be compliant with the IMO Ballast Water Management Convention standards.

Table 3.3.10-4 Anticipated Solid and Liquid Wastes Generated During Offshore Construction

Source Construction Method of Disposal
cubic yd (m3)

Oily bilge water 3,461 (2,646) Stored onboard and delivered to a port reception facility or tfreated
onboard with an oil water separator

Oily residues (sludge) | 957 (732) Stored onboard and delivered to a port reception facility

Sewage 4,112 (3,144) Treated onboard with an IMO/USCG-certified Marine Sanitation Device and
discharged overboard or delivered to a port reception facility

Plastics 2,467 (1,886) Stored onboard and delivered to a port reception facility

Food wastes 411 (314) Stored onboard and delivered to a port reception facility or discharged
overboard in accordance with US regulations

Domestic wastes 411 (314) Stored onboard and delivered to a port reception facility

Cooking ol 106 (81) Stored onboard and delivered to a port reception facility

Operational wastes 1,908 (1,459) Stored onboard and delivered to a port reception facility

Vessels will observe the 3.5-mi (3-nm) No-Discharge Zone and will be equipped with an IMO/
USCG-certified Marine Sanitation Device for treatment of sewage if the vessel is to discharge
treated effluent outside of the 3.5-mi (3-nm) No-Discharge Zone.

3.3.10.4 Temporary Construction Work Zone

The USCG routinely establishes temporary safety zones to facilitate mariner safety for a variety of
waterway activities such as bridge construction, cable laying, wreck removal, etc.

Temporary safety zones were established during the construction of the Block Island Wind Farm,
including inter-array and export cable installation activities 15.

Sunrise Wind will request, and it is expected the USCG will establish, femporary safety zones
around each WTG, the OCS-DC, and each cable-laying vessel. Specifically, the following will be
requested:

e The WTG and OCS-DC safety zones would extend to a maximum 500-yd (457-m) radius and
would be enforceable only while construction vessels are on-scene and engaged in
construction activity.

15 As described in 81 Federal Register 31862. https://www.federalregister.gov/documents/2016/05/20/2016-11826/safety-
zone-block-island-wind-farm-rhode-island-sound-fi.
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e For cable-laying vessels, moving safety zones of up to 500 yd (457 m) total centered on each
vessel as it progresses along the cable route would be established.

Sunrise Wind will implement a communication plan (see Appendix B) during construction to
inform mariners of construction activities, vessel movements, and how construction activities
may affect the area. Communication will be facilitated through maintaining a Project website,
the Fisheries Liaison, submitting local notices to mariners and vessel float plans, and coordinating
with the USCG.

3.4 Commissioning

Commissioning of the Project involves testing of Project components to meet standards for
safety and grid interconnection reliability. Certain activities to support commissioning of offshore
Project components are completed onshore prior to transit offshore. Commissioning of offshore
Project components will require technicians to travel to each WTG and the OCS-DC to perform
certain activities; it is expected that technicians will travel via CTVs, SOV, and/or helicopters.
Commissioning of the various Project components is included in the construction durations
summarized in Section 3.2.

3.4.1 Onshore Converter Station

Commissioning of the OnCS-DC will include Site Acceptance Testing and Site Integration
Testing. To verify the high-voltage system of the OnCS-DC, the system will be energized using
an external energy source and tested to confirm that all high-voltage apparatus,

switching philosophy, interlocking, and metering apparatus associated with high-voltage
equipment operate as per the design. Each system on the OnCS-DC will be integrated,
displayed, and confrolled using a SCADA Control System. At this point, the OnCS-DC auxiliary
equipment will be operational and ready for energization.

3.4.2 Offshore Converter Station

The commissioning of the OCS-DC wiill be at a high level of completion and will be verified prior
to offshore transport to the Project Area. The onshore commissioning campaign will include

Site Acceptance Testing and Site Integration Testing. The OCS-DC will be energized using an
external energy source and tested to confirm that all high-voltage apparatus, switching
philosophy, and interlocking associated with high-voltage equipment operate as per the design.

Once installed offshore, commissioning includes initial start-up of the OCS-DC and a final
Offshore Site Acceptance Test of each individual system. Each system on the OCS-DC will be
infegrated, displayed, and confrolled using a SCADA Control System. At this point, the OCS-DC
auxiliary equipment will be operational and ready for energization. If it is not possible to energize
directly after installation (e.g., due to lack of grid, defective component, or vessel requirements,
and/or to allow the vessel to meet certain weather windows), then the use of diesel generators
may be required fo commence with initial commissioning activities.

Once the OCS-DC is commissioned, it is ready to be connected to the grid network via the
SRWEC. This step is normally initiated immediately following the installation of the offshore platform.
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3.4.3 Wind Turbine Generators

A number of quality control and WTG commissioning activities will be completed onshore prior to
fransporting WTGs to the SRWF. Upon successful completfion of WTG installation and energization,
offshore commissioning works will begin. If it is not possible to energize directly after installation
(e.g., due to lack of grid, defective component or vessel requirements, and/or to allow the
vessel to meet certain weather windows), then the furbine may be powered by either a
permanent infegrated battery back-up power solution or by use of temporary diesel generators
to keep the WTG in a safe and dry condition (by operating the dehumidifiers in tower and
nacelle) and to commence with initial commissioning activities. Final commissioning includes
several system functionality and verification tests.

3.5 Operations and Maintenance

Per the Lease, the operations term of the Project is 25 years but could be extended to 30 or

35 years. The operations term will commence on the date of COP approval. It is anficipated that
Sunrise Wind will request to extend the operations term in accordance with applicable
regulations in 30 CFR § 585.235.

The O&M Plan for both the Project’s onshore and offshore infrastructure will be finalized as a
component of the FDR/FIR review process; however, a preliminary O&M plan for the Onshore
Facilities, offshore fransmission facilities (e.g., the SRWEC, IAC, and the OCS-DC electrical
components) and WTGs is provided in the following sections. As noted previously, various existing
ports are under consideration to support offshore construction, assembly and fabrication, crew
transfer and logistics (including for O&M activities) (see Section 3.5.5 and Table 3.3.10-3).

The Project will rely on @rsted’s more than two decades of operational experience across more
than 28 offshore wind farms currently in operation, as well as Eversource'’s decades of
experience operating fransmission assets across New England. To support O&M, the Project will
be conftrolled 24/7 via a remote surveillance system (i.e., SCADA).

Sunrise Wind is currently investigating locations and facilities across New York, New England, and
the Mid-Atflantic to provide O&M support to the Project. It is anticipated that any O&M facility
that is used to support the Project will also support other offshore wind projects on the US East
Coast, and potentially also other maritime industries. Sunrise Wind has not made a final decision
on which O&M facility (or facilities) to use, and is currently considering the following existing ports:

e Brooklyn, New York;

« Montauk, New York;

« Port Jefferson, New York;

» Port of Galilee, Rhode Island; and

¢ Quonset, Rhode Island.
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The decision on the location of the O&M offices, warehouse, main component storage facilities,
port call, and airfield (if required) will depend on several factors, including but not limited to:
supply chain footprint, portfolio synergies, geographical proximity to the Project, the presence of
existing infrastructure, and workforce opportunities. It is most efficient for the offshore wind
industry, to the extent practicable, to leverage existing facilities and infrastructure that are
suitable, hence limiting the need for upgrades or modifications. Additional information regarding
the O&M facilities is provided in Section 3.5.5.

3.5.1 Onshore Facilities

Sunrise Wind will monitor the OnCS-DC remotely on a confinuous basis. The equipment in the
ONnCS-DC will be configured with a condition monitoring system that will sound an alarm upon
detecting equipment faults, unintended shutdowns, or other issues. In addition, the OnCS-DC will
be inspected for anomalies with the equipment operation in accordance with manufacturers’
recommendations. Sunrise Wind will put in place an established and documented program for
the maintenance of all equipment critical to reliable operation. Maintenance programs will
conform to the equipment manufacturer's recommendations.

In addition, a reliability maintenance program will be implemented. Preventive maintenance will
be performed on the ONCS-DC, Onshore Transmission Cable, and Onshore Interconnection
Cable, and planned outages will be conducted in accordance with the North American
Electric Reliability Corporation (NERC)/Northeast Power Coordinating Council, Inc. (NPCC)
Standard-TOP-003-1, and protective system maintenance will be performed in accordance with
the NPCC PRC 005-2 standard. Equipment will be maintained in accordance with the
inferconnection agreement; maintenance will be completed by qualified personnel in
accordance with applicable industry standards and good ufility practice to provide maximum
operating performance and reliability.

Vegetation will be managed to ensure safe operation of and access to the Onshore
Transmission Cable and Onshore Interconnection Cable, as needed. To support O&M of the
onshore section of the SRWEC and portions of the Onshore Transmission Cable, a 20-ft
(6-m)-wide Project Easement for Operational ROW centered on the cables will be requested.
Sunrise Wind does not intend to use pesticides during operation of the Project. While the
vegetation management requirements for the Project are expected to be minimal, the use of
herbicides to effectively manage the vegetation for reliability purposes would be considered as
part of an effective Intfegrated Vegetation Management (IVM) program. IVM practices include
manual cutting, mowing and the prescriptive use of federally-approved and state-registered
herbicides to eliminate targeted plant species within the ROW. Herbicides are an intfegral part of
the IVM program and would be applied, using federally-approved, NYS-listed herbicides,
following all NYS and local regulations and label restrictions. More specific details on the IVM
program are included within the Project EM&CP.
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3.5.2 Offshore Transmission Facilities

Pursuant fo 30 CFR § 585.200(b), Sunrise Wind has the right fo one or more easements, without
further competition, as necessary for the full utilization of the lease, and under applicable
regulations in 30 CFR § 585. Sunrise Wind is requesting a project easement up to 1,902 ft (580 m)
centered on the export cable. It is expected that O&M activities for the export cable,
particularly should a fault or failure occur, could require additional area outside the surveyed
corridor to support a repair. Prior o repair works, surveys would be undertaken for areas
anticipated to be impacted by a repair. Additional licenses and/or easements required for the
SRWEC-NYS are discussed in Section 1.4.3.

A summary of offshore tfransmission facility routine maintenance activities and the anticipated
frequency at which they may occur is provided in Table 3.5.2-1. Routine maintenance
requirements (including frequencies) referenced in this table are used to support analyses in this
COP and are subject to change based on final design specifications and manufacturer
requirements. Detailed information regarding maintenance and required frequencies will be
included in the FDR/FIR, to be reviewed by the CVA and submitted to BOEM prior to construction.

Table 3.5.2-1 Routine Maintenance Activities for Offshore Transmission Assets

Maintenance/Survey Activity Indicative Frequency

Routine service of electrical components 20 per year

Electrical inspections of the OCS-DC 2 per year

Scheduled maintenance of OCS-DC components Annual

Seafloor survey (i.e., bathymetry, cable burial depth, At 1 year after commissioning, 2-3 years after commissioning,
cable protection) and 5-8 years affer commissioning; frequency thereafter will

depend on the findings of the initial surveys

Minor corrective and preventative maintenance of

OCS-DC equipment 7 per year

Maijor corrective and preventative maintenance of

OCS-DC equipment 2 per lifetime

Sunrise Wind will employ a proprietary state-of-the-art asset management system to inspect
offshore fransmission assets including the OCS-DC (electrical components), SRWEC, and IAC.
This system provides a data-driven assessment of the asset condition and allows for prediction
and assessment of whether inspections and/or maintenance activities should be accelerated or
postponed. This approach allows the Project to maximize O&M efficiencies.

The SRWEC and IAC typically have no maintenance requirements unless a fault or failure occurs.
To evaluate integrity of the assets, Sunrise Wind infends to conduct a bathymetry survey along the
entirety of the cable routes immediately following installation (scope of installation contractor),
and at 1 year after commissioning, 2-3 years after commissioning, and 5-8 years after
commissioning. Survey frequency thereafter will depend on the findings of the initial surveys
(i.e., site seabed dynamics and soil conditions). A survey may also be conducted after a major
storm event (i.e., greater than 10-year event). Surveys of the cables may be conducted in
coordination with scour surveys at the foundations.
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Should the periodic bathymetry surveys completed during the operational lifetime of the Project
indicate that the cables no longer meet an acceptable burial depth (as determined by the
Cable Burial Risk Assessment), the following actions may be taken:

o Alert the necessary regulatory authorities, as appropriate;

e Undertake an updated Cable Burial Risk Assessment to establish whether cable is af risk from
external threats (i.e., anchors, fishing, dredging);

« Survey monitoring campaign for the specific zone around the shallow buried cable; and
e Assess the risk to cable integrity.

Based on the outcome of these assessments, several options may be undertaken, as feasible,
permitted and practical:

e« Remedial burial if feasible and practical;
« Secondary protection (rock protection, rock bags or matiresses); and/or
* Increased frequency of bathymetry surveys to assess reburial.

It is possible submarine cables may need to be repaired or replaced due to fault or failure.
Also, it is expected that a maximum of 10 percent of the cable protection placed during
installation may require replacement/remediation over the lifetime of the Project.

These maintenance activities are considered non-routine. If cable repair/replacement or
remedial cable protection are required, the Project will complete any necessary surveys of the
seafloor in areas where O&M activities would occur and obtain necessary approvals. These
activities will result in a short-term disturbance of the seafloor similar to or less than what is
anficipated during construction.

3.5.3 Wind Turbine Generator and Offshore Converter Station Foundations

A summary of WTG and OCS-DC foundation maintenance activities and the anticipated
frequency at which they may occuris provided in Table 3.5.3-1. Maintenance requirements
(including frequencies) referenced in this table are used to support analyses in this COP and are
subject to change based on final design specifications and manufacturer requirements.
Detailed information regarding maintenance and required frequencies will be included in the
FDR/FIR, to be reviewed by the CVA and submitted to BOEM prior fo construction.
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Table 3.5.3-1 Foundation Maintenance Activities

Maintenance/Survey Activity
Above water inspection and maintenance

Visual inspections for deterioration of coating system,
inspection of corrosion, damage within the splash zone,
reading of meters, inspection of alarm logs, etc.

Indicative Frequency
Annual

Subsea inspection

To detect, measure, and record deterioration that affects
structural integrity, including inspection of corrosion, minor
maintenance activities that can be performed without
outage/reduced power production (yield)

3 to 5 years or defined based on risk

Major maintenance

Every 8 years

Corrective Maintenance

Coating repair, inspection of corrosion and maintenance,
maintenance activities that can be performed without
outage/reduced power production (yield)

As needed

Seafloor Survey
Bathymetry, scour, efc.

At 1 year affer commissioning, 2-3 years after
commissioning, and 5-8 years after commissioning;
frequency thereafter will depend on the findings of the
inifial surveys

3.5.4 Wind Turbine Generators

A summary of WTG maintenance activities and the anticipated frequency at which they may
occur is provided in Table 3.5.4-1. Maintenance requirements (including frequencies) referenced
in this fable are used to support analyses in this COP and are subject to change based on final
design specifications and manufacturer requirements. Detailed information regarding
maintenance and required frequencies will be included in the FDR/FIR, to be reviewed by the
CVA and submitted to BOEM prior to construction. As discussed in Section 3.3.1, WTGs will be
continuously remotely monitored via the SCADA systems from shore.

Table 3.5.4-1 WTG Maintenance Frequency

Maintenance/Survey Activity Indicative Frequency

Routine Service & Safety Surveys/Checks Annual
Oil and High-Voltage Maintenance Annual
Visual Blade Inspections (Internal and External) Annual
Fault Rectification As needed
Major Replacements As needed

End of Warranty Inspections

At end of warranty period

Preventative maintenance activities will be planned for periods of low wind and good weather
(typically corresponding o the spring and summer seasons). The WTGs will remain operational

between work periods of the maintenance crews.
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Certain O&M activities may require presence of either a jack-up vessel or anchored barge
vessel. These activities will result in a short-term disturbance of the seafloor similar to or less than
what is anficipated.

3.5.5 Ports, Vessels and Vehicle Mobilization and Material Transportation

Sunrise Wind expects to use a variety of vessels to support O&M, including SOVs with deployable
work boats (SOV support craft), CTVs, jack-up vessels, and cable laying vessels. A hoist-equipped
helicopter and unmanned aircraft systems may also be used to support O&M. Table 3.5.5-1
provides a summary of O&M support vessels that are currently being considered to support
Project O&M. The type and number of vessels and helicopters will vary over the operational
lifetime of the Project. For each vessel type the route plan for the vessel operation area will be
developed to meet industry guidelines and best practices in accordance with International
Chamber of Shipping guidelines. The Project will install operational AlS on all vessels associated
with the operation of the Project. AIS will be used to monitor the number of vessels and traffic
patterns for analysis and compliance with vessel speed requirements. All vessels will operate in
accordance with applicable rules and regulations for maritime operation within US and federal
waters. Similarly, all aviation operation, including flying routes and altitude, will be aligned with
relevant stakeholders (e.g., the FAA). Additionally, the Project will adhere to vessel speed
restrictions as appropriate.

The Project is evaluating the use of several port options to support O&M of the Project

(see Table 3.3.10-1). O&M facilities at/near some or all of these ports will be used for windfarm
monitoring and equipment storage for multiple offshore wind projects, including the Sunrise Wind
Farm, Revolution Wind Farm, and South Fork Wind Farm-not to mention, in one case, being used
for general corporate purposes. Furthermore, to the extent that these potential O&M facilities
would require any upgrades, their potential impacts to historic or cultural properties are being
considered in the COP review processes for other projects, or by other agencies. (There are no
plans to establish an O&M building at, or otherwise implement improvements to, the Port of
Galilee or Port of Brooklyn; instead, use of these ports would be limited to existing facilities that
are maintained by the port, and will not require upgrades).

o Port Jefferson, Research Way O&M Building: The Research Way facility is described and
evaluated in the Revolution Wind Farm COP (Revolution Wind, LLC 2021). It is an existing
upland building currently planned to serve as a regional O&M hub and headquarters for
Orsted and multiple offshore wind projects. The building is located approximately é mi
(9.7 km) from Port Jefferson harbor at 22 Research Way in Setauket-East Setauket, NY, within
an office park that also hosts technology companies and healthcare providers (among
other businesses). A review of publicly available records and historic aerial photography
indicated that this building was constructed between 1985 and 1992. It has no record within
the NYSHPO and does not appear to satisfy the criteria of NRHP eligibility. The building was
recently purchased by Northeast Offshore, LLC, and infernal upgrades to establish office and
warehouse space are planned.
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The contemplated work requires no governmental authorization other than local building
permits, and will consist almost entirely of interior renovations to create workspaces.

No external expansions or modifications are planned; instead, any work affect the exterior of
the building will be limited to repairs (e.g., broken windows), and will preserve the existing
appearance. The only other exterior work being contemplated consists of maintenance of
the parking lot and landscaping (which will be limited to the existing design and scope of
use), and the potential addition of signage. As a result, there will be no work that could
directly or indirectly cause alterations in the character or use of historic properties.

The Research Way facility will not be just an O&M facility for a particular project, but rather
will be capable of serving multiple projects, as well as general Orsted and Eversource
business needs. It therefore will have utility independent of the Project. The building will be a
base for technical, commercial (e.g., confract managers), and warehouse employees, as
will also serve as the management headquarters for Orsted’s North American operations
team. In addition, marine coordination activities for all North East Offshore projects will be
conducted from the building.

« Port Jefferson, O&M Harbor: Upgrades to the Port Jefferson O&M harbor facility, if necessary,
will be permitted by the USACE, including through Section 106 consultation. Orsted and
Eversource are currently evaluating multiple different locations in Port Jefferson Harbor to
berth an SOV which will service multiple offshore wind projects. Several scenarios are under
evaluation, including using an existing pier at the Port Jefferson Power Station, as well as
constructing a new pier adjacent to 146 Beach Street in Port Jefferson, NY. Dredging may be
required at either scenario. As the SOV will only return to shore once or twice per month for
one day, the facility would be able to be utilized by other users. The facility will not be for a
particular project, but rather will be capable of serving multiple projects, as well as other
users. It therefore will have utility independent of the Project.

No new upland structures are planned for either scenario at the harbor. Only container
storage may be established on an interim basis when the SOV comes to shore. This work
would be completed in advance of, and is not dependent upon, approval of the Project.
Again, all of this activity will be permitted by the USACE, including through Section 106
consultation.

e Port of Brooklyn: The existing South Brooklyn Marine Terminal facility may also be utilized as
berth for an SOV. No new activity is planned onshore or in-water in order to berth an SOV
here.

« Port of Davisville-Quonset Point: As described and evaluated in the South Fork Wind Farm
COP (South Fork Wind, LLC 2021), a new building with office space and equipment storage
space, as well as aviation support facilities, is planned to be constructed at the Port of
Davisville-Quonset Point. The facility may also include a stationary crane for equipment
transfer and up to five vessel berths for CTVs. Analysis of this facility is included in the ongoing
review of the South Fork Wind Farm Project.
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Port of Gadlilee: The existing facility may be utilized as berths for CTVs. No new activity is
planned onshore or in-water in order to berth CTVs here.

Port of Montauk: As described and evaluated in the South Fork Wind Farm COP (South Fork
Wind, LLC 2021), a new building with office space and equipment storage space will be
constructed at the Port of Montauk. The facility will also include a stationary crane for
equipment transfer and up to three vessel berths for CTVs. Modifications may also include
reinforcement and/or rehabilitation of quayside(s), as well as both initial and maintenance
dredging to support the CTVs. Analysis of this facility is included in BOEM’'s ongoing review of
the South Fork Wind Farm Project.

During O&M, helicopters may be used to provide supplemental means of access when vessel
access is not practical or desirable. Flights may be restricted to daylight operations when visibility
is good. Helicopters and unmanned aircraft systems may be used to support O&M:

Helicopter Hoist Operations. An integrated helicopter hoist platform located on the roof of
each WTG nacelle will provide access for O&M. SOVs and the OCS-DC may also be fitted
with helicopter hoist platforms. The purpose of this effort is primarily for transport/transfer of
technical personnel and equipment on to/from the WTGs via hoist to the nacelle, but can
also be conducted for fransport/transfer of personnel and equipment fo offshore installations
that do not have a helideck. This is the-means of access in the O&M phase and is typically
used to perform minor repairs and restarts. Hoist operations can be combined with fransport
helicopter operation, e.g., landing on a vessel with a helideck and hoisting technicians or
goods afterwards to a WTG.

Transport/Transfer Operations. Transport helicopter operations are flights from an onshore
airport/heliport to an offshore installation or vessel with a helideck and back. Transfer
helicopter operations are flights within the SRWF, from an offshore installation or vessel with a
helideck to another, and back.

Unmanned Aircraft Systems. Unmanned aircraft systems may be used for inspection of
blades, structures, seabed inspections, and cargo delivery between the assets in the
wind farm.

Table 3.5.5-1 Summary of O&M Vessels and Helicopters

Activity Type Vessel Type Foundations OCS-DC SRWEC IAC WITGs
Routine Service Operations ° ° ° . °
(e.g., annual Vessel (SOV)
maintenance,
troubleshooting, Support Craft . ° ° ° °
inspections) CTV/Surface Effects Ship . . . . .

Helicopter ° °
Unmanned Aircraft System ° °
Non-Routine Jack-Up Vessel . °
(e.g., major .
components Cable-Lay/Cable Burial ° °
exchange) Vvessel

Support Barge
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3.5.6 Chemical and Waste Management

During operations, all chemicals will be initial fills and will be handled on site in original
manufacturers packaging or in NTSC tote containers. With exception of diesel fuel and engine
lubricants, all chemicals normally remain on site for the life of the Project. Because any anticipated
chemicals to be stored on site will be integral to equipment packages, it is anticipated that
chemical transfers will only take place in the form of equipment installation and/or replacement,
which will take place only as required throughout the life of the installation. The quantities expected
to be transferred are considered minimal. If disposal is required, transfer and transportation would
be carried out by a licensed transporter.

Any chemicals to be freated or disposed of will be transported to typical onshore waste
receiving sites within the area that conform to safe and environmentally friendly methods in
accordance with local, state, and federal regulations. Summaries of maximum quantities of
anticipated chemicals are presented in Table 3.3.1-2 and Table 3.3.6-2. Sunrise Wind will also
implement an ERP/OSRP (Appendix E1).

Sunrise Wind will meet applicable regulations and standards, as set by the IMO MARPOL,

the USCG, and the State of New York, for freatment and disposal of solid and liquid wastes
generated during all phases of the Project. Solid and liquid waste volumes for the Project will be
updated for the FDR/FIR.

Table 3.5.6-1 provides the anticipated amounts of solid and liquid wastes generated by vessel
activity during one year of operation, and disposal and treatment methods. Solid and liquid
waste amounts will be updated for the FDR/FIR. All vessels will comply with USCG standards in US
territorial waters to legally discharge uncontaminated ballast and bilge water, and standards
regarding ballast water management. Outside of US territorial waters, vessels will be compliant
with the IMO Ballast Water Management Convention standards.

Table 3.5.6-1 Anticipated Solid and Liquid Wastes Generated During One Year of Offshore
Operations

Source One Year of Operation Method of Disposal

cubic yd (m?3)

Stored onboard and delivered to a port reception facility or

Qily bilge water 216 (165) treated onboard with an oil water separator

Oily residues (sludge) 67 (51) Stored onboard and delivered to a port reception facility

Treated onboard with an IMO/USCG-certified Marine Sanitation
Sewage 349 (267) Device and discharged overboard or delivered to a port
reception facility

Plastics 209 (160) Stored onboard and delivered to a port reception facility

Stored onboard and delivered to a port reception facility or

Food wastes 35 (27) discharged overboard in accordance with US regulations
Domestic wastes 35 (27) Stored onboard and delivered to a port reception facility
Cooking oil 5(4) Stored onboard and delivered to a port reception facility
Operational wastes 140 (107) Stored onboard and delivered to a port reception facility
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Vessels will observe the 3.5-mi (3-nm) No-Discharge Zone and will be equipped with a
USCG-certified Marine Sanitatfion Device for treatment of sewage if the vessel is to discharge
treated effluent outside of the 3.5-mi (3-nm) No-Discharge Zone.

3.5.7 Lighting and Marking of Offshore Project Components

Navigation lights, markings, sound signals, and other aids-to-navigation, including AlS on select
WTGs, will be installed and maintained as prescribed within the PATON permit issued by the
USCG for each WTG and the OCS-DC, (a total of up to 95 individual PATON permits).
Additionally, PATONS will be obtained for the lidar, wave buoy, and ADCP, as necessary.

A noftional aids-to-navigation (ATON]) lighting plan is included in Appendix X — Navigation Safety
Risk Assessment (NSRA). The notfional ATON lighting plan is based on existing USCG regulations
and policy, and standards promulgated by the IALA in Recommendation O-139, The Marking of
Man-Made Offshore Structures (IALA 2013). The USCG has endorsed those standards. A final
aids-to-navigation plan will be prepared in consultation with the USCG and wiill include the latest
USCG guidance pursuant to issuance of USCG PATON permits.

Additionally, Sunrise Wind will also light and mark all WTGs in accordance with FAA Advisory
Circular 70/7460-1L (2018), as recommended by BOEM's Guidelines for Lighting and Marking of
Structures Supporting Renewable Energy Development (BOEM 2021). As currently
recommended, the lights would consist of two L-864 medium intensity red lights mounted on the
nacelle and up to three L-810 low intensity red lights mounted on the midsection of the WTG
tower, and all lights will have a synchronous flash rate of 30 flashes per minute (FPM)."”

The OCS-DC will also be lit and marked in accordance with BOEM, FAA, and USCG
requirements for aviation and navigation obstruction lighting, respectively.

The Project is evaluating the implementation of methods to limit the visual impact of the aviation
light, for example, the use of an ADLS to turn on, and off, the AOWLs in response to detection of
aircraft in proximity to the SRWF. Sunrise Wind will use an ADLS, or related means (e.g., dimming
or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM and commercial
and technical feasibility at the time of FDR/FIR approval. Results of a Project-specific ADLS study
are provided in Appendix Y2 — Air Traffic Flow Analysis/ADLS Analysis.

3.6 Decommissioning

WTGs and foundations (along with their associated transition pieces), now have an expected
operating life of at least 25 years, and substantially longer with prudent inspection and
maintenance practices. This fimeframe is applicable to offshore wind facilities worldwide,
including for SRWF. At the end of the Project’s operational life, it will be decommissioned in
accordance with a detailed Project decommissioning plan that will be developed in
compliance with applicable laws, regulations, and BMPs at that time. All facilities will need to be
removed to a depth of 15 ft (4.6 m) below the mudline, unless otherwise authorized by BOEM
(30 CFR § 585.910(a)). Care will be taken to handle waste in a hierarchy that prefers re-use or
recycling, and leaves waste disposal as the last option. Absent permission from BOEM,

Sunrise Wind will complete decommissioning within two years of fermination of the Lease.
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Sunrise Wind will develop a final decommissioning and removal plan for the facility that complies
with all relevant permitting requirements. This plan will account for changing circumstances
during the operational phase of the Project and will reflect new discoveries particularly in the
areas of marine environment, technological change, and any relevant amended legislation.

" ‘le Powered by
Sunrise | ower=

\«’ind Eversource Section 3-94



CONSTRUCTION AND OPERATIONS PLAN

Site Characterization and Assessment of Impacts — Characterization and Assessment Approach

4 SITE CHARACTERIZATION AND ASSESSMENT OF IMPACTS

4.1 Characterization and Assessment Approach

The site characterization and assessment of potential impacts for the Project is structured in
accordance with 30 CFR 585 and the BOEM Information Guidelines for a Renewable Energy
Construction and Operations Plan (COP) (BOEM 2020), as required by 30 CFR 585.626(a) and (b).
The characterization and assessment approach also considers the additional detailed information
and certifications, as specified under 30 CFR 585.627, which support BOEM's compliance with
NEPA regulations and other applicable laws and regulations.

The approach to site characterization and impact assessment involves the following steps, which
are further illustrated in Figure 4.1-1:

« Identification and Analysis of Impact Producing Factors: Project activities and infrastructure,
as described in Section 3, that could affect resources are identified as Impact Producing
Factors (IPF). An IPF could directly or indirectly affect physical, biological, visual, cultural,
socioeconomic, and transportation and navigation resources. Where Project specifications
are not available because final design has not been completed, the PDE was considered to
include the range of possible impact-producing activities. Section 4.2 describes each IPF
and Table 4.2-1 presents a matrix of IPFs by anticipated Project activity and phase.

« Characterization of Affected Environment: The environmental setting of the Project, including
the footprint within federal waters, NYS waters, and onshore within the Town of Brookhaven,
New York, is described for physical, biological, visual, cultural, socioeconomic, and
fransportation and navigation resources that have the potential to be affected by Project
activities. The affected environment includes a regional overview of the resource followed
by characterization of the resource relative to the Project Areq, described separately for the
SRWF, SRWEC-OCS, SRWEC-NYS, and Onshore Facilities; refer to Section 3 for the description
of the Project structures included in each of these categories.

+ Impact Assessment: The impact assessment for the Project involves the evaluation of
potential overlap of each IPF, in time and space, on the affected environment for each
resource, during construction and O&M, as shown in Table 4.2-2. The approach for
evaluating potential impacts during decommissioning of the Project is described below.
The type and degree of potential impacts from proposed Project activities vary based on
the characteristics of the resource (e.g., presence/absence, conservation status, abundance)
and the IPF that may affect each resource. Similar to the description of the affected
environment, potential impacts are discussed separately for the SRWF, SRWEC-OCS,
SRWEC-NYS, and Onshore Facilities, as appropriate.

Potential impacts are characterized as direct or indirect—direct impacts are those occurring
at the same place and time as the initial cause or action and indirect impacts are those that
occur later in time or are spatially removed from the activity. The anticipated duration of an
impact and recovery fime following the impact are also described, often qualitatively and in
connection to the Project phase. For example, an impact may be described as temporary,
and limited to a particular construction activity, with rapid recovery following the cessation

2 ‘e Powered by
Sunrise | ower=

\‘Vincl Eversource Section 4-1



CONSTRUCTION AND OPERATIONS PLAN

Site Characterization and Assessment of Impacts — Characterization and Assessment Approach

of the activity. Alternatively, an impact may be described as existing for the duration of a
particular phase, or over the entire life of the Project (i.e., 25 to 35 years).

The assessment evaluates the degree to which an affected resource is expected to be
adversely impacted, as well as its ability to recover. For each resource, if measures are
proposed to avoid or minimize potential impacts, the impact evaluation includes
consideration of these environmental protection measures. These are further summarized for
each resource at the end of its impact assessment.

‘\

Determine if resource area is

Identify activity or project affected by IPF

component that could result
inan impact

Delineate geographic area of
impact with resource area

Define Impact Producing

Factors (IPF)
-Level of Impact
-Geographic Area Assess the level of impact
based on your analysis and
describe succinctly for each
resource

Apply assessment method
(qualitative or quantitative) Identify environmental
and relevant benchmarks protection measures for
resource area

M /

Figure 4.1-1 lllustration of Steps Involved in the Proposed Impact Assessment

As described in Section 3.6, at the end of the Project’s operational life, it will be decommissioned
in accordance with a detailed Project decommissioning plan that will be developed in
compliance with applicable laws, regulations, and BMPs at that time. During the decommissioning
phase of the Project, most activities are anticipated to be similar to, or of lesser intensity than,
those described for construction; therefore, impacts on resources from decommissioning are also
anticipated to be similar to or less than those assessed below for construction. As such, and in
recognition of the future development of a detailed Project decommissioning plan,
decommissioning activities are not addressed separately within the individual resource impact
assessments. The single exception to this approach is for benthic and shellfish resources, for
which the Project is expected to result in beneficial impacts, which would then be reversed at
the time of decommissioning. This reversal of beneficial Project impacts at the time of
decommissioning is discussed in Sections 4.2.1.1, 4.4.2.2, and 4.4.3.2.
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4.2

Impact Producing Factors

Applicable IPFs were identified for the Project based on the planned construction and O&M
activities, as described in Section 3, and are listed below. In this section, each IPF is
characterized in accordance with the scope of the Project phase and activity.

Seafloor and Land Disturbance
Sediment Suspension and Deposition
Noise

Electric and Magnetic Fields (EMF)
Discharges and Releases

Trash and Debris

Traffic

Air Emissions

Visible Infrastructure

Lighting and Marking

A summary of IPFs resulting from Project activities by phase is displayed as a matrix in Table 4.2-1.
Table 4.2-2 identifies which IPFs may impact which resources and where in this COP the IPFs are
specifically evaluated relative to resource topic areas.
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Table 4.2-1 Anticipated Project Activities and Possible Impact-Producing Factors during Consiruction, Operations & Maintenance, and Decommissioning of the Project

Seafloor and Sediment Discharges and Trash and Debris Traffic (Vessels,  Air Emissions Visible Lighting and

Land Suspension and Releases Vehicles, Air) Infrastructure Marking
Disturbance Deposition

Construction

Foundations/WTG/OCS-DC

Marine Vessel and Heavy Equipment Use ° ° ° ° ° ° ° ° °

Seafloor Preparation ° ° °

Foundation Installation/Placement of Scour Protection/Vessel Anchoring ° ° ° ° °
IAC/SRWEC

Marine Vessel Use ° ° ° ° ° ° ° ° °

Seafloor Preparation ° ° °

Cable Installation/Placement of Cable Protection/Vessel Anchoring ° ° °

Landfall Work Area/ICW Work Area

Marine Vessel and Heavy Equipment/Construction Vehicle Use ° ° ° ° ° ° ° ° °

HDD/TJB Installation ° ° ° ° ° °

Onshore Transmission Cable/Onshore Interconnection Cable

Site Preparation ° ° ° ° ° °

Heavy Equipment/Construction Vehicle Use ° ° ° ° ° °
OonCs-DC

Site Preparation ° ° ° ° ° °

OnCS-DC Installation ° ° ° ° ° ° ° °

Heavy Equipment/Construction Vehicle Use ° ° ° ° ° ° °

Operations and Maintenance

Material and Personnel Transportation

Marine Vessel Use ° ° ° ° ° ° ° °
Helicopter Use ° ° °
Vehicle Use ° ° °
WTG/OCS-DC/Operation and Maintenance ° ° ° ° ° ° °
IAC/SRWEC Operation and Maintenance ° ° °
Onshore Transmission Cable Operation and Maintenance °
OnCS-DC Operation and Maintenance ° ° ° ° ° ° °
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Seafloor and Sediment Discharges and Trash and Debris Traffic (Vessels,  Air Emissions Visible Lighting and

Land Suspension and Releases Vehicles, Air) Infrastructure Marking
Disturbance Deposition

Decommissioning
Marine Vessel Use ° ° ° ° ° ° ° °
Foundation Removal ° ° ° °
WTG Disassembly °
SRWEC Removal ° ° ° °
Onshore Transmission Cable (Removal or abandonment) ° °
OnCS-DC (repurposing or demolition) ° ° ° ° ° °
a/ Refer to Section 3 for additional Project activity details.
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Table 4.2-2 Summary of the Evaluation of Impact-producing Factors Associated with the Project and Affected Physical, Biological, Visual, Cultural, Socioeconomic, and Transportation and Navigation Resources

Physical Resources Biological Resources Visual Cultural Resources Socioeconomic Resources Transportation and

Resources Navigation
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Seafloor and Land Disturbance ° ° ° . ° ° . . . . ° ° °
Sediment Suspension and Deposition . . . . . . . ° ° °
Noise ° ° . . ° ° . ° .
Electric and Magnetic Fields ° ° ° ° °
Discharges and Releases . . ° ° ° ° ° °
Trash and Delbris ° ° ° ° ° ° ° °
Traffic (Vessels, Vehicles, Air) . ° . . . . ° ° ° ° ° ° ° °
Air Emissions .
Visible Infrastructure . . . . . ) . . ° ° . . . °
Lighting and Marking ° . . ° . ° . ° ° . . °
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4.2.1 Seafloor and Land Disturbance

Seafloor and land disturbance will result from a variety of activities during construction, O&M,
and decommissioning. Seafloor and land disturbance can result in habitat alteration, and the
effects of this may be adverse (e.g., elimination or degradation of habitat) or beneficial

(e.g.. creation or expansion of habitat).

Seafloor and land disturbances are evaluated in several technical studies performed in support
of this COP, including the Sediment Transport Modeling Report (Appendix H), Onshore Ecological
Assessment and Wetlands Report (Appendix L), Benthic Resources Characterization Report —
Federal Waters (Appendix M1), Essential Fish Habitat Assessment (Appendix N1), and Terrestrial
Archaeological Resources Assessment and Terrestrial Archaeological Resources Phase 1B
Assessment (Appendix ST and S2); provided under confidential cover).

Project activities that could result in seafloor and/or land disturbance are presented in
Table 4.2-1 and are further described below. Impacts to resources from seafloor and/or land
disturbance are evaluated in the sections identified in Table 4.2-2.

4.2.1.1 Sunrise Wind Farm

Construction and Decommissioning

During construction of the SRWF, seafloor disturbance will result from several activities associated
with seafloor preparation, foundation installation (WTG, OCS-DC), IAC installation, and vessel
use and anchoring. Detailed design parameters for these components and activities are
described in Section 3.3. Section 3.3 also includes a detailed breakdown of disturbances
associated with each Project component. The extent of anticipated seafloor disturbance during
construction of the SRWF is presented in Table 3.3.5-2 and Table 3.3.7-2.

Decommissioning will involve removing the structures and foundations in the SRWF to a depth of
15 ft (4.6 m) below the seafloor. The disturbance associated with these activities will be similar to
those described for construction, although seafloor preparation activities such as boulder
clearing will not occur.

Seafloor Preparation

Seafloor preparation is a temporary, direct disturbance to the seafloor prior to construction and
installation activities. Preparation of the seafloor for the SRWF and OCS-DC foundations and for
the IAC will generally involve pre-installation surveys, sand wave leveling, and clearance of
boulders, debris, and other obstructions in the immediate foundation installation area and along
the cable routes. A PLGR will also be completed to clear the cable routes of possible
obstructions and debris (e.g., abandoned fishing nefts, wires, rope, and hawsers) prior fo
installation. Further details on activities associated with seafloor preparation are discussed in
Section 3.3. Sand wave leveling is considered a short-term seafloor disturbance as the bottom
currents that construct and maintain these features will continue to act after the cable is
embedded. Boulder clearance is also considered a short-term seafloor disturbance.

Boulders will be relocated to new locations and may be in new physical configurations;
however, relatively rapid (< 1 year) recolonization of these boulders is expected (INSPIRE 2016),
which will return these boulders to their pre-disturbance function.
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Foundation Installation

Impact pile driving will be used to install the WTG and the OCS-DC foundations. This activity will
disturb the seafloor at the point of pile penetration and the immediately adjacent area. Scour
protection may also be placed around each foundation. Installation activities and techniques
are described in Section 3.3.5. The PDE parameters for the WTG and OCS-DC foundation types
are defined in Table 3.3.5-1.

During construction, DP heavy lift vessels or jack-up vessels equipped with up to four spudcans
will be used for foundation installation of the WTGs and OCS-DC. Other vessels, including fugs,
material barges, and CTVs may be occasionally anchored using single or multiple anchors.
Table 3.3.10-3 outlines the types and number of vessels that will be used during construction.
Anchoring results in a range of shallow temporary seafloor disturbances from the penetration of
anchors or spudcans, dragging of anchors, and the “sweeping” of anchor chains. Jack-up vessel
spudcans will have a maximum penetration depth of 52 ft (15.8 m). Jack up will occur within the
722 ft (220 m) radius cleared around foundation locations during seafloor preparation activities.
The extent and severity of seafloor disturbances from vessel anchoring are influenced by several
factors including spud or anchor size and configuration, wave and current conditions, vessel
drag distances, and the physical and biological characteristics of the seafloor where anchoring
OCCuUrs.

IAC Installation

The maximum design scenario and maximum seafloor disturbance for the IAC are defined in
Table 3.3.7-1 and Table 3.3.7-2, respectively. Disturbance of the seafloor from IAC installation will
occur as a result of frenching for cable burial and cable-laying equipment tracks along the
seafloor. Seafloor disturbance from IAC installation is narrowly confined to the cable trench, the
track width of the cable-laying equipment, and area of cable protection. The submarine cables
are expected to be installed using one or more of the following burial techniques (depending on
the physical properties of the seafloor and the operating folerances of the equipment):
mechanical plowing, jet-plowing, pre-cut mechanical plowing, pre-cut dredging, mechanical
cutting, or CFE (refer to Section 3.3.3.4). The depth of disturbance will be limited to the cross-
section of the trench cut for cable laying; the target burial depth will be determined based on
an assessment of seafloor conditions, seafloor mobility, the risk of interaction with external
hazards such as fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment.
DP vessels will be used for cable installation to the extent feasible; if anchoring (or a pull ahead
anchor) is required during cable installation, it will occur within a corridor centered on the cable.
Anchors associated with cable-laying vessels will have a maximum penefration depth of 15 ft
(4.6 m).

Secondary cable protection will be installed, as needed, in areas where burial cannot occur;
sufficient burial depth cannot be achieved to avoid risk of interaction with external hazards;
cable joint locations; or where cables cross other existing cables. Where the IAC emerge from
the french and are attached to the foundations, cable protection (e.g., engineered concrete
maftiresses or rock berms) may be placed on the seafloor near foundations. Trenching is considered
a short-term seafloor disturbance while installation of cable protection is considered a long-term
seafloor disturbance.
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Facility Decommissioning

Seafloor disturbance activities that result in the conversion of soft sediment habitats to hard
bottom habitat associated with foundations, scour protection, and cable protection

(e.g., concrete matiresses or rock berms) in the SRWF and along portions of the SRWEC and IAC,
are expected to have long-term beneficial impacts on benthic organisms that rely on complex,
hard boftom habitats (see discussion in Section 4.4.2.2). During decommissioning, foundations
and other facilities will be removed to a depth of 15 ft (4.6 m) below the mudline, unless
otherwise authorized by BOEM (30 CFR § 585.910(a)). Decommissioning would therefore result in
the reversal of beneficial effects for species and life stages that inhabited the structures during
the life of the Project. Over time, the disturbed area is expected to revert to pre-construction
conditions, which would result in a beneficial impact for species and life stages that inhabit soft
bottom habitats. Overall, habitat alteration from decommissioning is expected to cause minimal
impacts because similar soft and hard bofttom habitats are already present in and around the
SRWF and SRWEC (Appendices M1, M2, and M3), and the conversion of a relatively small area of
habitat is unlikely to result in substantial effects, as any effect observed will be limited to the
immediate vicinity of the individual structures.

Operations and Maintenance

Seafloor disturbance during O&M of the SRWF may occur during routine maintenance of
bottom-founded infrastructure (e.g., foundations, scour protection, cable protection),
non-routine maintenance of the IAC, and anchoring by maintenance vessels. During O&M,
anchoring will be limited to vessels that are required to be onsite for an extended duration;
typically, CTVs and SOVs are not expected to anchor when visiting the SRWF. Seafloor
disturbance is not quantified for O&M of the SRWF as it is expected to be infrequent and
minimal. Disturbance associated with non-routine maintenance that may require uncovering
and reburial of cables will be similar to that described above for the construction phase,
although the extent of disturbance would be limited to specific areas along the cable routes.

4.2.1.2 Sunrise Wind Export Cable

Construction and Decommissioning

This section focuses on submarine segments of the SRWEC. During construction of the SRWEC,
seafloor disturbance activities will be similar to those previously identified for the IAC (i.e., will
involve seafloor preparation, submarine cable installation, cable protection installation,

and vessel anchoring). Detailed design parameters for the SRWEC are described in Section 3.3.3,
and Table 3.3.3-5 includes a detailed summary of seafloor disturbances associated with the
SRWEC-OCS and SRWEC-NYS.

Where the SRWEC-NYS approaches the landfall location, the cables will be installed via HDD
beneath the intertidal transition zone to the onshore TJB. The HDD methodology will involve
drilling underneath the seafloor and the intertidal area using a drilling rig located onshore in the
Landfall Work Area. No disturbance to the seafloor is expected between the HDD exit point and
the shore because the cable will be installed via HDD. Vessels, including a shallow draught
barge or jack-up vessel, will be used to support these operations. For the purposes of impact
assessment, land disturbance associated with installation of the HDD for the SRWEC-NYS in the
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Landfall Work Area between the Mean High Water Line (as defined by the USACE [(33 CFR 329])
and the TJB is described further below, under ‘Onshore Facilities'.

Seafloor disturbance associated with decommissioning of the SRWEC will be similar to that
described for construction, although seafloor preparation activities will not occur during
decommissioning.

Operations and Maintenance

Seafloor disturbance during O&M of the SRWEC will be limited to non-routine maintenance that
may require uncovering and reburial of the cables, as well as maintenance of cable protection
and infrequent anchoring of maintenance vessels along the SRWEC route. Seafloor disturbance
is not quantified for routine SRWEC O&M as it is expected to be infrequent and minimal.
Seafloor disturbance associated with non-routine maintenance, which may require uncovering
and reburial of the cables, would be similar to that described above for the construction phase,
although the extent of disturbance would be limited to specific areas along the SRWEC route.

42.1.3 Onshore Facilities

Construction and Decommissioning

Land disturbance during the construction phase of the Onshore Facilities will result from site
clearance, grading, excavation, and filling during site preparation of the Landfall Work Areq,
TJB installation, HDD installation for the SRWEC, installation of the Onshore Transmission Cable
and Onshore Interconnection Cable, and construction of the OnCS-DC. The constfruction
sequence of these various activities is presented in Section 3.2.2. Detailed design parameters for
these components are described in Sections 3.3.1 and 3.3.2, and total anticipated land
disturbance for each onshore component is presented in Table 3.3.1-4 and Table 3.3.2-4.

Land disturbance associated with decommissioning of Onshore Facilities is anticipated to be
similar to those described for construction, although it is possible that the OnCS-DC will be
repurposed or that the Onshore Transmission Cable will be abandoned in place, both of which
would limit land disturbance during decommissioning.

Landfall Work Area Site Preparation and Installation of the TJB

As described in Section 3.3.3.3, HDD fechnology will be used to land the SRWEC-NYS onshore.
Site preparation of the work area associated with the landfall and ICW HDD crossings (the
Landfall and ICW Work Areas) is limited due to the location of the Landfall Work Area largely
within an existing parking lot. The Landfall Work Area will contain HDD activities including
installation of the SRWEC to the TJB, where the SRWEC and Onshore Transmission Cable will be
jointed. The Landfall and ICW Work Areas will be returned to pre-existing conditions
post-construction. Excavators will be used for excavation of the TJB and the TJB will be located
underground with access maintained via manhole covers; therefore, land disturbance associated
with the TJB is considered short-term, as only a small area will be permanently modified by
manhole covers. A temporary landing structure will be installed at Smith Point County Park,
potentially resulting in tfemporary disturbance from the installation of the spuds, piles, or anchors.
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Onshore Transmission Cable and Onshore Interconnection Cable Installation

The majority of the Onshore Transmission Cable and Onshore Interconnection Cable routes have
been sited within the paved portions of existing roadways. Land disturbance associated with
cable installation will therefore be confined to the immediate construction areas and limited to
the duration of cable installation activities. The Project will utilize frenchless crossing installation to
avoid sensitive environmental resources or other physical obstructions (e.g., railroads) at certain
crossing locations. The trenchless installation(s) will either consist of excavating a pair of pits on
either side of a crossing or jacking pipe under a crossing (e.g., railroad). Sensitive resources are
anficipated to be avoided, and no appreciable change in land cover or imperviousness is
expected.

Outside of sensitive areas, excavators will be used for excavation of trenchless crossing work
areas, splice vault installation, and trenches. Land disturbance associated with this excavation is
considered short-term, as these areas will be backfilled and surface conditions restored to
pre-existing conditions, after construction is completed.

Excavation, grading and fill along the roadways may require cutting or frimming of vegetation
and removal of large rocks from the construction work area to facilitate safe construction.

The disturbance corridor associated with installation of the Onshore Transmission Cable and
Onshore Interconnection Cable is described in Section 3.3.2.

OnCS-DC Construction

Land disturbance associated with construction of the OnCS-DC wiill occur in an industrial area in
the Town of Brookhaven, NY. Details of this facility and land disturbance areas to support
construction and staging activities are presented in Section 3.3.1. Land disturbance associated
with construction activities and staging beyond the footprint itself are considered short-term, as
these areas will be restored to pre-existing conditions post-construction or allowed to revert back
to pre-existing conditions where appropriate. Tree clearing, as well as excavation, grading, and
filling, will be conducted, and expected changes to onsite drainage patterns will be addressed
during the EM&CP phase of the Project. All earth disturbances from onshore construction
activities will be conducted in compliance with the New York SPDES General Permit for
Stormwater Discharges associated with Construction Activities and an approved SWPPP.

Operations and Maintenance

Land disturbance during the O&M phase will occur at the Onshore Facilities if there is a system
failure requiring re-excavation of the cable duct banks. Land disturbance associated with O&M
of the Onshore Facilities is not quantified for routine Onshore Facilities O&M as it is expected to
be infrequent and minimal. Disturbance will be similar fo that described above for the
construction phase, although the extent of disturbance would be limited to specific areas along
the cable routes.
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4.2.2 Sediment Suspension and Deposition

Sediment suspension and deposition are naturally occurring processes in a highly dynamic
oceanographic environment. Suspension of sediments into the water column in excess of what
occurs naturally is expected to occur during construction, O&M, and decommissioning activities
in the SRWF and SRWEC. Cable burial activities will suspend sediments info the water column,
causing short-term localized increases to the natural turbidity. Once in suspension in the water
column, these sediments can be transported by currents, eventually settling back onto the
seafloor, resulting in localized deposition. Additionally, the placement of infrastructure on the
seafloor will have minor changes to the hydrodynamics local to the infrastructure, causing
localized movement of surrounding sediment and potential scour of foundations and submarine
cable protection.

Increases on localized turbidity and deposition from Project activities depend on the nature and
duration of the activity, characteristics of the seafloor (stable or mobile), physical sediment
characteristics, and hydrodynamics in the area of disturbance. Project activities that will result in
sediment suspension and deposition are presented in Table 4.2-1 and are further described
below. Impacts to resources from sediment suspension and deposition are evaluated in the
sections identified in Table 4.2-2. A hydrodynamic and sediment transport modeling study was
performed to inform evaluation of potential sediment suspension and deposition impacts
associated with the Project (Appendix H).

4.2.2.1 Sunrise Wind Farm

Construction and Decommissioning

Sediment suspension and deposition resulting from bottom-disturbing construction and
decommissioning activities are expected to be localized and short-term. Temporary sediment
suspension and deposition within the SRWF wiill result from seafloor preparation (including
boulder relocation and sand wave leveling), placement of scour protection/cable protection,
pile driving installation of monopile foundations or pin pile driving, installation of the IAC, and
vessel anchoring. The seafloor overlaying the buried IAC is expected to return to pre-construction
condifions over time and no long-term changes to sediment mobility and depositional patterns
are expected.

Decommissioning will involve removing the structures and foundations in the SRWF to a depth of
15 ft (4.6 m) below the seafloor. The sediment suspension and deposition associated with these
activities will be similar to those described for construction, although seafloor preparation
activities such as boulder clearing and sand wave leveling will not occur.

Sedafloor Preparation and Foundation Placement

Sediment suspension and deposition will be caused by bottom-disturbing activities during
installation of the foundations. The effect of these activities is expected to be localized to the
activity and short-term. Physical disturbances from boulder clearance, sand wave leveling,
placement of scour protection/cable protection, vessel anchoring, and pile driving will cause
small plumes of finer sediments to mobilize up info the water column where limited transport is
anticipated. When the activity stops, the sediment suspension will abate, and sediment is
expected to settle out onto the seafloor.
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IAC Installation

The processes of installing the IAC will result in tfemporary increases in sediment suspension.
Associated effects will be short-tferm and involve a localized suspended sediment plume and
related sediment deposition. Some sediment transport is expected outside of the cable trench
due to currents, and the exact amount will be dependent on the sediment grain-size,
composition, and hydrodynamic forces imposed on the sediment column necessary to achieve
desired cable burial depths. However, suspended sediments from the french are expected to seftle
primarily back into the cable trench, with limited deposition outside the cable corridor.

Sediment plume modeling was performed to assess potential suspension and deposition impacts
from cable installation by mechanical/jet plowing (Appendix H). This study relied on
conservative assumptions to represent the source of sediment resuspension from the cable burial
activities, where the modeled scenario assumed the method that would create the most
sediment disturbance. The conservative modeling of the IAC installation was therefore
performed using the jet-plow methodology for two production rate scenarios. Modeling results
predict that Project-related sediment suspension and deposition will return to ambient levels

(<10 mg/L) within 0.5 hours from installation completion, and maximum suspended
concentrations in excess of 100 mg/L will occur within 3,346 ft (1,020 m) of the cable centerline.
The total suspended solids (TSS) plume was shown to be primarily contained within the lower
portion of the water column, approximately 12.8 ft (3.9 m) above the seafloor.

Therefore, sediments are expected to remain in federal waters. Water quality impacts will be
short-term and relatively localized. For additional details on sediment movement due to Project
activities, refer to Appendix H.

Operations and Maintenance

Once constructed, the presence of the SRWF foundations, scour protection, and cable
protection may result in localized changes to seafloor topography and bottom currents.
Sediment suspension and deposition will also be locally altered due to the changes in seafloor
topography and hydrodynamics. Post-construction seafloor surveys of the Block Island Wind
Farm documented that dynamic, mobile, and sandy seafloor types were observed to recover
more quickly than stable seafloor types consisting of cobble and gravel (INSPIRE 2016).

The sediment around the foundations will experience scour and backfilling subject to wave and
current action with localized increases in turbidity. Potentially adverse impacts from these
processes will be mitigated by installing scour protection for the foundations. Scour protection is
discussed in more detail in Section 3.3.5, and the impact parameters for scour protection are
presented in Table 3.3.5-2.

A limited amount of sediment suspension and deposition may also occur during O&M of the
SRWF in connection with routine maintenance of bottom-founded infrastructure

(e.g., foundations, scour protection, cable protection), non-routine maintenance of the IAC,
and anchoring by maintenance vessels. Hydrodynamic and sediment fransport modeling was
not conducted for the O&M phase of the SRWF as sediment transport is expected to occur at
lower levels than during construction and decommissioning activities and be localized to
anchoring activities of vessels.
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However, should a segment of the IAC need to be uncovered for repair or replacement and
reburied, it is assumed that these activities would have impacts similar to those modeled for the
construction phase, as outlined above.

4.2.2.2  Sunrise Wind Export Cable

Construction and Decommissioning

Sediment suspension and deposition resulting from bottom-disturbing construction and
decommissioning activities associated with the SRWEC are expected to be localized and short-
term. Temporary sediment suspension and deposition within the SRWEC corridor will result from
seafloor preparation (including boulder relocation and sand wave leveling), installation of the
SRWEC, placement of cable protection, and vessel anchoring. The seafloor overlaying the
buried SRWEC is expected to return to pre-construction conditions over time and no long-term
changes to sediment mobility and depositional patterns are expected.

During decommissioning, SRWEC removal activities are expected to produce sediment and
deposition effects that are similar to the installation process. These two activities (installation and
removal) would occur decades apart from each other and would each have short-term,
localized impacts.

Sedafloor Preparation

Sediment suspension and deposition will be caused by bottom-disturbing activities during
installation of the SRWEC. The effect of these activities is expected to be localized to the activity
and short-term. Physical disturbances from boulder clearance, sand wave leveling, placement
of cable protection, and vessel anchoring (as detailed in Section 3.3.3) will cause small plumes
of sediment fo mobilize up into the water column where limited transport is anficipated.

When the activity stops, the sediment suspension will abate, and sediment is expected to settle
out onto the seafloor. As further detailed in Appendix H, the Project-specific hydrodynamic and
sediment fransport modeling assessment considered CFE and/or a frailing suction hopper
dredge may be used for sand wave leveling, and evaluated potential disposal methods that
would create the most sediment disturbance. Modeling results predict TSS concentrations
returning to ambient levels (<10 mg/L) for both construction methods within 0.42 hours from
completion of the activity in federal waters (sand wave levelling is not anticipated in NYS
waters). Using CFE, maximum suspended sediment concentrations in excess of 100 mg/L were
not shown to occur during sand wave leveling for the modeled SRWEC-OCS cable corridor
centerline. Use of a trailing suction hopper dredge with hydraulic disposal at the surface
produced maximum suspended sediment concentrations in excess of 100 mg/L within 820 ft (250
m) of the modeled SRWEC-OCS cable corridor centerline. The TSS plumes using a trailing suction
hopper dredge with bulk disposal were shown to have maximum suspended sediment
concentrations in excess of 100 mg/L within 5,052 ft (1,540 m) of the modeled SRWEC-OCS cable
corridor centerline.

SRWEC Installation

The processes of installing the SRWEC will be similar to the discussion above for the IAC and will
result in temporary increases in sediment suspension. Associated effects will be short-term and
involve a localized suspended sediment plume and related sediment deposition.
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Some sediment transport is expected outside of the cable french due to currents; however,

the maijority are expected to settle back into the cable trench, with limited deposition outside
the cable corridor. Cable installation techniques are detailed in Section 3.3.3. As further detailed
in Appendix H, the Project-specific hydrodynamic and sediment transport modeling assessment
relied on the conservative assumption that jet-plowing may be used to install the SRWEC, as that
method would create the most sediment disturbance. Modeling results predict TSS concentrations
returning to ambient levels (<10 mg/L) within 0.4 hours from completion of the SRWEC-OCS
installation, and within 0.34 hours from completion of the SRWEC-NYS installation.

Furthermore, maximum suspended sediment concentrations in excess of 100 mg/L were shown
to occur during cable installation within 2,969 ft (905 m) of the modeled SRWEC-OCS cable
corridor centerline and were not shown to occur for the modeled SRWEC-NYS. The TSS plumes
are expected to be contained within the lower portion of the water column, approximately

8.2-9.8 ft (2.5-3.0 m) above the seafloor for both SRWEC-OCS and SRWEC-NYS installation.

Operations and Maintenance

Cable protection may be placed over the SRWEC-OCS and SRWEC-NYS where target burial
depth is not achieved, at cable joint locations, and at crossings of existing felecommunications
cables. The intfroduction of rock or engineered concrete mattresses to areas of the seafloor can
cause local disruptions to circulation, currents, and natural sediment fransport patterns.

Under normal circumstances, these segments of the SRWEC are expected to remain covered as
accretion of sediment covers the cable and the cable protection. In non-routine maintenance
sifuations, these segments may be uncovered, and re-burial might be required.

Hydrodynamic and sediment transport modeling was not conducted for the O&M phase of the
SRWEC as sediment fransport is anticipated to occur at lower levels than during construction and
decommissioning activities and be localized to anchoring activities of vessels. However, should a
segment of the SRWEC need to be uncovered and reburied for repair or replacement, it is assumed
that these activities would have impacts similar to those modeled for the construction phase, as
outlined above.

The seafloor is expected to return to pre-construction conditions over fime and no long-term
changes fto sediment mobility and depositional patterns would be expected during O&M, apart
from areas where secondary cable protection is required. In the rare instance that the SRWEC
must be visually inspected or repaired during O&M, excavation in and around the SRWEC would
result in short-term, localized sediment suspension and deposition.
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4223 Onshore Facilities

Construction and Decommissioning

Construction of the Onshore Facilities will be governed by several environmental permits including
the NYSDEC SPDES General Permit for Stormwater Discharges from Construction Activity. One of
the requirements of the SPDES General Permit is the development of a SWPPP, which will address
stormwater management and temporary soil erosion, identifying site-specific measures to minimize
pollution associated with stormwater runoff. The measures employed in the SWPPP minimize the
opportunity for turbid discharges leaving a construction work area. The plan also includes
specific measures for handling dewatering discharges and measures for refueling equipment to
minimize the opportunities for uncontrolled spills. Onshore construction activities causing earth
disturbance and the potential for soil erosion and sedimentation will be further addressed by the
NYSPSC's Article VII Certification and associated EM&CP detailing site-specific construction
activities and the environmental BMPs to be implemented, which will be filed prior to
construction. The construction and decommissioning phases of the Onshore Facilities are not
anticipated to have more than a short-term effect on turbidity and sediment deposition.

Operations and Maintenance

The O&M phase of the Project is not expected to create any significant opportunity for soil
erosion or the conveyance of sediment to surface waters.

4.2.3 Noise

Noise is defined as unwanted sound, whether underwater or in--air (i.e., airborne). Sound becomes
an adverse impact when it interferes with the normal habits, health, or activities of receptors,
such as fish, wildlife, or people. Recognition or perception of sound as noise, however, is very
subjective and circumstantial based on the receptor’s experience as well as the characteristics of
the sound. The reception and perception of sound depends on many factors including the
sound source (power level), frequency, distance between source and receptor, received sound
pressure level (SPL), receptor’'s hearing capability and physiology, context (activity in which a
receptor is engaged) and a suite of environmental factors including media (air, water, sediment),
temperature, barriers, and other sounds. Sound levels are most often measured on a logarithmic
scale of decibels (dB) relative to 20 micro-pascals (uPa) in air and relative to 1 yPain water.

Since airborne and underwater sound levels are based on different reference levels, they cannot
be directly compared. For some activities, such as pile driving for foundations, both airborne and
underwater sounds will be generated. In this section, sources of noise from Project activities are
identified and discussed as potential IPFs.
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Noises generated by the Project will fransmit through the water, air, or both. Underwater noises
are those that transmit through the water column as a result of working engines or machines
below the surface of the water (for example, vessel propeller or thruster) or noise fransmitted
through an underwater structure or the seafloor as waves of energy that propagate sound
throughout the water column during construction (pile-driving, MEC/UXO detonation) or
operation (WTG spinning, OCS-DC operation). In-air noises refer to those that are generated
above the surface of the water and transmitted through the atmosphere. For some activities, both
in-air and underwater noises will be generated. During impact or vibratory pile driving, for
example, the pile driving hammer impacts the top of the steel pile generating sound waves that
travel through the pile and radiating out into the water column as well as in the air above the
water. Vibrating or noise-emitting activity and equipment abovedeck on work vessels can also
generate sound that radiates both in-air and below the water in a similar way.

Four studies were conducted to evaluate Project-related noise in support of this COP:

1) Appendix IT — Underwater Acoustic Assessment; 2) Appendix 12 — Onshore Acoustic
Assessment; 3) an evaluation of potential in-air noise impacts for offshore components
(Appendix I3 — Offshore In-Air Acoustic Assessment); and 4) Appendix |4 — Underwater Acoustic
Modeling of Detonations of Unexploded Ordnance (UXO). Furthermore, a MEC and UXO Risk
Assessment with Risk Mitigation Strategy was developed (Appendix G2) to evaluate and reduce
risks associated with MEC/UXO clearances. Summary-level information from the results of these
studies is included in this section. Project activities that are expected to generate noise are
presented in Table 4.2-1 and are further described below. Impacts to resources from noise are
evaluated in the sections identified in Table 4.2-2.

4.2.3.1 Sunrise Wind Farm

Construction and Decommissioning

Underwater and in-air sound will be generated during construction and decommissioning of the
SRWF and the OCS-DC as a result of pre-construction high-resolution geophysical (HRG) surveys,
vessel and aircraft traffic, impact pile-driving, and other power equipment used to install the
WITGs (e.g.. cranes, compressors) and IAC. Decommissioning may result in similar noise
generation if it involves the removal of Project components with comparable equipment and
methods as construction. The various sound-generating activities associated with construction
and decommissioning of the SRWF are further described and assessed below.

Vessel and Aircraft Noise

Several types of vessels will be used during construction activities, as detailed in Table 3.3.10-3.
For each vessel type, the route plan for the vessel operation area will be developed to meet
industry guidelines and best practices in accordance with International Chamber of Shipping
guidance. These types of vessels will generate sound similar to vessels already operating in the
waterways.

Helicopters will be used for additional crew transfers during construction activities. A helicopter
route plan will be developed to meet industry guidelines and best practices in accordance with
FAA guidance.
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Impact Pile-Driving Noise

In-air and underwater noise will result from the use of impact pile drivers to install the SRWF
foundations and a temporary casing pipe for the SRWEC-NYS. Pile driving sound levels vary with
pile size (diameter and wall thickness), subsurface/geotechnical characteristics, hammer
energy, and type of pile driver. Pile driving sounds propagate both above and below the sea
surface, although sound transmission is different in water than in air, making it difficult to
compare airborne and underwater sound levels.

Impact pile-drivers typically utilize a weight (sometimes referred to as a piston or hammer) to
impact the top of a pile to force it into the seafloor. The repetitive hammer blows drive the pile
intfo the seafloor, similar to hammering a nail into a piece of wood. Piles are driven until the
desired resistance is achieved (typically measured in blow counts per foot or inch) or the pile
fails to advance (known as refusal). The primary sources of noise associated with impact driving
are the impact of the hammer on the pile/drive cap and the noise radiated from the pile.

Driving of monopiles, piled jackets, and a casing pipe will generate in-air impulse sounds as the
hammer strikes the pile. This sound source will only last as long as the duration of pile driving and
take place exclusively offshore in the SRWF. As further detailed in Appendix I3, predicted average
airborne sound levels from pile driving activities range from 60 dB on the A--weighted scale (dBA,
an expression of the relative loudness of sounds in air as perceived by the human ear) at 2,400 ft
(732 m) distance to 94 dBA at 50 ft (15 m) distance. Additionally, results of Block Island Wind Farm
noise moniforing efforts showed that sound levels detected onshore during pile driving activities
occurring 4 mi (3.5 nm, 1.6 km) offshore ranged from 40 to 65 dB when measured onshore

(BOEM 2018). These levels are comparable to typical conversation noise levels (50 to 65 dB),

as presented in Appendix 13. Considering the predicted airborne sound levels from typical pile
driving activities and the distance of the SRWF from shore, no pile driving noises from SRWF pile
driving activities are expected to reach the shore. In contrast, the exit side of the Landfall HDD is
located approximately 0.5 mi (800 m) offshore and construction at this site may include impact
pile installation of a casing pipe. These activities will occur during the daytime and are expected
to produce an in-air sound level of approximately 60 dBA or less at the nearest shoreline
location, as further detailed in Appendix 12. Since in-air noise will be below all applicable criteriq,
mitigation to attenuate construction noise is not warranted.

Underwater noise from impact pile driving is considered an IPF because of its potential impacts
on marine life such as marine mammails, sea turtles, and certain finfish and shellfish. To define
underwater impulsive sounds from pile driving, Sunrise Wind completed an acoustic modeling
study, which is presented in Appendix I1. The acoustic model was used to predict the
propagation of underwater sound and was further refined based on input from pile driving data
available from European offshore wind farms. The sound propagation modeling incorporates
site-specific environmental data that describes the bathymetry, sound speed in the water
column, and seafloor geoacoustics in the SRWF and at the SRWEC HDD exit pit. Modeling
estimated the distances of impulse sound propagation to certain acoustic thresholds as
published by federal and state agencies for marine mammails, sea turtles, and finfish.

These distances are used to define this particular IPF and the evaluations are presented in
Sections 4.4.3, 4.4.4 and 4.4.5, and Appendices |1 and O1 — Marine Mammals, Sea Turtles, and
ESA-Listed Fish Species Assessment.

2 ‘e Powered by
Sunrise | ower=

\«’ind Eversource Section 4-18



CONSTRUCTION AND OPERATIONS PLAN

Site Characterization and Assessment of Impacts - Impact Producing Factors

Vibratory Pile Driving Noise

Increased levels of in-air and underwater noise will result from vibratory pile driving of temporary
goal post sheet piles. These sheet piles would be installed at the HDD exit pit to support
installation of the SRWEC-NYS, specifically for casing pipe guidance and/or for mooring of the
installation barge. Similar fo impact pile driving, the sounds from the vibratory activity vary with
pile size, hammer specifications, and subsurface/geotechnical characteristics.

Vibratory pile installation typically involves the vertical vibration motion of a vibrating hammer,
which contains a system of rotating eccentric weights, to drive a pile into the seabed. The pile is
attached to the vessel crane and is held vertfical throughout vibratory installation. The
connection between the pile and the vibratory hammer consists of hydraulic clamps. The
vibratory effect of the hammer pushes the pile into the sediment by unsettling the soil
immediately surrounding the pile. The crane continues to lower the pile until the target
penetration depth is achieved. The primary sources of noise associated with vibratory driving are
the direct transmission of longitudinal vibratory motions into the pile and the noise radiated from
the pile.

Underwater noise from vibratory pile driving is considered an IPF because of its potential impacts
on marine life such as marine mammals, sea turtles, and certain finfish and shellfish. To define
underwater non-impulsive sounds from pile driving, Sunrise Wind completed an acoustic
modeling study, which is presented in Appendix I1. Decidecade band SEL levels were obtained
from vibratory pile driving measurements available in the literature (lllingworth and Rodkin 2017)
and the SEL band levels were corrected for spherical spreading (+20 dB, corresponding to 10 m
range). The acoustic model was used to predict the propagation of underwater sound from
vibratory activity. The sound propagation modeling incorporates site-specific environmental
data that describes the bathymetry, sound speed in the water column, and seafloor
geoacoustics at the SRWEC HDD exit pit. Modeling estimated the distances of non-impulse
sound propagation to certain acoustic thresholds as published by federal and state agencies for
marine mammals, sea turtles, and finfish. These distances are used to define this particular IPF
and the evaluations are presented in Sections 4.4.3, 4.4.4 and 4.4.5, and Appendices |1 and O1.

MEC/UXO Detonation Noise

Detonations of MECs/UXOs on the seabed will produce underwater noise. To detonate a
MEC/UXO, a small charge would be placed on the MEC/UXO and detonated causing the
MEC/UXO to then detonate. The intensity of noise associated with detonations will depend
primarily on the size (explosive weight) of the charge.

Underwater detonations create broadband impulsive sounds with a high peak pressures and
rapid rise tfimes (Richardson et al. 1995). MEC/UXOs with more net explosive weight will produce
higher peak pressures. For example, MEC/UXOs with 5 Ib (2.3 kg) explosive weight may produce
peak pressures of ~255 dB at 10 m (33 ft), while MEC/UXOs of 1,000 lb (454 kg) may produce
peak pressures of over 270 dB at 10 m (33 ft). Underwater noise from detonation of MEC/UXO is
considered an IPF because of its potential impacts on marine life. At close ranges, detonation
noise has the potential to cause non-auditory injury fo marine mammails, sea turtles, and fish,
and at longer ranges, auditory injury and behavioral disturbance are possible. The unique nature
of sounds and pressure into the water column from underwater detonations, including the high
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peak pressure levels and the fact that they are typically just a single impulsive event, means
threshold criteria for MEC/UXO detonations are different than for other anthropogenic sounds.

To define underwater impulsive sounds from MEC/UXO detonations, Orsted completed an
underwater acoustic modeling study, which is presented in Appendix 4. The model was used to
predict the acoustic and explosive effects from detonations of five different charge sizes at four
water depth locations to various marine mammal, sea turtle, and fish auditory and non-auditory
thresholds. The modeling incorporates environmental data (i.e., bathymetry, sound speed in the
water column, and seafloor geoacoustics) from the Revolution Wind Farm project, a site that is
similar to the SRWF. Modeling estimated the distances of impulse sound propagation to certain
acoustic thresholds as published by federal and private entities for marine mammails, sea turtles,
and fish. These distances are used to define this particular IPF and the evaluations are presented
in Sections 4.4.3, 4.4.4 and 4.4.5, and Appendix |4 — Underwater Acoustic Modeling of
Detonations of Unexploded Ordnance (UXO).

Operations and Maintenance

The potential for noise to be generated during O&M is the result of operation of the WTGs,
OCS-DC, and nautical hazard prevention devices (foghorns), vessel and aircraft traffic, as well
as seafloor surveys. Noise generated from these components is described below.

WTG and OCS-DC Operational Noise

WTGs produce aerodynamic turbine blade noise and mechanical noise. Sound from operation
of the WTGs has been modeled assuming they are all operating contfinuously and concurrently
at the typical maximum rated sound power level of 120 dBA per WTG. These sound levels
include mechanical and aerodynamic sources of the WTGs. Since WTGs typically radiate more
sound in certain directions, the sound measurement test standard accounts for the maximum
directional sound power level. Therefore, the sound emissions are worst-case as they relate to
directivity.
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The frequency and sound level generated from operating WTGs depends on WTG size,

wind speed and rotation, foundation type, water depth, seafloor characteristics, and wave
conditions (Cheesman 2016). Collett and Mason (2014) found that noise from operating 6 MW
turbines dropped to ambient levels at approximately 328 ft (100 m) from the turbine, a study by
Miller and Potty (2017) measured root mean square sound pressure levels (SPLms) of 100 dB re

1 yPa 164 ft (50 m) from a set of five General Electric Haliade 150-6 MW wind turbines, and other
studies in Europe estimated SPLms of operational WTG noise ranging from 125 to 130 dB re 1 uPa
across all octave bands (Lindeboom et al. 2011; Tougaard et al. 2009). After construction of the
Block Island Wind Farm was complete, continuous airborne noise monitoring was conducted at
an onshore location over a three-month period to record operational WTG sound levels. Results
showed no airborne noise from operational WTGs detected at any time during the three-month
period of monitoring (BOEM 2019). Additionally, airborne noise monitoring was conducted
offshore at the Block Island Wind Farm. Results showed noise levels of 65 dB A-weighted,
equivalent continuous sound level (LAeq) at the nearest location to the WTG (164 ft [50 m]);
however, it was noted that the level of noise appeared to be significantly influenced by natural
ambient noise, suggesting the airborne noise from WTG operation would likely be less than 65 dB
LAeqg (BOEM 2019). Airborne noise modeling was also conducted in April 2012 for the Beatrice
Offshore Wind Farm located approximately 8 mi (7.0 nm, 12.9 km) off the coast of Scotland.
Modeling results concluded that the predicted noise level at the nearest point on the shoreline
from the 7-MW operational offshore WTGs would range from 26 to 27 dBA, dependent on the
condition of the water’s surface (Beatrice Offshore Wind Farm 2012). Anticipated sound levels
per the modeling and monitoring studies described will be within, or less than, the range of
typical New York daytime sound level estimates (35 to 55 dBA).

The loudest source of sound from the OCS-DC during operation is the emergency diesel
generator. The sound emissions of the generator depend primarily on the sound attenuation
performance of the acoustic enclosure and exhaust silencer. Although the specific manufacturer,
model, and sound attenuation specifications of the generator have not yet been determined, the
sound emissions are expected o be typically lower than the WTG. The buffering nature of the
water is expected to mute any operational noise underwater.

Nautical Hazard Prevention Noise

Audible nautical hazard prevention devices (i.e., foghorns) will be installed on select WTGs along
the outer perimeter of the SRWF. The foghorns are designed to provide a 2.30-mi (2.0-nm; 3.7-km)
audible range and emit a 134 dB tone at a frequency of 660 Hertz (Hz) at 3 ft (1 m). Regulations
in 33 CFR § 67 specify that foghorns are to be installed less than 150 ft (46 m) above mean sea
level (AMSL). The foghorn will be placed atop the fransition deck at a maximum of 132 ft (40 m)
AMSL and will be equipped with fog detection device and allow for remote operation by passing
vessel (i.e., non-continuous). Noise from hazard prevention devices is expected to be muted
underwater, and although it may be heard from shore, the noise will not be at harmful or
nuisance levels.
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Vessel and Aircraft Noise

During O&M, vessel noise will result from routine trips to the SRWF or in cases of emergency
(see Table 3.5.5-1). Noise is expected to be generally the same as discussed for construction.
The helicopter routes will be developed to meet industry guidelines and best practices in
accordance with FAA guidance.

Seafloor Surveys

During O&M, geophysical surveys of the seafloor will occur as part of routine maintenance of
offshore cables and foundations. Surveys will monitor bathymetry, cable burial depth, cable
protection, and scour. For the SRWEC, IAC, and foundations, seafloor surveys would occur at
one year after commissioning, two to three years after commissioning, and five to eight years
after commissioning, with frequency thereafter depending upon the findings of the inifial surveys.
The underwater and in-air noise generated from equipment and vessels during these seafloor
surveys would be similar to that occurring during site assessment of the Project Area; however,
some of the equipment with higher SPL, such as the sub-bottom profiler, are not anficipated to
be used to support the O&M seafloor surveys.

4232 Sunrise Wind Export Cable

Construction and Decommissioning

Noise will be generated during SRWEC construction and decommissioning by vessel use,
including DP vessels for cable installation, aircraft use, and use of construction vehicles and
equipment at ports. The noise generated will be similar to described above for the SRWF.

Temporary underwater noise may be generated during Landfall HDD operations fo connect the
SRWEC to the Onshore Transmission Cable. Underwater noise producing activities include
potential casing pipe installation and vibratory pile driving of sheet piles (referred to as goal posts) to
support horizontal directional driling (HDD) activities in New York state waters. Underwater noise from
installation of 3.9-ft (1.2-m) diameter casing pipes and 23.6-in (600-mm) wide goal posts were
modeled at one representative location near the HDD exit pit (Appendix I1). Pipe casing ramming
activity is expected to produce similar sound source characteristics as impact pile driving.

Operations and Maintenance

Noise from vessel and aircraft traffic and seafloor surveys during O&M of the SRWEC is expected
to be generally similar as discussed for O&M of the SRWF.

4233 Onshore Facilities

Construction and Decommissioning

Noise will be generated during construction of Onshore Facilities from HDD operations,
installation of the Onshore Transmission Cable and Onshore Interconnection Cable, installation
of the OnCS-DC, and vehicular traffic.

Sunrise Wind modeled construction noise for the Onshore Transmission Cable components listed
above using standard methods for energy and transmission line projects in a manner that is
consistent with federal and state guidelines (Appendix 12). Noise emissions of construction
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equipment is based on reference data from the Federal Highway Administration (FHWA)
Roadway Construction Noise Model (RCNM) and other Project-specific equipment specifications.
RCNM includes a database of sound emissions for commonly used consfruction equipment such
as dump frucks, backhoes, concrete saws, air compressors, and portable generators.

HDD /Trenchless Crossing Construction Noise

Temporary noise will be generated from ICW and Onshore Transmission Cable HDD operations
and installation of frenchless crossings. These activities are assumed to include site preparation,
driling operations including cable installation, and restoration, as further detailed in Appendix I2.
In addition, HDD or horizontal auger boring (HAB) construction is anficipated at five trenchless
crossings along the Onshore Transmission Cable and Onshore Interconnection Cable routes.
Multiple construction phases are anficipated at HDD and HAB sites including site preparation
and drilling operations, as further detailed in Appendix 12.

Given the proximity of noise sensitive receptors (NSRs) at all frenchless crossings, noise from site
preparation will exceed the NYSDEC criterion of 65 dBA in residential areas if unmitigated. At
some trenchless crossings, the NYSDEC criterion of 79 dBA in commercial areas will also be
exceeded. While these construction activities are short term, mitigative measures as outlined in
Appendix 12 are warranted to attenuate construction noise at NSRs.

Construction activities associated with site preparation at HDD and HAB sites will generate noise
of approximately 84 dBA at a distance of 50 ft (15 m) after implementing noise conftrol strategies.
No further mitigation is required for in-air noise associated with the Landfall HDD, the ICW HDD, or
the tfrenchless crossing location along the Onshore Interconnection Cable route as the specified
controls are anticipated to reduce noise at NSRs below permissible limits. BMPs outlined in
Appendix 12 will be implemented to further reduce noise at noise sensitive receptors for all
trenchless crossing locations along the Onshore Transmission Cable route.

Mitigative measures are warranted at all HAB and HDD sites along the Onshore Transmission
Cable route to attenuate construction noise from drilling operations below permissible noise
limits, as detailed in Appendix 12. After implementing feasible noise controls, construction activity
at the frenchless crossings of Sunrise Highway at Revilo Avenue and Carmans River at Victory
Avenue is expected to temporarily exceed the permissible sound level as specified by NYSDEC
or Suffolk County at one or more NSRs. Driling operations at all other sites will comply with all
applicable regulations. At the ICW HDD and most frenchless crossings, the expected increase in
the ambient sound level from existing conditions necessitates that BMPs be implemented to
further diminish construction noise at NSRs per NYSDEC policy. Drilling operations will require
continuous operation over several months and may include nighttime construction.

The exit side of the Landfall HDD is located approximately 0.5 mi (800 m) offshore. Construction
at this site may include installation of a casing pipe using pneumatic impact equipment and
installation of sheet piles using an impact hammer. These activities will occur during the daytime
and are expected to produce an in-air sound level of approximately 60 dBA or less at the
nearest shoreline location, as further detailed in Appendix I12. Since noise from construction at
the Landfall HDD exit site will be below all applicable criteria, mitigation to attenuate
construction noise is not warranted.
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Onshore Transmission Cable and Onshore Interconnection Cable Installation Noise

Construction activities would infroduce temporary noise sources associated with the different
phases of installation for the Onshore Transmission Cable and Onshore Interconnection Cable.
These activities are assumed to include clearing the ROW, removing pavement, frenching, laying
pipe, constructing the duct bank and vaults, installing and testing cable, and site restoration.
Based on the results of the modeling, construction will generate noise of approximately 88 dBA
at a distance of 40 ft (12 m) from the center of construction activities. Construction noise will
exceed 65 dBA af distances of up to 550 ft (168 m). The NYSDEC noise limit is likely to be
exceeded at residential NSRs adjacent to the Onshore Transmission Cable route as well as at the
Onshore Interconnection Cable route; therefore, BMPs outlined in Section 6 of Appendix 12 will
be implemented to diminish construction noise impacts. Because construction will continuously
progress along the route, exposure to noise at any particular location will be temporary. In some
areas, construction along the route may be required to occur at night to mitigate fraffic impacts.

OnCS-DC Installation Noise

Installation of the ONnCS-DC would infroduce temporary noise sources. These activities are
assumed to include site preparation, construction of foundations and buildings, installation of
equipment, and finishing, over a 24-month period occurring during daytime hours, as further
detailed in Appendix 12. During daytfime hours, construction noise is exempt from both the

Town of Brookhaven and Suffolk County noise ordinances; however, noise at NSRs should be
limited fo 65 dBA at residential properties and 79 dBA at industrial properties per NYSDEC policy.

Construction of the OnCS-DC at the Union Avenue Site will generate a sound level of
approximately 86 dBA at a distance of 50-ft (15-m) from the center of the activity, 79 dBA at a
distance of 110 ft (33.5 m), and 65 dB at a distance of 550 ft (167.6 m). The nearest noise sensitive
receptor is approximately 1,300 ft (396 m) away from the center of construction activities, and
approximately 984 ft (300 m) from the southern property line of the Union Avenue Site.
Construction noise at that distance is anticipated to be 58 dBA, and would be lower at all other
NSRs in residential areas, per results of modeling efforts (Appendix 12). This indicates that the
sound level of construction noise at residential NSRs would be similar to existing conditions.

The closest industrial properties are approximately 220 ft (67 m) away from the center of
construction activities at the Union Avenue Site. Construction is expected to generate noise of
approximately 73 dBA at the closest noise sensitive receptor in an industrial area. Therefore,
modeling indicates that construction noise at the Union Avenue Site would not exceed
permissible sound level limits at NSRs. Construction noise is expected to exceed 65 dBA at nearby
industrial NSRs and BMPs will be implemented to minimize noise per NYSDEC policy.

Vehicular Traffic

Construction of the Onshore Facilities will require a temporary increase in construction vehicle
related fraffic, and associated vehicle noise within the relatively dense, residential areas of Town
of Brookhaven, NY, including the area around Smith Point County Park. Vehicles will include
heavy equipment (e.g., excavators, cranes, dump frucks, and paving equipment) and the
increase in noise levels is expected to be comparable to that experienced during typical
roadway or utility construction work. This IPF will cease following completion of the specific
construction activities.
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Operations and Maintenance

The only noise regularly expected during O&M is operation of the OnCS-DC. Noise from routine
O&M of the Onshore Transmission Cable and Onshore Interconnection Cable is not anticipated,
except during routine maintenance that may require short-term use of equipment with noise
emissions to facilitate inspections and repairs.

OnCS-DC Operational Noise

Operation of the OnCS-DC would intfroduce new sources of noise. Predictive models of the
operating OnCS-DC assumed simultaneous operation of the tfransformers and other prominent
components under maximum operating conditions, and operational noise was assumed to be
constant over 24 hours of the day. The most prominent noise sources of an operating OnCS-DC
are the converter fransformers, reactors, filters, and outdoor cooling equipment associated with
the valve hall. Other noise sources such as corona sources, switching devices, generators,

DC equipment, and thyristor valves are transient, insulated within buildings, or otherwise do not
typically make significant contributions to the overall equivalent confinuous sound level.

Results of the modeling of in-air noise from the OnCS-DC located at the Union Avenue Site
indicate that operational noise at the nearest NSRs will range from 28 to 68 dBA. The Project sound
level af the closest residence will be 41 dBA, which will result in an increase of 0 dB in the total
sound level relative to existing conditions. These results provide an indication of the noise that can
be expected with application of the proposed mitigative measures. As specified in Appendix 12,
the predicted total sound levels of the OnCS-DC comply with all applicable criteria as specified
by the EPA, NYSDEC, and the Town of Brookhaven. For additional data on the predicted
operational noise from the OnCS-DC, see Table 19 in Appendix 12.

4.2.4 Electric and Magnetic Fields

EMF are produced by electric charges and the movement of electric charges, respectively, and
are present in the marine environment from both natural and anthropogenic sources. The most
common naturally occurring DC field is Earth’s 0-Hz geomagnetic field, while most natural AC
fields in the marine environment are electric fields, which are produced by marine organisms
and occur at frequencies less than 10 Hz.

The PDE includes both AC (IAC and Onshore Interconnection Cable) and DC (SRWEC and
Onshore Transmission Cable) electrical technologies. Electricity from the WTGs will be carried atf
a voltage of 66 to 161 kV by the IAC and will be collected at an OCS-DC, where the voltage will
be increased and converted from AC to DC. A pair of DC cables (bundled together) in the
SRWEC will fransfer power to shore. At landfall the DC cables will be contained in a single bore
hole together for a short distance to allow for installation via HDD. The Onshore Transmission
Cable will be installed in underground duct banks fo bring the power to the OnCS-DC.

The IAC cables will generate AC 60-Hz magnetic fields and these oscillating magnetic fields will
induce electric fields of the same frequency in seawater when alone, at connections with WTGs
and the OCS-DC. On land, the AC Onshore Interconnection Cable will produce an AC
magnetic field but no direct electric field due to cable insulation and grounded sheathing. The
oscillating magnetic field will induce a weak electric field, but it will be too weak to affect the
environment or persons above ground.
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The DC cables in the offshore portion of the SRWEC, at the OCS-DC, and in the Onshore
Transmission segment will be sources of static magnetic fields with a frequency of 0-Hz.

Both magnetic fields and inducted electric fields from submarine cables are of environmental
and ecological interest because research shows that some marine species have specialized
sensory receptors that are capable of detecting 0-Hz magnetic fields or electric fields, or both, in
the natural environment. Offshore and onshore EMF assessments were conducted in support of
the Project (Appendix J1- Offshore EMF Assessment and J2 — Onshore EMF Assessment).

Project activities that could produce EMF are presented in Table 4.2-1 and are further described
below. Impacts to resources from EMF are evaluated in the sections idenftified in Table 4.2-2.

4.2.4.1 Sunrise Wind Farm

Construction and Decommissioning

Construction of the WTGS, OCS-DC, and IAC does not produce EMF. The EMF present during
operations (discussed below) will cease once the Project is decommissioned.

Operations and Maintenance

Operation of the WTGs does not generate EMF in the marine environment; however, the
electricity generated by the WTG energizes the IAC to produce an AC magnetic field in the
surrounding seawater. This AC magnetic field will in furn induce an electric field in the
surrounding seawater and in species. Similarly, the equipment within the OCS-DC is not an
important source of EMF in marine environment, however, IAC and SRWEC cables connect with
this structure and the cables will produce EMF when energized. Modeling was performed at
peak loading and included separate assessments for the base of structures near the seabed
area and portions of the structures higher in the water column. The calculated maximum
volume-averaged DC magnetic field level (calculated higher in the water column for the
OCS-DC piled jacket foundation) at peak loading was <4,333 mG (including 506 mG
contributed by the geomagnetic field of the Earth).1¢

16 The PDE for the maximum loading of the SRWEC has decreased by approximately 10% since these calculations were
performed. This value therefore represents a conservative upper bound to the fields from the current design. Actual
field levels are likely to be approximately 10% lower.
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Sunrise Wind conducted an assessment of the EMF from the IAC Cable (Appendix J1) and
included an assessment of the potential impacts on marine life as appropriate (described further
in Section 4) for both AC and DC cables. The magnetic field and induced electric fields calculated
from these sources was used in conjunction with the sensitivity of marine species to EMF described
in scientific literature, as summarized in Section 4.4. These calculations assumed a conservative
minimum target burial for all cases and did not include the shielding effect of cable sheathing,
armoring or materials at the OCS-DC such as J-tubes. The modeling of the above sources showed
that, the magnetic fields and induced electric fields from operational AC cables (i.e., IAC) will
decrease quickly with increasing distance. At a height of 3.3 ft (1 m) over the cables at peak
loading, AC magnetic- and induced electric-field levels were calculated to be 4.6 mG and

0.09 millivolts/meter (mV/m), decreasing to 0.1 mG and <0.01 mV/m or less at a horizontal
distance of 10 ft (3 m) from the cables.

4242 Sunrise Wind Export Cable

Construction and Decommissioning

No EMF will be produced during construction of the SRWEC. The EMF present during operations
(discussed below) will cease once the Project is decommissioned.

Operations and Maintenance

As described above, Sunrise Wind conducted an assessment of the EMF from the SRWEC
(Appendix J1).

The model for the SRWEC cables assumed a conservative minimum target burial depth of 3.3 ft
(1 m). The calculations from the model indicate that DC magnetic field levels will generally be
quite low and decrease rapidly with distance.

DC magnetic fields from the SRWEC over the majority of the route (where cables are bundled
together) were calculated at a height of 3.3 ft (1 m) above the seabed at peak loading
(assessed for permutations of four geographic directions and four cable configurations). The
calculated change to Earth’s ambient geomagnetic field is a maximum of £104 mG, over the
cables. The magnetic field from the cables decreases to 35 mG at a horizontal distance of 10 ft
(3 m) from the cables, contributing less than 10 percent of the ambient geomagnetic field level
(approximately 506 mG). The flow of seawater within the ambient geomagnetic field from an
ocean current of 2 ft/s (60 centimeters per second [cm/s]) induces a static DC electric field of
0.032 mV/m at a distance of £10 ft (3 m) from the cables. Where installed via HDD near landfall,
the DC magnetic field level evaluated at a height of 3.3 ft (1 m) above the seabed at peak
loading was 125 mG above the 506 mG contributed by the geomagnetic field of the Earth.
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4243 Onshore Facilities

Construction and Decommissioning

There will be no EMF produced during construction of the Onshore Facilities. The EMF present
during operations (discussed below) will cease once the Project is decommissioned.

Operations and Maintenance

Sunrise Wind conducted an assessment of the for the magnetic field from the Onshore
Transmission Cable (DC fields) and Onshore Interconnection Cable (AC fields) (Appendix J2).
The Onshore Transmission Cable will be installed in an underground duct bank buried 3 ft (0.9 m)
with short portions of the route installed in a direct bury configuration.

* Afthe DC duct bank, the largest change in magnetic field (relative to Earth’s ambient
geomagnetic field of 506 mG) at 3.3 ft (1 m) above ground at average loading is 2147 mG
decreasing quickly to £37 mG or less within £10 ft (3 m) from the duct bank. Where the
Onshore Transmission Cable is installed via direct bury, the modeled DC magnetic-field levels
(and deviations) were determined to be much lower with a maximum deviation of
approximately £44 mG relative to Earth’s ambient geomagnetic field.

«  Where the SRWEC conductors are separated and installed within the TJB over a few tens of
feet, the two cables separate from one another and hence magnetic-field modeling
calculations were somewhat higher. The maximum calculated change from Earth’'s ambient
geomagnetic field was 348 mG at a height of 3.3 ft (1 m) above ground for average
loading, decreasing to 53 mG or less within +25 ft (+7.6 m) of the centerline between the
cables.

Magnetic-field levels are typically assessed in terms of standards and guidelines developed by
scientific and health agencies to protect health and safety and are based on reviews and
evaluations of relevant health research. The calculated DC magnetic-field levels directly above
the Onshore Transmission Cable at both average and peak loading are far below the
International Commission for Non-lonizing Radiation Protection’s (ICNIRP)'s standard for human
exposure to static magnetic fields (i.e., < 0.1 percent of the general public exposure limit of
4,000,000 m@G) for all cable configurations evaluated.

The AC and DC magnetic fields associated with the operation of equipment within the
ONnCS-DC were not calculated, as the highest magnetic-field levels around the perimeter of
these facilities will be due to the Onshore Transmission Cable and Onshore Inferconnection
Cable entering and exiting the substation.

4.2.5 Discharges and Releases

Discharges and releases of liquids and solid waste to the ocean or land pose a threat to water
quality and risks to marine life from exposure and ingestion. Per the information requirements
outlined in 30 CFR 585.626, maximum quantities and disposal methods for liquids and solid
wastes, including hazardous materials, are summarized in Section 3.3.10.3 and in particular

Table 3.3.10-3 for offshore construction, and in Section 3.5.3 and Table 3.5.3-1 for offshore O&M.
Appendix E1 includes additional information about the potential discharges and potential methods
of freatment. Project activities that could result in discharges or releases of liquids and solid waste
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are presented in Table 4.2-1 and are further described below. Impacts to resources from
discharges and releases are evaluated in the sections idenftified in Table 4.2-2.

4.2.5.1 Sunrise Wind Farm

Construction and Decommissioning

Routine or accidental (non-routine) fuel spills, wastewater discharges, and solid waste releases
are possible but considered unlikely during normal construction and decommissioning activities
for the SRWF.

Routine Discharges and Disposal

Routine discharges of wastewater (e.g., gray water or black water) or liquids (e.g., ballast, bilge,
deck drainage, stormwater) outside of state waters may occur from vessels during construction
and decommissioning of WTGs or the OCS-DC; however, those discharges and releases are
anficipated to have negligible impacts because all vessel waste will be offloaded, stored, and
disposed of in accordance with all applicable local, state, and federal regulations, such as the
EPA and USCG requirements for discharges and releases to surface waters. In addition,
compliance with applicable Project-specific management practices and requirements will
minimize the potential for adversely impacting water quality and marine life.

In accordance with the Oil Pollution Act of 1990 and the International Convention for the
Prevention of Pollution by Ships (known as MARPOL 73/78), owners and operators of certain
vessels are required to prepare Vessel Response Plans approved by the USCG. In addition, the
USCG regulates the at-sea discharges of vessel-generated waste under the authority of the Act
to Prevent Pollution from Ships (33 USC 1905-1915). All vessels will comply with USCG standards in
US territorial waters to legally discharge uncontaminated ballast and bilge water, and standards
regarding ballast water management. Outside of US territorial waters, vessels will be compliant
with the IMO Ballast Water Management Convention standards. All Project vessels will be required
to comply with the applicable USCG pollution prevention requirements. Additionally, all vessels
less than 79 ft (24.1 m) will comply with the Small Vessel General Permit issued by EPA on
September 10, 2014 for compliance with NPDES permitting.

Accidental or Non-Routine Spills or Releases

During construction and decommissioning, there is increased probability of spills and accidental
releases of fuels, lubricants, and hydraulic fluids. BMPs for fueling and power equipment servicing
greatly minimize the potential for spills and accidental releases and will be incorporated into the
ERP/OSRP (Appendix E1). Accidental releases are minimized by containment and clean-up
measures detailed in the ERP/OSRP.

Certain hazardous materials necessary to support the installation of the WTGs will be fransported
to and from the SRWF and ports. The transport of this material may result in the accidental
discharges of small volumes of hazardous materials, such as oils, solvents, or electrical fluids.

If installed, the OCS-DC wiill have transformers that contain large reservoirs of electrical insulating
oil (such as mineral oil), as well as smaller amounts of additional fluids (such as diesel fuel and
lubricating oil).
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Operations and Maintenance

The WTGs and OCS-DC will be designed to contain any potential leakage of fluids, thereby
preventing the discharge of fluids into the ocean. The OCS-DC and WTGs will require various oils,
fuels, and lubricants to support its operation, as detailed in Table 3.3.6-2 and Table 3.3.8-2.
During WTG operations, small accidental leaks could occur because of broken hoses, pipes,
or fasteners. During WTG maintenance, small releases could occur during servicing of hydraulic
units. Any accidental leaks within the WTGs are expected to be contained within the hub and
main bed frame or tower. The only discharges to the sea that are anticipated are those
associated with vessels performing maintenance, and from filtered cooling water discharged
from the OCS-DC at 40 ft (12 m) below MSL. BMPs for fueling and power equipment servicing
greatly minimize the potential for spills and accidental releases. Accidental releases are
minimized by containment and clean-up measures detailed in the OSRP (Appendix E1).

42572 Sunrise Wind Export Cable

Construction and Decommissioning

Discharges and releases of liquids and solid waste from SRWEC construction and decommissioning
are similar to those described above for the SRWF. The cables of the SRWEC do not contain
liguid so there is no risk of cable rupture and release. Vessels used during SRWEC construction or
decommissioning will also comply with applicable local, state, and federal regulations and
Project-specific plans and procedures.

Installation of the SWREC at the landfall will utilize HDD to install the cables under the seafloor,
intertidal area, and beach. The use of drilling fluid, which typically consists of a water and
bentonite mud mixture or another non-toxic drilling fluid, will be required. Bentonite is a natural
clay that is mined from the earth. While these fluids are considered non-toxic, Sunrise Wind will
implement BMPs during construction to minimize potential releases of the drilling fluid associated
with HDD activities. An Inadvertent Return Plan will also be developed prior to construction to
address inadvertent release of drilling fluids.

Operations and Maintenance

As described for the SRWF, during O&M, the only discharges to the sea that are anticipated are
those associated with vessels performing maintenance. BMPs for fueling and power equipment
servicing greatly minimize the potential for spills and accidental releases. Accidental releases
are minimized by containment and clean-up measures detailed in the OSRP (Appendix ET).

4253 Onshore Facilities

Construction and Decommissioning

The potential for discharges and releases from construction will be governed by NYS regulations
and the Project’s EM&CP, including the Project’s SPCC. Onshore construction activities will
adhere to the SPDES General Permit and the Project’'s SWPPP.
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Operations and Maintenance

The OnCS-DC will require various oils, fuels, and lubricants to support its operation

(Table 3.3.1-2-2) but represents low potential for discharges and releases during routine O&M.
An SPCC Plan will be developed as part of the Project’s EM&CP and any discharges or release
will be governed by NYS regulations.

4.2.6 Trash and Delris

As described in Section 4.2.5, a list of anticipated solid and liquid wastes, and disposal methods
and locations are presented in Section 3. The discharge or disposal of solid debiris info offshore
waters from OCS structures and vessels is prohibited by BOEM (30 CFR 250.300) and the USCG
(MARPOL, Annex V, Pub. L. 100-220 [101 Stat. 1458]). Project activities that could result in the
generation of trash and debris are presented in Table 4.2-1 and are further described below.
Resources potentially affected by trash and debris are evaluated in the sections identified in
Table 4.2-2.

4.2.6.1 Sunrise Wind Farm, Sunrise Wind Export Cable, and Onshore Facilities

Construction and Decommissioning

Solid waste and construction debris will be generated predominantly during construction and
decommissioning of the SRWF, SRWEC, and Onshore Facilities. In accordance with applicable
federal, state, and local laws, comprehensive measures will be implemented prior to and during
construction o avoid, minimize, and mitigate impacts related to trash and delbris disposal.
Offshore, tfrash and debris will be contained on vessels and offloaded at port/construction
staging areas. Food waste that has been ground and can pass through a 1-in (25-mm) mesh
screen may be disposed according to 33 CFR 151.51-77. All other frash and debris returned to
shore will be disposed of or recycled at licensed waste management and/or recycling facilities.
Disposal of any solid waste or debris in the water will be prohibited. Good housekeeping
practices will be implemented to minimize trash and debris in work areas, both offshore and
onshore. These practices will include orderly storage of tools, equipment, and materials, as well
as proper waste collection, storage, and disposal to keep work areas clean and minimize
potential environmental impacts. With proper waste management procedures, the potential for
trash or debris to be inadvertently left overboard or infroduced onto an onshore area is unlikely.

Construction of the OnCS-DC will generate approximately 1,500 cubic yards (cy) (1,147 m3) of
solid waste. This material will be disposed of in a landfill and/or recycling center.

Operations and Maintenance

During O&M, the generation of frash and debris will be limited. The nominal amounts of trash
and debris generated during this phase will be managed in accordance with federal, state,
and local laws and materials will be disposed of in a landfill and/or recycling center and will not
be disposed of at sea.
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4.2.7 Traffic (Vessels, Vehicles, Air)

Anficipated fraffic will include vessels, onshore vehicles, and helicopters (see Sections 3.3.10
and 3.5.5). An overview of anficipated vessel and helicopter usage is provided in Table 3.3.10-3
for construction and Table 3.5.6-1 for O&M. Potential ports are identified in Table 3.3.10-1.

Activities that could result in potential fraffic impacts (vessels, vehicles, and aircraft) are
presented in Table 4.2-1 and are further described below. Impacts to resources from
Project-related traffic are evaluated in the sections identified in Table 4.2-2.

4.2.7.1 Sunrise Wind Farm

Construction and Decommissioning

A temporary increase in traffic will be generated during SRWF constfruction and
decommissioning by vessels and aircraft, and by use of construction vehicles and equipment at
ports used to support Project construction and decommissioning. As described in Section 3.3.10,
various vessels, helicopters, and unmanned aircraft systems may be used.

Project-associated vessel traffic will occur during construction at the SRWF and along routes
between the SRWF and the supporting ports. Timing of vessel fraffic will be clarified once final
construction schedules are issued and approved. The amount of time that vessels will transit
back and forth to the SRWF and how long they will remain on station is greatly dependent on
final design factors, weather, sea conditions, and other natural factors. The larger installation
vessels (e.g., jack-up installation vessels and DP cable-laying vessels) will generally travel fo and
out of the construction area at the beginning and end of the SRWF construction and not on a
regular basis. Vessels fransporting construction equipment and materials (e.g., tugs and feeder
barges) willmake more frequent trips while smaller support vessels carrying supplies and crew
(e.g.. CTVs) may travel to the SRWF daily. However, construction crews responsible for
assembling the WTGs will hotel onboard installation vessels at sea, thus limiting the number of
crew vessel fransits expected during installation of the SRWF. There will be a minimum safety
perimeter around installation vessels and locations where the SRWF components are being
installed. This temporary restricted area will consist of a maximum 500-yard (457-m) safety zone.

It is expected that the maijority of the SRWF components will be fransported by sea; however,
some components and equipment will arrive by land at varying frequencies throughout the
construction period. Vehicular traffic during SRWF construction will include truck and automobile
traffic over existing roads and highways proximate to ports. Project-related deliveries will result in
loading and unloading traffic as well as vehicle movements to complete assembly, fabrication,
and staging of SRWF components and equipment.

Sunrise Wind plans to develop a Maintenance and Protection of Traffic Plan (MPTP) within the
Project’s EM&CP that describes measures to minimize and mitigate for potential impacts to land
transportation to the maximum extent practicable during construction, and describes the
commitment to continued consultation with stakeholders regarding traffic and fransportation
management before and throughout construction.
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Operations and Maintenance

Sunrise Wind expects to use a variety of vessels to support O&M, including SOVs with deployable
work boats (SOV support craft), CTVs, jack-up vessels, and cable laying vessels. Helicopters and
unmanned aircraft systems may also be used to support O&M of the SRWF.

During O&M, vessel traffic will be limited to routine maintenance visits and nonroutine
maintenance, as needed. Limited crew and supply runs using smaller support vessels will be
required. Vessel traffic during O&M will be lower than during construction, due to fewer
operating vessels.

In support of the assessment of the Project’s potential effects on marine fransportation and
navigation, an NSRA was conducted and is provided in Appendix X. Safety or exclusion zones
are not anticipated during operation of the SRWF; therefore, vessels will be free to navigate
within, or close to, the SRWF. Sunrise Wind has committed to an indicative layout scenario with
WTGs and the OCS-DC sited in a uniform east-west/north-south grid with 1.15 by 1.15-mi

(1 by 1-nm; 1.85 by 1.85-km) spacing. This design is a navigation measure itself and provides
enough room for most vessels to fransit through and safely maneuver within the SRWF. Project
vessels will also comply with general rules and regulations and follow the International
Regulations for Preventing Collisions at Sea (COLREGs) during both active working activities and
transit activities. COLREGS Rule 5 states “at all fimes maintain a proper lookout by sight and
hearing as well as by all available means appropriate in the prevailing circumstances and
conditions so as to make a full appraisal of the situation and risk of collision.”

4.2.7.2  Sunrise Wind Export Cable

Construction and Decommissioning

Traffic will be generated during SRWEC construction and decommissioning by vessels and
aircraft. The fraffic generated will be similar to described above for the SRWF.

Construction of the SRWEC wiill require various vessel types including tugs, barges, and work and
transport vessels. DP vessels will generally be used for cable burial activities. If anchoring (or a
pull ahead anchor) is necessary during cable installation, it will occur within the survey corridor
(see Section 3.3.10 for additional information on vessel anchoring). As described for the SRWF,
there will be a minimum safety perimeter around SRWEC installation vessels; this temporary
restricted area will consist of a maximum 500-yard (457-m) safety zone.

Aircraft traffic will be similar to that described for the SRWF.

Operations and Maintenance

During O&M, vessel traffic will be limited to routine maintenance visits and nonroutine
maintenance, as needed. Limited crew and supply runs using smaller support vessels will be
required. Vessel traffic during O&M will be lower than during construction, due to fewer
operating vessels. Helicopters and unmanned aircraft systems may also be used to support O&M
of the SRWEC, as described in Section 3.5.5.
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4.2.7.3 Onshore Facilities

Construction and Decommissioning
Vessel and aircraft will not be utilized for onshore activities.

Construction of Onshore Facilities will require construction vehicles, resulting in femporary increases
in fraffic within the Town of Brookhaven, NY, including the area around Smith Point County Park.
Vehicular traffic associated with construction activities will include heavy equipment

(e.g.. excavators, cranes, dump frucks, and paving equipment). Onshore construction activities
will comply with local ordinances to the extent practicable; some activities, such as HDD, may
require construction fimeframes that extend beyond standard work hours, or may require 24-hour
operations. The increase in construction traffic would be comparable to typical roadway or
utility construction work. NYS Law requires that the Onshore Transmission Cable and Onshore
Interconnection Cable be constructed in compliance with a detailed plan that includes traffic
and other control measures.

During onshore construction, Sunrise Wind will use commercially-reasonable efforts to maintain at
least one travel lane of fraffic in the section(s) of the road(s) in which construction crews are
working; however, during certain periods of work, temporary road closures may be necessary.

To allow for traffic to move safely, traffic control measures, such as signage and traffic flaggers,
will be used wherever necessary. Traffic control measures to address traffic flow in and around
construction areas will be developed as part of the MPTP. All construction-related impacts to
roadways will be restored to pre-construction conditions in accordance with NYSDOT Standard
Specifications for Construction and Materials and in coordination with local entities.

Operations and Maintenance

During O&M, vehicle traffic will be limited to the anticipated use of a pickup fruck making
routine visits fo the OnCS-DC. During occasional maintenance and operational emergency
visits, bucket frucks, cranes, and similar vehicles may be needed to facilitate these activities.
These limited additional trips are not expected to contribute to local traffic in any way.

4.2.8 Air Emissions

Air emissions associated with construction, O&M, and decommissioning of the Project depend
on many factors such as location, scope, type and capacity of equipment, and schedule.
Primary emission sources associated with the Project will be from engine exhaust of vessel traffic,
heavy equipment, and onshore vehicles during construction (Section 3.3). In general, most criteria
pollutant emissions will be from infernal combustion engines burning diesel fuel and will include
primarily nitrogen oxides (NOx) and carbon monoxide (CO); a lesser amount of particulate matter
(PM) less than 10 micrometers in aerodynamic diameter (PMio), mostly in the form of particulate
matter less than 2.5 micrometers in aerodynamic diameter (PMas); and negligible amounts of
sulfur oxides. Although not a criteria pollutant itself, volatile organic compounds (VOCs) can
react in the atmosphere to form ozone (O3) and will be emitted in relatively low amounts.
Project air emissions are subject to the regulations summarized in Section 1.4.
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Project activities that could result in air emissions are presented in Table 4.2-1 and are further
described below. An inventory of Project-related air emissions is provided as Appendix K —
Air Quality Emissions Calculations and Methodology, under confidential cover. Impacts to
resources from air emissions are evaluated in the sections identified in Table 4.2-2.

4.2.8.1 Sunrise Wind Farm

Construction and Decommissioning

Potential impacts to air quality during construction of the SRWF will result from the use of vessels,
vehicles, helicopters, and electric generators. It is expected that most, or all, of these vessels will
utilize diesel engines burning low-sulfur fuel. Vehicles operating on roads will comply with federal
emission control standards and anti-idling laws.

Emissions from decommissioning are expected to be less than construction emissions.

Although similar construction activities will occur to decommission the Project components, the
activity will be of a shorter duration and decommissioning activities would occur at least 25 years
in the future when combustion energy and pollution control fechnologies will be improved.

Operations and Maintenance

O&M activities for the SRWF will generally consist of SOVs, CTVs, and helicopters for fransporting
technicians. An emergency diesel generator system will support necessary equipment in case of
a power outage at the OCS-DC. Less frequently, a WTG installation vessel and cable laying
vessel may be used to service these components during the operational life of the Project

(25 to 35 years).

4282 Sunrise Wind Export Cable

Construction and Decommissioning

Air emission sources during SRWEC construction will include the vessels that will perform,

or support, laying of the SRWEC and HDD installation at the landfall. Most, or all, of these vessels
will utilize diesel engines burning low-sulfur fuel. Emissions from decommissioning are expected to
be similar to, or less than, construction emissions.

Operations and Maintenance

Air emissions will be associated with O&M activities for the SRWEC, generally consisting of SOVs,
CTVs, and helicopfters for transporting technicians.
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4.2.8.3 Onshore Facilities

Construction and Decommissioning

Air emission sources during construction and decommissioning of Onshore Facilities will include
on-road and non-road equipment emissions related to construction of the OnCS-DC, HDD, open
cut frenching, and cable pulling in addition to several construction vehicles. With the exception
of few on-road vehicles burning gasoline, it is expected that most of the on-road and all of the
non-road construction equipment will utilize diesel engines burning low-sulfur fuel. Fugitive dust
created by construction vehicles will occur during onshore construction and decommissioning
activities; these emissions will be controlled through the implementation of a dust control plan.

Operations and Maintenance

Air emissions will be associated with O&M activities for the Onshore Facilities generally including
on-road vehicles used by staff traveling to and from the Onshore Facilities.

4.2.9 Visible Infrastructure

Project components that will be permanently visible and occupy space underwater, above
water, and on land have the potential fo impact resources. Vessels, vehicles, and equipment
used during SRWF and SRWEC construction will be visible for a limited tfime and only from certain
offshore locations and onshore areas in the vicinity of construction activities. The temporary
natfure of these sources during construction have such a negligible anficipated impact on
resources that they are not considered further in this discussion. Once the Project is constructed,
the visible structures will be the WTGs, OCS-DC, and the OnCS-DC.

Impacts fo visual resources and viewsheds are summarized in Section 4.5, Visual Resources, and
specifically evaluated in Appendix Q1 — Offshore Visual Impacts Assessment and Appendix Q2 -
Onshore Visual Resources Assessment.

Impacts fo marine navigation from visible infrastructure are summarized in Section 4.8,
Transportation and Navigation, and specifically evaluated in the Appendix X — Navigation Safety
Risk Assessment and the impacts to air fraffic from visible infrastructure are evaluated in the
Appendix Y1 — Obstruction Evaluation and Airspace Analysis / Radar and Navigational Aid
Screening Study.

Resources potentially impacted by visible structures are identified in Table 4.2-1 and are further
described below. Impacts to resources from visible infrastructure are evaluated in the sections
identified in Table 4.2-2.
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4291 Sunrise Wind Farm

Construction and Decommissioning

Construction of the SRWF will include visible infrastructure located offshore. Construction will
infroduce large installation vessels, increased vessel and air traffic, and the installation of large
turbine components along the visible horizon and will often be visible from onshore vantage
points. The presence of construction vessels along with the WTGs and installation of the OCS-DC in
varying stages of construction are likely to introduce discordant visual features on the horizon.
However, the visibility will be temporary in nature and at fimes, will be obscured from view due
to atmospheric conditions or curvature of the Earth.

Upon decommissioning, the WTGs and OCS-DC will no longer be visible as they will be
dissembled and removed from the area.

Operations and Maintenance

During O&M, the WTGs and OCS-DC will occupy space in the ocean and above the water's
surface. Foundations will provide habitat that may be different from the existing seafloor and
that extends the length of the water column. The specifications for the WTGs and OCS-DC are
discussed in Section 3.3.5.

The WTGs and the OCS-DC wiill be visible from points on land and water and the degree of
visibility is dependent on a range of physical factors including elevation, weather conditions,
sea state, and visual obstructions. Visual quality and significance of impact depends on the
existing visual landscape and viewer groups, as discussed in Section 4.5 and associated
appendices.

4292 Sunrise Wind Export Cable

Construction and Decommissioning

As described above for the SRWF, construction will infroduce large installation vessels and
increased vessel and air traffic along the visible horizon and will often be visible from onshore
vantage points. The presence of construction vessels at varying stages of SRWEC construction
are likely to infroduce discordant visual features on the horizon. However, the visibility will be
temporary in nature and at fimes, will be obscured from view due to atmospheric conditions or
curvature of the Earth.

Operations and Maintenance
During O&M, the SWREC will be buried below the seafloor and will not be visible.
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4293 Onshore Facilities

Construction and Decommissioning

Construction activity will result in some visible site disturbance, such as free clearing, grading,
and facility installation. The Onshore Transmission Cable and Onshore Interconnection Cable are
largely sited within existing paved ROWs. The site of the OnCS-DC is bound by existing
commercial and industrial development. Screening will be implemented at the OnCS-DC to the
extent feasible to reduce potential visibility. The potential visibility of Onshore Facilities is
evaluated in Appendix Q2.

If the ONCS-DC is removed when the Project is decommissioned, the visual effect of the
structure will cease.

Operations and Maintenance

A lidar viewshed analysis was completed to determine the areas within the 3-mi (2.6-nm, 4.8-km)
OnCS-DC Visual Study Area (VSA) that may have visibility of the OnCS-DC. Results of this analysis
suggested that approximately 2 percent of the 3-mi (2.6-nm, 4.8-km) VSA would have visibility of
some portion of the ONCS-DC. Where visible, it is expected that views of the OnCS-DC from
most areas would be limited to the uppermost portions of the proposed lightning masts,

which have narrow, slender profiles and do not generally attract viewer attention,

particularly when viewed amongst foreground to background mature vegetation.

4.2.10 Lighting and Marking

The impacts of lighting depend on the lighting source and factors that can affect light fransmission,
both in air and water. In air, the transmission of light can be affected by atmospheric moisture
levels, cloud cover, and type and orientation of lights. In water, the tfransmission of light can be
affected by turbidity levels and waves. Project activities that could result in potential impacts
from lighting and marking are identified in Table 4.2-1 and are further described below. Impacts
to resources from lighting and marking are evaluated in the sections identified in Table 4.2-2.

4.2.10.1  Sunrise Wind Farm

Construction and Decommissioning

There will be a temporary increase in the amount of lighting during construction and
decommissioning due to the presence of work vessels and structures that are being installed.
In general, lights will be required on the OCS-DC, vessels, and construction equipment during
construction and decommissioning of the SRWF. In addition, temporary work lighting will
iluminate work areas on vessel decks or service platforms of adjacent WTGs and the OCS-DC
during nighttime construction. During Project construction, operating vessels will follow USCG
lighting and marking requirements, and as structures are installed, they will be lit and marked
according to BOEM and USCG guidelines. Upon decommissioning, all operational lighting, as
described further below, will be removed.
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Operations and Maintenance

During operations, offshore structures will require lighting that conforms to FAA and BOEM
guidelines, and USCG requirements. BOEM has indicated that offshore lighting should meet
standard specifications in FAA Advisory Circulars 70/7460-1L, Change 2 (FAA 2018) and
150/5345-43H (FAA 2016), and USCG standards for marine navigation lighting. FAA navigation
marking and lighting recommendations apply to structures that are up to 12 nm (22 km)
offshore. The WTGs and OCS-DC are outside of 12 nm (22 km), and under the jurisdiction of both
the USCG (out to 200 nm) and BOEM.

Project lighting will follow lighting and marking design parameters, as identified in BOEM's
Guidelines for Lighting and Marking of Structures Supporting Renewable Energy Development
(BOEM 2021). The Project is evaluating the implementation of methods to limit the visual impact
of the aviation light, for example light dimming or the use of a radar-based ADLS to furn on, and
off, the AOWLs in response to detection of aircraft. Sunrise Wind will use ADLS or related means
(e.g., dimming or shielding) to limit visual impact, pursuant to approval by the FAA and BOEM,
commercial and technical feasibility at the time of FDR/FIR approval, and dialogue with
stakeholders. The OCS-DC will be lit and marked in accordance with BOEM and USGS
requirements for aviation and navigation obstruction lighting, respectively; the specific systems
will vary depending on the turbine selected, and will be reviewed by the selected CVA and
provided in the FDR.

Offshore turbines must be visible not only to pilots in the air but also to mariners navigating on
water. In daylight, offshore wind turbines do not require lighting if the fower and components are
painted white. Marine Navigation Lighting is regulated by the USCG through 33 CFR 67 [63].
Structures must be fitted with lights for nighttime periods.

A conceptual lighting scheme was developed in accordance with federal regulations and is
included in the NSRA presented as Appendix X.

4.2.10.2 Sunrise Wind Export Cable

Construction and Decommissioning

Similar to SRWF, operating vessels will follow USCG lighting and marking requirements during
Project construction and decommissioning of the SRWEC. As such, all vessels operating between
dusk and dawn will be required to illuminate appropriate navigation lights.

Operations and Maintenance

Lighting and marking associated with the cable during the O&M will be short term, limited o the
lighting and marking required on vessels while operating along the corridor.

4.2.10.3 Onshore Facilities

Construction and Decommissioning

Onshore construction and decommissioning are expected to generally occur during daylight
hours, subject to state and local requirements. Some construction activity will occur outside of
these fimes, and lighting will be provided for safety and security purposes.
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Operations and Maintenance

Due to the presence of an existing electrical substation and industrial uses of the area, new
lighting associated with the OnCS-DC is expected to be consistent with the lighting associated
with existing uses adjacent to the OnCS-DC. Any potential effects can be reduced through the
use of mitigation such as visual screening. Lighting for the OnCS-DC will be designed to the
minimum standard necessary for substation safety and security per utility operational
requirements, as well as state and local regulations. General yard lighting will be provided within
the site for assessment of equipment. In general, yard lighting will be minimal at night and
subject to state and local requirements unless there is work in progress on site or lights are
required for safety and security purposes.

4.3 Physical Resources

4.3.1 Oceanographic and Meteorological Conditions

This section describes the affected environment and assesses potential effects from the
construction and operation of the Project, as they relate to oceanographic and meteorological
conditions. It was developed by reviewing current public data sources related to oceanographic
and meteorological conditions, including state and federal agency-published papers and
databases; online data portals and mapping databases (e.g., NOAA, National Centers for
Environmental Information [NCEI]); environmental studies; and published scientific literature.

A description of the oceanographic and meteorological conditions in the marine portions of the
Project Area is provided below, followed by an evaluation of potential Project-related impacts.
The Onshore Facilities portion of the Project is located on land and therefore is not considered
part of the affected environment for the oceanographic and meteorological aspects of the
Project.

Understanding the oceanographic and meteorological conditions of the Project Area is important
for successful Project design, construction, and O&M parameters, and design of the Project will
take into account local climatic conditions. The measurement equipment that Sunrise Wind plans
to install is described in Section 3.3.9. In accordance with 30 CFR 585.701, Sunrise Wind will
complete a detailed metocean analysis in support of the Project’s basis of design, which will be
submitted with the FDR prior to construction.

4.3.1.1 Affected Environment

This section summarizes the affected environment relative to oceanography and meteorology
for the SRWF and SRWEC. The following parameters are specifically discussed: circulation, waves,
tidal fluctuations, water column stratification, wind, storms, cyclones, and ice and fog.

Since circulation and water column stratification are considered generally comparable
between the SRWF and SRWEC portions of the Project, impacts to oceanographic resources in
these geographical areas are assessed together in this section, and discussed from a regional
standpoint.
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Sunrise Wind Farm and Sunrise Wind Export Cable

Ocean Circulation

Circulation patterns are influenced by winds, fides, differences in water density (dependent on
temperature and salinity), and geomorphology (bathymetry and land masses). Surface currents
are affected by winds, and in response, can drive opposing currents lower in the water column.
Differences in water densities and temperatures can drive local or regional circulation patterns
that can span the whole water column. The Coriolis effect, tides, and larger movements of water,
such as the Gulf Stream, drive a net fransport of water. Overall, net fransport of water in the
region moves toward the southwest and west. However, bottom water may flow toward the
north, particularly during the winter. Circulation patterns in the area are influenced by the
circulation patterns of Block Island Sound, the Gulf of Maine, and the Gulf Stream. Warm core
rings that split off from the northward-flowing Gulf Stream could move into SRWF, bringing
entrained warm water biota (RI CRMC 2010). Regionally, currents from Rhode Island Sound meet
outflow from Block Island Sound off Montauk Point and flow towards the southwest, south of
Long Island. Although current flow south of Long Island follows the overall southwestern movement,
nearshore currents flow towards the east (RI CRMC 2010).

Waves generally move across this region from the south with average wave heights ranging
from 3.3 t0 9.8 ft (1 and 3 m). The highest storm waves are up to 30 ft (9 m) high. Under normall
conditions, wave action results in little disturbance to bottom waters or sediments. Semi-diurnal
(i.e., twice daily) tides flood in from the southeast, with an average tidal amplitude of 3.2 ft
(1.0 m) (RI CRMC 2010). Relative sea level rise will also influence the waves, water level, and
currents throughout the Project’s 25 to 35-year life. Based on data trends recorded at NOAA
Station 8510560 in Montauk, New York, relative sea level rise is anticipated to increase by
0.13in/year (3.37 mm/year). Over the course of the Project’s life cycle, relative sea level rise is
anficipated to increase between 3.3 to 4.6 in (84.25 to 117.95 mm).

An assessment of ocean currents and statistics were generated based on modeled hindcast
reanalysis of inputs for the years 2001 to 2010 from the Hybrid Coordinate Ocean Model (HYCOM)
1/12-degree global simulation, which references assimilated data through the Navy Coupled
Ocean Data Assimilation, developed by the US Naval Research Laboratory (Halliwell 2004).

The 2001 to 2010 period was chosen as the most recent 10 years of reanalysis data for HYCOM
currents and its matching wind Climate Forecast System Reanalysis (CFSR) that is available.
Average surface current speeds were consistently found to be about 8 inches per second

(in/s; 20 cm/s) throughout the year, with the strongest currents of 20 in/s (50 cm/s; as the

95t percentile) in late fall and early spring, as depicted in Figure 4.3.1-1.
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Figure 4.3.1-1 HYCOM Monthly Current Speed Statistics from January 2001 to December 2010

Estimated average currents at a depth of 147.6 ft (45 m) range between approximately 2.6 in/s
(6.7 cm/s) as the mean, to 6.1 in/s (15.4 cm/s) as the 95th percentile. Throughout the water
column, mean currents generally will show vertical variability, with the strongest currents occurring
at the water surface and the weakest currents occurring near the seafloor. Within SRWF,

water depths range between approximately 115 and 203 ft (35 and 62 m) MLLW. The magnitude
of mean velocities is anticipated to be weaker at depths greater than 148 ft (45 m), while at
water depths less than 148 ft (45 m) mean velocities are expected to be larger than those
observed at 148 ft (45 m). Currents show directional variability from the surface to the bottom,
changing from eastern and western directed surface currents to predominantly western directed
currents at depths of 66 and 131 ft (20 and 40 m). Differences between surface and boftom
currents can be partially attributed to the influence of wind effect on the surface layer and
regional bathymetric features on the bottom, as depicted on Figure 4.3.1-2.
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Figure 4.3.1-2 Vertical Profile of the HYCOM 2001-2010 Horizontal Current Speeds Dataset

Figure depicts the average and 95th percentile current speed and variation with depth near the SRWF. Current roses
illustrate speeds from the surface (top right), 20 m (central right) and 40 m (bottom right) depths, and flow direction.
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Figure 4.3.1-3 illustrates that surface currents move towards the west from spring into early
summer and o the east from late summer into fall. The surface currents occurring in late summer
into early fall are greater and more frequent than those in late spring to early summer.
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Figure 4.3.1-3 Monthly Averaged HYCOM Surface Currents near the SRWF from January 2001 to
December 2010
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Surface and bottom currents were evaluated at SRWF, and the surrounding area, using results
from the HYCOM model for flood and ebb events on April 6 to 7, 2016. These specific dates were
chosen because they occur during a month of high river discharge season and during spring
tide. The year 2016 was the most recent fimeframe that provided a clean water level signature
without the presence of notable non-fidal residuals. Figure 4.3.1-4 and Figure 4.3.1-5 illustrate
peak bottom and surface currents, respectively, during a flood event. Maximum currents within
the SRWF are approximately 13 in/s (33 cm/s) and 11.4in/s (29 cm/s) at the surface and bottom,
respectively. Similarly, Figure 4.3.1-6 and Figure 4.3.1-7 illustrate peak bottom and surface
currents during an ebb event. Maximum currents within the SRWF are 6.9 in/s (17 cm/s) and
5.9in/s (15 cm/s) at the surface and bottom of the water column, respectively. Based on this
assessment of currents, it appears that the SRWF may be located outside the zone of regional
southwestward surface current flow from Block Island Sound and Rhode Island Sound.
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Figure 4.3.1-4 Peak Bottom Currents During a Flood Event on April 6, 2016 at 21:00
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Figure 4.3.1-5 Peak Surface Currents During a Flood Event on April 6, 2016 at 21:00
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Figure 4.3.1-6 Peak Bottom Currents During an Ebb Event on April 7, 2016 at 03:00
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Figure 4.3.1-7 Peak Surface Currents During an Ebb Event on April 7, 2017 at 03:00

Water Column Stratification

In general, the heating of water and increased salinity during late summer and early fall results in
a stratified water column that is subject to mixing in the fall from upwelling bottom waters and
storm action. The temperature and salinity frends described below confribute to this seasonal
stratification. Average seasonal water temperatures from 1980 to 2007 at the surface, 20 m
depth, and af the seafloor are depicted in Figure 4.3.1-8 (RI CRMC 2010). Surface water
temperatures at the SRWF fluctuate up to 59°F (15°C) seasonally, and as expected, bottom
waters at the site have a smaller seasonal variation of approximately 41°F (5°C).

Water temperatures are highest in July and August when the water column becomes strafified;
surface water temperatures are near 68°F (20°C), with bottom waters about 50°F (10°C).
Stratification can create physical conditions that reduce interactions and mixing between
surface waters and the remainder of the water column (RI CRMC 2010). During the winter,
average surface water temperatures range from approximately 39 to 41°F (4 to 5°C).
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Figure 4.3.1-8 Seasonal Water Temperature Based on Data Collected Between 1980 and 2007
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Surface water salinity decreases in the spring with freshwater inflows from ice melts and spring
rains and increases with temperature in the summer, with highest surface water salinities in the
fall and winter. Bottom water salinities are higher than surface water salinities throughout the
year, setting up for stratification as described above. Highest salinities within the area
(approximately 33 Practical Salinity Scale) are found in bottom waters at the southern end of the
Rhode Island Sound, near the SRWF. Average seasonal water salinities from 1980 to 2007 at the
surface, 65 ft (20 m) depth, and at the seafloor are shown in Figure 4.3.1-9.

WINTER at depth 0 m
—TTT T
31 32

Source: RICRMC, 2010

Figure 4.3.1-9 Seasonal Water Salinities at Sea Surface (Depth 0 m) Based on Data Collected
Between 1980 and 2007

Wind

Wind in the SRWF influences various physical attributes of the water column and ocean surface,
and increased wind speeds that occur later in the summer help break down the water column
stratification in the area (RI CRMC 2010). Hourly wind data from 2001 through 2010 were obtained
from the National Centers for Environmental Prediction’s CFSR model to provide an evaluation of
wind direction and speed. Predominant wind direction is from the southwest during the summer
months, and from the northwest during the winter. Monthly wind directions and speeds at 33 ft
(10 m) above sea level at a representative point within the SRWF are depicted in Figure 4.3.1-10
(Saha et al. 2010).
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Source: Saha et al. 2010

Figure 4.3.1-10 Monthly Wind Roses Based on CFSR Model Results from 2001 to 2010
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Average monthly wind speeds and strongest winds (represented by the 95th percentile) are
depicted in Figure 4.3.1-11 for the years 2001 through 2010 (Halliwell 2004; Chassignet et al. 2007).
Average wind speeds are between 11 and 22 mph (5 and 10 m/s), with stronger winds observed
during winter. The occurrence of stronger winds from the northwest during winter is seen where
the 95th percentile curve reaches over 34 mph (15 m/s).
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Figure 4.3.1-11 CFSR Monthly Wind Speed Statistics Based on Model Results from 2001 to 2010

High wind events, or events where recorded winds meet or exceed 35 knots (18.01 m/s),

are recorded at nearby onshore locations by the National Weather Service (NWS) and are then
collected, validated, and published by the NOAA NCEI Storm Events Database (NCEI 2019a).
Wind observations provided by the Storm Events Database are recorded on a scale of minutes,
enabling this data set to capture event peaks. Table 4.3.1-1 is a summary of high wind events,
either occurring alone or accompanying a storm event, for Dukes and Nantucket Counties in
Massachusetts and the northeast zone of Suffolk County in New York from January 2017 through
December 2019. While these data are collected onshore, the counties are proximal to the SRWF
and thus the data provide insight to the more extreme conditions that SRWF may experience.
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Table 4.3.1-1 Recorded High Winds for Dukes and Nantucket Counties, Massachusetts and the
Northeast Zone of Suffolk County, New York from January 2017 through December 2019

Date of Measurement | Location (County) Magnitude Magnitude Measured (MG) or
(Knots) (m/s) Estimated (EG)
1/23/2017 Suffolk, NY 54 27.78 MG
2/13/2017 Suffolk, NY 58 29.84 MG
3/2/2017 Suffolk, NY 53 27.26 MG
3/14/2017 Dukes, MA 35 18.01 MG
3/14/2017 Nantucket, MA 51 26.24 MG
3/14/2017 Suffolk, NY 59 30.35 MG
3/19/2017 Nantucket, MA 52 26.75 MG
4/1/2017 Nantucket, MA 56 28.81 MG
10/29/2017 Dukes, MA 52 26.75 MG
10/29/2017 Suffolk, NY 65 33.44 MG
10/30/2017 Nantucket, MA 61 31.38 MG
12/25/2017 Dukes, MA 55 28.29 EG
12/25/2017 Nantucket, MA 57 29.32 MG
1/4/2018 Dukes, MA 61 31.38 EG
1/4/2018 Nantucket, MA 57 29.32 EG
3/2/2018 Nantucket, MA 78 40.13 EG
3/2/2018 Dukes, MA 76 39.10 EG
3/2/2018 Suffolk, NY 57 29.32 MG
3/5/2018 Nantucket, MA 35 18.01 MS
3/13/2018 Nantucket, MA 67 34.47 EG
10/27/2018 Nantucket, MA 54 27.78 MG
10/27/2018 Dukes, MA 43 22.12 MG
10/27/2018 Suffolk, NY 56 28.81 MG
11/3/2018 Suffolk, NY 51 26.24 MG
11/16/2018 Nantucket, MA 54 27.78 MG
12/21/2018 Suffolk, NY 56 28.81 MG
1/21/2019 Suffolk, NY 52 26.75 MG
1/24/2019 Suffolk, NY 53 27.26 MG
1/30/2019 Dukes, MA 56 28.81 EG
2/25/2019 Suffolk, NY 60 30.87 MG
9/7/2019 Nantucket, MA 50 25.72 MG
10/10/2019 Nantucket, MA 52 26.75 MG
10/10/2019 Dukes, MA 50 25.72 EG
10/16/2019 Suffolk, NY 56 28.82 MG
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Date of Measurement | Location (County) Magnitude Magnitude Measured (MG) or
(Knots) (m/s) Estimated (EG)

10/17/2019 Nantucket, MA 57 29.32 MG
10/17/2019 Dukes, MA 56 28.81 MG
11/1/2019 Nantucket, MA 53 27.26 MG
11/1/2019 Suffolk, NY 60 30.87 MG
12/2/2019 Nantucket, MA 55 28.29 MG
12/14/2019 Nantucket, MA 54 27.28 MG
SOURCE: NOAA NCEI Storm Events Database (NCEI 2019a)

Storms

The NOAA NCEI Storm Events Database (NCEI 2019a) was researched for records of severe storm
events, including blizzards, hurricanes, tornadoes, tropical depressions, fropical storms, tsunamis,
and winter storms within Dukes and Nantucket Counties, Massachusetts and the northeast zone
of Suffolk County, New York, from January 2017 through December 2019. A total of 13 events,

6 winter storms, 6 tropical storms, 2 blizzards, and 1 tornado'” were recorded, some of which
correlate with high wind events. While this data is collected onshore, it provides a high-quality
continuous record of storms that is not available for nearby offshore instruments. The counties
shown are proximal fo SRWF and the storms that affect these counties are expected to affect
SRWF. See Table 4.3.1-2 for details.

17 NOAA definitions for storm events are as follows (taken from NOAA 2018):

e Blizzard — a winter storm that produces sustained winds or frequent gusts of 30 knots (35 mph) or greater and falling or
blowing snow reducing visibility frequently to less than 4 mile for a minimum of 3 consecutive hours

e Tornado - a violently rotating column of air extending to or from a cumuliform cloud or underneath a cumuliform
cloud to the ground and often, but not always, visible as a condensation funnel. It must be in contact with the
ground and extend to/from the cloud base and there should be some semblance of ground-based visual effects
such as dust/dirt/rotational markings/swirls, or structural or vegetative damage or disturbance.

e Tropical Storm — a fropical cyclone where the 1-minute sustained surface wind ranges from 34 to 63 knots (39 to 73 mph).
e Winter Storm — a winter weather event that has more than one significant hazard (i.e., heavy snow and blowing

snow; snow and ice; snow and sleet; sleet and ice; or snow, sleet, and ice) and meets or exceeds the
locally/regionally defined 12 and/or 24-hour warning criteria for at least one of the precipitation elements.
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Table 4.3.1-2 Recorded Storm Events for Barnstable and Nantucket Counties, Massachusetts and
the Northeastern Zone of Suffolk County, New York from January 2017 o December 2019

Date of Measurement Location (County) Storm Event
1/7/2017 Nantucket, MA Winter Storm
1/7/2017 Dukes, MA Winter Storm
2/9/2017 Suffolk, NY Winter Storm & Blizzard
2/9/2017 Dukes, MA Winter Storm
3/10/2017 Nantucket, MA Winter Storm
3/10/2017 Dukes, MA Winter Storm
9/20/2017 Dukes, MA Tropical Storm
9/21/2017 Nantucket, MA Tropical Storm
1/4/2018 Suffolk, NY Winter Storm & Blizzard
3/13/2018 Dukes, MA Blizzard
10/29/2018 Nantucket, MA Tornado
9/6/2019 Nantucket, MA Tropical Storm
9/6/2019 Dukes, MA Tropical Storm

Cyclones

A cyclone is any rotatfing, organized system of clouds and thunderstorms that originate over
tropical or subtropical waters. Tropical depressions (maximum sustained winds 33 knots or lower),
tropical storms (maximum sustained winds between 34 and 63 knofs), hurricanes

(maximum sustained winds 74 knots or higher), and extratropical cyclones (occurring between
latitudes of 30 and 60 degrees) are all types of cyclones.

The Project Area is subjected to frequent Nor’easters, which are exiratropical cyclones that
originate in northern latitudes offshore between Georgia and New Jersey, and typically reach
maximum intensity in New England. They primarily occur between September and April but can
form any time of the year.

Cyclone tracks are gathered from NOAA National Ocean Service (NOS) Historical Hurricane
Tracks maps, which utilize data from the NOAA NCEI International Best Track Archive for Climate
Stewardship (IBTrACS) Project (NCEI 2019b) and the Atlantic Hurricane Database (HURDAT2;
NCEI 2020). Together these sources contain the most complete global set of historical fropical
and exfratropical cyclones available, with data available from 1842 to 2019. It combines
information from numerous tropical cyclone datasets, simplifying inferagency comparisons by
providing storm data from multiple sources in one place. As part of the IBTrACS project,

the quality of storm inventories, positions, pressures, and wind speeds are checked and
information about the quality of the data is passed on to the user.
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Figure 4.3.1-12is an illustration of cyclone data near the SRWF, showing the tracks of cyclones
having passed within 30 nm of SRWF between 1900 and 2019. The accuracy of wind
measurements used fo inform hurricane categories in the early 1900s is uncertain and may

impact cyclone categorization.
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Figure 4.3.1-12 Tracks of Cyclones that Passed Within 30 Nautical Miles of SRWF Between
1900 and 2019
SOURCE: NOAA NOS Historical Hurricane Tracks (NOAA NOS 2020)
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Hurricane strike locations recorded between 1900 and 2010 were compiled and presented in
hurricane strike density maps by NOAA and the NWS's National Hurricane Center and
Central Pacific Hurricane Center. Figure 4.3.1-13 shows the density of hurricane strikes in the
Northeastern US by county from the years 1900 to 2010. Counties local to the SRWF show
between 5 and 8 strikes over the 110 years of data.

SRWF AREA Total Strikes
mo-2

Total number of hurricane strikes by counties/parishes/boroughs, 1900-2010

Data from NWS NHC 46: Hurricane Experience Levels of Coastal County Populations from Texas to Maine. Jerry D. Jarrell, Paul J. Hebert, and Max Mayfield. August, 1992, with updates.

Figure 4.3.1-13 Hurricane Strike Density Map by County from 1900 to 2010
SOURCE: NOAA National Hurricane Center (NOAA 2020)

Available IBTTACS data for all cyclones passing within a certain radius (e.g., 270 nm) of the

South Fork Wind Farm were examined and were presented in the South Fork Wind Farm Project
Metocean Design Criteria Report (DNV GL 2018). The SRWF is adjacent to the South Fork Wind
Farm Project Lease Area and, as such, the IBTrACS data for the South Fork Wind Farm is applicable
for the SRWF. For each of those cyclones, the team employed a parametric wind model to identify
the maximum wind speed at the South Fork Wind Farm site due to passing cyclones. An extreme
value analysis was then performed on the maximum wind speed events resulting from cyclones
within the 270-nm radius to determine wind speed values for various return intervals (or frequencies).
Several different locations along the cyclone tracks were assessed, and the analysis was applied
to those locations with the highest cyclone risk. According to this assessment, a 500-year cyclone
would produce wind gusts up to 126 knofts (65 m/s) and sustained wind speeds of 109 knofts

(56 m/s) at 33 ft (10 m) above the sea surface and individual wave heights up to 62 ft (19 m).

2 ‘e Powered by
Sunrise | ower=

\«’ind Eversource Section 4-56



CONSTRUCTION AND OPERATIONS PLAN

Site Characterization and Assessment of Impacts — Physical Resources

Ice and Fog

Data collected from NOAA's National Data Buoy Center (NDBC) Station 44017 at Montauk Poinf,
New York, indicates mean air temperatures near the Project range between 1.3°C and 22.4°C
(34.3°F and 72.3°F) with minimum and maximum temperatures of -13.8°C and 27°C (7.2°F and
80.6°F) observed during winter and summer months, respectively (Figure 4.3.1-14). Given the cold
air femperatures experienced during many New England winters, there is potential for icing of
equipment and vessels above the water line during construction and O&M of the Project.

To evaluate the potential foricing and fog conditions within the Rhode Island Ocean Special
Area Management Plan (OSAMP), Merrill (2010) assessed data from two locations: Buzzard's Bay
Tower (west of the Elizabeth Islands) and Martha’s Vineyard Coastal Observatory (1.9 mi [3 km]
offshore). Results of the data analysis indicate that the highest potential for fog development is
during the summer, with 10 potential days in June compared to 1 to 4 potential days during
each of the winter months. Effects of fog on visibility of Project infrastructure are assessed in
Section 4.5.1. Days with potential for icing conditions were limited to November through March,
with the highest number of days (?) in January.
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Figure 4.3.1-14 Monthly Mean (center point), Standard Deviation (red bars), Minimum and
Maximum (end points) Air Temperatures at NDBC Buoy Station 44017
SOURCE: NOAA National Data Buoy Center (NOAA 2020)
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4.3.1.2 Potential Impacts

The only IPF that is expected to impact physical oceanographic and meteorological conditions
is the physical presence (visible structures) of marine infrastructure associated with the O&M
phase of the Project (Figure 4.3.1-15). Construction and decommissioning of the SRWF and
SRWEC will involve seafloor disturbance and induce localized sediment suspension and
deposition; however, these are not expected to measurably impact oceanographic and
meteorological conditions. Similarly, although sediment suspension and deposition are
anficipated in association with scour of the SRWF's foundations during O&M, it is not expected
that these processes will notably alter oceanographic conditions. The presence of the buried

SRWEC will have no influence on meteorological or oceanographic conditions.
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Figure 4.3.1-15 Impact-Producing Factors on Physical Oceanography and Meteorology
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Sunrise Wind Farm

Visible structures are expected to have localized, short- to long-term effects to physical
oceanographic and meteorological conditions during O&M of the SRWF.

Operations and Maintenance

Visible Infrastructure

The presence of SRWF's foundations and WTGs will induce small changes to waves and currents
around the structures. Due to the size of the Project footprint and spacing of infrastructure, subtle
alterations to ocean currents, circulation, eddy formation, and wave propagation are expected
to be limited to the towers of the WTGs. A joint study by BOEM and the University of
Massachusetts-Dartmouth's Marine Ecosystem Dynamics Modeling Laboratory investigated the
hydrodynamic changes that could be caused by offshore wind foundations. This study found
that the wind turbine foundations could locally increase wave heights and bottom stresses
(Chen et al. 2016). Wave effects also influence upper ocean changes in the vicinity of offshore
wind farms (Paskyabi 2012). The exposed (i.e., above water) portion of the WTGs will also create
an obstruction to air flow and cause turbulence within the immediate vicinity of the tower, nacelle,
and blades throughout the life of the Project. Corresponding to alterations in wind speeds and
flow patterns within the wake of each turbine, wind stresses on the water surface will differ and
cause changes in upwelling and downwelling within the vicinity of the structures. Local alternations
in upwelling and downwelling affect the water column’s temperature variation, sediment fransport,
biological processes, and mixing within the water column (Brostrém 2008; Segtnan and
Christakos 2015).

BOEM is also funding an additional study to assess how wind energy facilities may affect local
and regional physical oceanographic processes, including circulation and sediment, nutrient,
and larval transport (BOEM 2020). Additional details on how these effects may influence marine
fauna are discussed in Section 4.4.3. Orsted has provided BOEM with ocean current data from
several measurement campaigns within its Lease Areas to support the study to help achieve
greater modeling accuracy and study reliability.

43.1.3 Proposed Environmental Protection Measures

Sunrise Wind has designed the Project to account for site-specific oceanographic and
meteorological condifions. Potential impacts to oceanographic and meteorological conditions
are considered negligible and, therefore, environmental protection measures are not necessary.

4.3.2 Geological Conditions

This section describes the affected environment and potential effects from the construction and
operation of the Project as they relate to geological conditions. The description of the affected
environment and assessment of potential impacts to geological conditions were developed
based primarily on results obtained during a series of G&G survey campaigns that Sunrise Wind
designed and conducted between 2019 and 2021. A total of six HRG and five geotechnical
survey campaigns were completed across the offshore Project Area to characterize and
evaluate geological conditions within the offshore environment, and to provide information in
support of the assessment of marine archaeological resources (Section 4.6.1 and Appendix R)
and benthic and shellfish resources (Section 4.4.2 and Appendix M3). Three HRG and
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three geotechnical survey campaigns that partially overlap the Project Area have been
completed by Bay State Wind, and results from these surveys have also been used to increase
knowledge and align interpretations within the SRWF. For the geotechnical campaign data
collected in 2021 and 2023, Sunrise Wind requested, and was granted on April 26, 2021, a
departure to CFR 585.626(a)(4)(ii) and (iii) to submit these results prior to construction as part of
the FDR required under 30 CFR 585.701. All G&G surveys conducted to date have been
executed in accordance with BOEM-accepted survey plans and Lease conditions. Results from
these survey campaigns are provided in Appendix G1 — Marine Site Investigation Report.
Additionally, a desktop review of current public and unpublished data sources was conducted,
including state and federal agency-published papers and databases, online data portals and
mapping databases, environmental studies, and published scientific literature relevant to
geological conditions. These descriptions provide the basis for an evaluation of potential impacts
to geological conditions from the construction and O&M of the Project pursuant to 30 CFR Subpart
F. A description of the geological conditions in the Project Area is provided below in

Section 4.3.2.1, followed by an evaluation of potential Project-related impacts. All surveys
conducted to date have been executed in accordance with BOEM-accepted survey plans
and Lease conditions. Results from these survey campaigns are provided in Appendix G1 -
Marine Site Investigation Report. Table 4.3.2-1 below summarizes the completed in-water
geophysical and geotechnical surveys.

The results and interpretations of the G&G datasets collected to date have been incorporated
into a comprehensive site-specific “ground model.” The ground model is a three-dimensional
representation of the geological and stratigraphic conditions within the offshore portions of the
Project Area, with a focus on the factors that pertain to Project design and engineering.

This ground model contains the best current understanding of the seabed and subsurface
conditions and documents the engineering properties within the offshore portions of the Project
Area to date. The ground model will be updated continually throughout the life of the Project as
new information and more detailed studies and analyses are undertaken and is included as part
of Sunrise Wind's MSIR (Appendix G1). The information incorporated into the ground model has
and will continue to inform the Project’s understanding of geological conditions within the
offshore portions of the Project Area and support both facility siting, engineering design, O&M,
and decommissioning planning.
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Table 4.3.2-1 Overview of Completed Geophysical and Geotechnical Surveys

Survey Name

Overview of Completed Geophysical Surveys

Survey Period

Objective Contribution to Sunrise Wind

Bay State Wind
GP1A Site (2016)

August 2016—
October 2016

Farm Project

The survey was a reconnaissance survey
with a survey grid of 2,953 ft x 2,953 ft
(900 m x 900 m). The objective of the
survey was fo develop a baseline
understanding of the seabed and
subsurface sediment conditfions.

Reference only.

(2019)

(grab samples)

Bay State Wind January 2018- The survey objective was to provide Data has been used for
GP18B Site (2017) April 2018 hydrographic and geophysical data and | reference only.
map potential geohazards. Within areas
subjected to full coverage the main line
spacing was 262 ft (80 m). Outside these
areas a line spacing of 1,476 ft (450 m)
formed a lattice with cross line spacing of
984 ft (300 m).
Bay State Wind January 2019- The survey objective was to acquire Data have been used to provide
GP1B/APE Site March 2019 accurate geophysical data of the seabed| coverage for surface
(2018) and the shallow subsurface. The survey classifications/interpretations in
area comprised 1,378 ft (420 m) wide parts of SRWF as well as
corridors covered by 15 lines with 98 ft alignment of the ground model.
(30 m) line spacing.
Sunrise Wind August 2019- The main objectives for the survey were to characterize site conditions and
GP1B/APE Site January 2020 identify potential geologic and anthropogenic hazards. Main lines were

spaced atf 98 ft (30 m) within the three centerlines of the corridor and with
262 ft (80 m) line spacing along the outer sections. Crosslines were spaced at
1,640 ft (500 m). Data from this survey has since been superseded by the
Sunrise Wind GP1B/APE ECC (2020) campaign.

Sunrise Wind August 2019 — The survey was a reconnaissance survey that covered the export cable corridor
GP1A/1B ECC November 2019 | from the Lease Area to NY landfall. Three centerlines were spaced at 98 ft
Recon (2019) January 2020 (30 m) and two wing lines with 1,640 ft (500 m) spacing in a 6,562 ft (2,000 m)
wide corridor. Crosslines infills were conducted at every 16,404 ft (5,000 m).
(grab samples) | patq from this survey has since been superseded by the Sunrise Wind
GP1B/APE ECC (2020) campaign.
Sunrise Wind June 2020 - The scope of this survey was to provide additional geophysical survey
GP1B/APE Infill February 2021 coverage across proposed WTG and OCS-DC positions, as well as along IAC
(2020) Routes, including the expanded site area to the east. The survey
accommodates BOEM guidelines for G&G (BOEM 2020a) and
Archaeological (BOEM 2020b) survey to the largest extent possible. The data
was acquired using 98 ft (30 m) line spacing with 1,640 ft (500 m) tie lines.
Sunrise Wind April 2020 - Following on from the SRWO1 GP1A/1B ECC Recon (2019) survey, this survey
GP1B/APE ECC August 2020 was conducted with a full corridor survey of the SRWEC at 98 ft (30 m) line
(2020) spacing with 500 m tie lines. The survey accommodates BOEM guidelines for
G&G (BOEM 2020a) and Archaeological (BOEM 2020b) surveys to the largest
extent possible.
Sunrise Wind March 2020 This survey covers all survey APE relating to cable corridors in shallow water
GP1B/APE (suspended due | nearshore. The survey accommodates BOEM guidelines for G&G (BOEM
Nearshore (2020) fo COVID19); 2020a) and Archaeological (BOEM 2020b) surveys o the largest extent
Recommenced | possible. Especially in very shallow water depth, equipment limitations can
June 2020 - be expected. Line spacing will vary with water depth, but not exceed 98 ft
August 2020 (30 m) spacing.
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Survey Name

Overview of Completed Geophysical Surveys

Survey Period

Objective Contribution to Sunrise Wind

Sunrise Wind
GP1B/APE Infill 2022

July 2022

Farm Project
The scope of this survey was to provide additional geophysical survey
coverage primarily across 6 proposed additional WTG positions in the
northeast corner of the SRWF, and associated IAC routes, as well as around
a micro-sited WTG within the southern portion of the SRWF. The survey
accommodates BOEM guidelines for G&G (BOEM 2020a) and
Archaeological (BOEM 2020b) survey to the largest extent possible. Data
was acquired using 98.4 ft (30 m) line spacing and infilled survey data
previously acquired in 2020 to provide full coverage of the required areas of
coverage.

Bay State Wind
GT1A Site (2016)

September 2016—
November 2016

Positions located within the
central part of the SRWF. Data
has been used for alignment of
ground model.

To characterize site conditions of MAWF.

Bay State Wind
GTI1B Site (2018)

January 2018-
May 208

Positions located within the
eastern half of the SRWF. Data
has been used for alignment of
ground model positions within
SRWF Zone 2 and 3. Data has
been used for alignment of
ground model.

To characterize WTG conditions and
ground modelling of MAWF.

Bay State Wind GT2
Site (2019)

April 2019-
June 2019

Positions located within the
central part of the SRWF. Data
has been used for alignment of
ground model.

To characterize offshore platform
conditions and ground modelling of
MAWE.

Sunrise Wind GT1B

December 2019-

The purpose of this survey was to support development of the geophysical

(2020)

Site (2019) March 2020 ground model, develop global soil parameters/correlations for detailed
design, and to support the OCS-DC concept design.

Sunrise Wind GT1 May 2020 - The objective of this survey was to acquire CPT data, in-situ thermal data and

ECC, IAC (2020) August 2020 vibracore samples at shallow depths (up to 20 ft (6 m) below seabed) along
the SRWEC and across the SRWF for IAC.

Sunrise Wind GT OSS | September 2020 | The purpose of this survey was to collect site-specific geotechnical data for

(2020) — October 2020 the proposed OCS-DC location and provide data for the detailed design of
the OCS-DC foundation.

Sunrise Wind GT November 2020 —| The purpose of this survey was to support development of the ground model,

HDD Nearshore December 2020 | characterize geotechnical units, facilitate soil properties derivation for cable

design and installation for the SRWEC landfall.

GT2 Site (2021) April 2021 — June | The objective was to acquire CPT data at each turbine location to the
2021 anticipated depth of their foundations across the SRWF.
November 2021 —
December 2021
GT2 Site (2023) January 2023 - The objective was to acquire CPT data at seven additional potential turbine
February 2023 locations (six in the northeast corner and one adjacent to the existing
telecommunications cable) and at one existing WTG location to the
anticipated depth of their foundations.
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4.3.2.1 Affected Environment

Regional Geological Setting

The Northeastern American confinental shelf is the result of the eastern North American rift
system, which originated through the Mesozoic period (Triassic and Jurassic Periods from 252 to
145 million years ago), creating a series of back-stepping normal faults and rift basins on the shelf
(America 2012). This region of the Atlantic shelf is considered a passive margin that has not
experienced any major structural events since the evolution of the rift system during the Mesozoic
(Fugro 2016). Subsequent subsidence of these rift-basins has allowed for considerable sediment
accumulation across the continental margin, resulting in >7.5 mi (12 km) of Mesozoic to recent
sediment thicknesses in the region (Steckler and Watts 1978). Cenozoic aged (Paleogene and
Neogene Periods from 66 to 2.6 million years ago) geological units were generally deposited in
marine to fluvial environments formed in response to the cyclic rise and fall of sea level.
Cenozoic sedimentary units generally thicken and dip gently seaward (Tetra Tech 2019).

Through the Quaternary Period (2.6 million years ago to the present), sedimentary deposition in
the region has primarily been dominated and shaped by glacial processes clearly evident in the
sedimentary sequence interpreted from geophysical data (Fugro 2016).

Figure 4.3.2-1 shows the glacial landforms identified on the Atlantic continental shelf south of
Rhode Island and Massachusetts. The area to the north, the shelf (offshore Maine) was glaciated
several times, while the shelf to the south (offshore New Jersey) did not experience any
glaciations in the Pleistocene Epoch (Siegel et al. 2012). Hence the SRWF is located in a transition
zone from glacial in the north to proglacial in the south. The most recent glacial period in

North America, the Wisconsin glaciation, had its maximum extent at approximately 30,000 years
Before Present (yBP), coinciding with the global sea-level low stand of the Last Glacial Maximum
(LGM). During this time, the Laurentide Ice Sheet (LIS) covered most of northern North America,
and its margin was situated just north of the SRWF (Figure 4.3.2-1).

The offshore region south of Rhode Island and Massachusetts, consisting of Long Island,
Martha's Vineyard, Nantucket Island, Block Island, and the numerous subsea shoals in

Rhode Island Sound and Block Island Sound, owes its origin to the glacial activity of the LIS. The
maximum southern advance of the LIS of the Wisconsin glaciation, caused the formation of the
Ronkonkoma Terminal Moraine, which runs along the center of Long Island, with Montauk Point as
its easternmost point. Moraines located on Block Island, Martha’s Vineyard, and Nantucket Island
(Figure 4.3.2-1) also mark the maximum extent of the LIS (Tetra Tech 2019). Previous desktop
studies and geophysical surveys show how these moraines stretch offshore and connect as a fully
submerged end moraine, in a southward arcuate manner, in Block Island Sound and

Rhode Island Sound (Figure 4.3.2-1) (Fugro 2016). South of these moraines, extensive areas of
glacial drift prevailed resulting in deposits typically better sorted than glacial fills as coarse
glaciofluvial sediments, fine sands, and muds. These drift sediments include sands, gravels, and
muds which have been extensively reworked by rising sea levels and advancing shorelines,
forming Long Island’s characteristic southern shoreline sandy barrier islands and extensive back
bays (Tetra Tech 2019).
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The location of the Project on the confinental shelf, 18.9 mi (16.4 nm, 30.4 km) south of

Martha's Vineyard, Massachusetts, places the SRWF immediately south of the submerged end
moraine (Figure 4.3.2-1) in what was an extensive glacial outwash plain. Glacial lakes formed
along the margin of the retreating ice sheet and on the exposed continental shelf, covering the
site during deglaciation. The depositional environment within the range of the geophysical
dataset would, therefore, have been subject to numerous meltwater pulses and discharge of
glacial sediments from the LIS. This depositional environment dominated during the Wisconsin
and possibly also during previous glaciations through the Quaternary. The glacial deposits can
therefore consist of glacial lacustrine and glacial marine sediments. Late glacial environments
consisted of subaerial meltwater plains with braided river systems, eroding channels, and infilled
basins. Following the glacial retreat and subsequent sea level- rise, the continental shelf was
inundated with transgressive, fluvial-estuarine deposits covering much of the outwash plain and
infilling low-lying areas. These transgressive fluvial deposits may be fine grained or sandy and
often laminatfed. As transgression confinued, the depositional environment fransitioned into the
open marine, mid-shelf environment present in the SRWF today (Fugro 2016). The modern
seabed is comprised of the Holocene transgressive system fract, and geologic conditions at the
seabed are a mixture of Holocene marine sediments and relict sediment from reworked glacial
deposits.

Modern sand units have been identified fo have a thickness typically in the order of 6.5 to 16.4 ft

(2 to 6 m). Beneath these modern sand units, or where these sands are absent, early Holocene
finer-grained estuarine sediments and coarser glaciofluvial sediment are found. When exposed at
seafloor reworking is seen, such as at the troughs between sand accumulations. Further offshore,
glacial sedimentary deposit is cut by numerous paleochannels, filled with a fransgressive
sequence composed of reworked glaciofluvial gravelly deposits and early Holocene estuarine
deposits (Schwab et al. 2000). Along Long Island in the nearshore area, shoreface-attached
sand ridges are found to migrate in a southwestward direction (Schwab et al. 2016). In the area
around the proposed Landfall, smaller sorted bedforms are found to be indicative of active
erosion of the glacial drift units (Schwab et al. 2016).

Regional generalized geographic characteristics are noted in Figure 4.3.2-1 with the SRWF
location outlined (USACE 2016).
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Figure 4.3.2-1 Regional Generalized Geographic Characteristics

The SRWF and SRWEC both lie within in a complex geological area. In the most recent geologic
past (Pleistocene to Holocene) it was shaped by glacially driven sea level fluctuations. The
whole area has been significantly influenced by glacial processes including glacial surges,
glacial fectonism and sea level changes which gave rise to a variety of depositional
environments from fluvial, through to estuarine and open marine. Reference materials
document that the area is located in a pro-glacial sefting during the most recent glaciation, the
Wisconsin, which is in close agreement with the interpretations in the geological model
presented in the MSIR. In the northerly extents of the SRWF there are glacial drift deposits on the
surface, originating from the most southerly extent of the Laurentide continental ice sheet,
located to the north of the SRWF.
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Seismic activity was documented from a review of the Northeast States Emergency Consortium
(NESEC) data. NESEC states that approximately 40 to 50 earthquakes are detected annually in
the Northeast, which includes Connecticut, Maine, Massachusetts, New Hampshire, New Jersey,
New York, Rhode Island, and Vermont (NESEC 2017a). Regionally, there has been one occurrence
of seismic activity of a magnitude or intensity 4 or greater since 1965, recorded in East Hampton,
New York, in March 1992 (NESEC 2017b).

The seismic hazard risk for the area is low, given the nature of the passive margin on the US
East Coast. Faulting may be observed in sub-bottom profiling datasets due to differential
compaction and dewatering of underlying sediment or may be driven by glaciotectonic
processes. If present, these faults are unlikely to reach the surface of the seabed and typically
should not pose a significant engineering concern to cable installation.

Geologic hazards are considered any significant geological feature that can pose a significant
hazard with respect to foundation installation and cable burial in the SRWF and SRWEC. Boulders
are the predominant geohazards in the region and occur at the SRWF and SRWEC locations
based on the glacial history of the region. Singular boulders and boulder fields have been
interpreted and are distributed in the northern portion of the SRWF and in the nearshore portion
of the SRWEC-NYS. Within the marine portions of the Project Area no sand waves were found,
however, areas of sand accumulations have been identified.

A detailed discussion of the natural and anthropogenic hazards identified within or excluded
from the SRWF and SRWEC is provided in Appendix G1. Tables 8.1, 8.2, and 8.3 of Appendix G1
define each hazard type and summairizes its presence and/or absence within the SRWF and
SRWEC corridor based on HRG and geotechnical data collected within these areas to date,
as well as agency oufreach and desktop studies.

Sunrise Wind Farm

Water depths in the SRWF vary between approximately 115 to 203 ft (35 to 62 m) MLLW.
The seabed slopes very gently from north to south with an average gradient of < 0.1 degrees
(0.15%). Within boulder fields, the seabed gradients locally exceed 5 degrees (Appendix G1).

Sediments across the western and central extents of the SRWF are generally a mix of sand and
muddy sand in the southwest and coarser materials in the northern and eastern part. There are
infermingled patches of mixed sediments, notable in the center and northeast as well as
occasional lenses of muddy sediments. The finer grained sand and muddy sand materials
correlate with raised areas of the seabed, while the coarser sediments correlate with areas of
ripples. Surficial sediments have been mapped for a portion of SRWF based on completed
surveys as detailed in Appendix G1. Several regions have been classified as glacial drift to
conform with the morphological interpretation of an irregular seafloor in these areas. These
regions of glacial drift are only identified in the northern part of the site and are associated with
high-density boulder fields (Appendix G1).

The SRWF is located adjacent to, and south of, a terminal glacial moraine—a high boulder
hazard area. Sources for boulders typically include moraine deposits, glacial outwash, and
glacial erratics transported by ice rafts in front of the glaciers and deposited when the ice rafts
melted. Recent mapping by Fugro from the Geophysical Survey and Shallow Hazards Report for
the South Fork Wind Farm (Fugro 2019) and more recent Project surveys (Appendix G1) suggest
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that the northwest corner of the SRWF may be located adjacent to a terminal moraine as
depicted in Figure 4.3.2-1. The northernmost areas are characterized by superficial glacial drift
deposits and dense boulder fields. Several discrete areas of iregular seafloor are identified in
regions of high-density boulder fields displaying a textured relief associated with the glacial
sediment (Appendix G1).

Sand waves are present in the offshore environment, but in the current interpretation of the site,
no sand waves have been identified within the SRWF. However, sand accumulation areas,
which represent low relief areas of more immobile sand, have been identified extensively across
the site, as have other mobile sediment bedforms, such as mega ripples and ripples.

Sunrise Wind has taken a conservative approach and assumed that a maximum of 5 percent of
the IAC within the SRWF will require sand wave (inclusive of sand accumulation area) removal
prior to cable installation. The actual number will be refined following the results of additional
sediment mobility studies. Where required, Sunrise Wind has assumed the route would be cleared
of all sand waves/accumulations cenfered on the final IAC centerline.

Lithological units have been identified for porfions of the SRWF are shown in Appendix Gl.
Distribution of the geologic units across the site is highly heterogenic. Multiple erosive surfaces
are evident, and infilled channels, valleys and minor basins are observed in these units. Infill may
have been deposited through fluvial and glacio-fluvial processes or as a result of meltwater
discharge pulses across the shelf. The area has been influenced by sea level changes resulting in
landscape alterations and glacial processes including glacial surges, glaciotectonics and sea
level changes, which has influenced the depositional environment and sediments along the
SRWEC-OCS (Appendix G1).

Sunrise Wind Export Cable-OCS

Geological characteristics along the SRWEC-OCS are provided in Appendix G1. The seabed
consists mainly of chaotic and unstructured sandy sediment with sedimentary features of ripples,
mega ripples, and sand accumulation areas. In the current interpretation of the route, no sand
waves have been identified along the SRWEC-OCS. However, within the SRWEC-OCS,

Sunrise Wind has assumed that a maximum of 10 percent of the SRWEC-OCS will require sand
leveling prior to cable installation due to sand accumulation areas. The actual number will be
refined following the results of additional sediment mobility studies. Where required, Sunrise Wind
has assumed the route would be cleared of sand accumulations.

Sand ripples and mega ripples have been identified across the length of the SRWEC-OCS as
both small, isolated patches and spanning larger areas, with sections greater than é mi (10 km)
in length. The seabed sediments are dominated by large areas of sand and muddy sand, with
swathes and lenses of coarse gravelly sand and fransition areas between these areas and
medium sand, interpreted as low gravel percentage areas of mixed sediment.
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Sunrise Wind Export Cable-NYS$S

Geological characteristics along the SRWEC-NYS are provided in Appendix G1. Boulder fields,
predominantly of medium density, and sand accumulation areas were identified in the nearshore
area of SRWEC-NYS (Appendix G1). Sunrise Wind had previously assumed a conservative
maximum of 40 percent of the SRWEC-NYS will require sand accumulation removal prior to
cable installation. This was a conservative estimate that assumed all seafloor features along the
route are mobile; however, with the advancement of the additional sediment mobility studies,
Sunrise Wind will no longer require sand wave leveling along the SRWEC-NYS.

Onshore Facilities

The geology of Long Island is dominated by terminal moraines and glacial outwash deposits
derived from Wisconsinan Laurentide glacial advance and retreat, accompanied by
Holocene sea-level tfransgression, which eroded and redistributed outwash deposits to form the
present barrier-islkand system (Leatherman 1985).

Figure 4.3.2-2 and Figure 4.3.2-3 depict the generalized terrestrial strata and the terrestrial surficial
sediments, respectively, in the vicinity of the Onshore Facilities.
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Figure 4.3.2-2 Generalized Cross-section from de Laguna (1965)
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Approximate depthsin ft. Southern (left) edge of profile is within several km of the proposed
Smith Point Landfall.

The land mass of Long Island is also a product of glacial and post-glacial processes.

The Wisconsin episode is predominantly responsible for the surficial geology of the modern

Long Island region. During the Wisconsin glacial stage, an ice sheet moved to approximately the
center of Suffolk County and stopped, leaving before it two terminal moraines, which are now
known as the Ronkonkoma moraine and the Harbor Hills moraine. After the ice sheet reached its
southern limits in Suffolk County, it began to melt. The melted water flowed into streams and
carried a large volume of sand and gravel farther south. This sand and gravel were deposited in
two relatively flat outwash plains: one between the Ronkonkoma moraine and the Atlantic Ocean
and the other between the Harbor Hill moraine, which extends from the western edge of

Nassau County, along the northern shore of Long Island, to its easternmost point at Fisher's Island,
and the Ronkonkoma moraine (USDA 1975).

The Ronkonkoma moraine and the Harbor Hills moraine are parallel in the western half of

Long Island but diverge near Peconic Bay. The Harbor Hill moraine and the Ronkonkoma
moraine are comprised primarily of poorly sorted fill, including sand, pebbles, rocks, and
boulders, while the outwash plains located between the moraines, and south of the
Ronkonkoma moraine, include varying amounts of well-sorted sand and gravel. The
Ronkonkoma moraine was deposited as a ferminal moraine at the end of a glacial lobe and
forms the spine of Long Island (Sanders and Merguerian 1994). Streams draining southward at
the edge of the glacier deposited an outwash plain of sandy material that is now the southern
Long Island coastal zone and shore.

Fire Island is a 31 mi (50 km) long barrier island extending from Fire Island Inlet (Democrat Point)
eastward to Moriches Inlet. This barrier island is part of a barrier system which runs parallel to the
south shore of Long Island. These barriers are known to be migrating westward as sediment
eroded from the Montauk Point area is carried by longshore currents. Sediments that nourish

Fire Island are believed to come primarily from several sources. The eroding headland section of
the Montauk Point area is a major source of sediment for the barrier islands, with offshore and
inlet scouring contributing sources as well (Taney 1961).

The stratigraphy underlying the Holocene shoreline deposits and back-bay salt marshes consists
of Pleistocene units unconformably overlying tfruncated Upper Cretaceous coastal plain deposits.
The Coastal Plain Unconformity separates the lowermost Pleistocene deposits, known as the
Gardiners Clay unit from the truncated strata of the Coastal Plain deposits, assumed to be the
Cretaceous Magothy Formation. Near Smith Point, the thickness of the Quaternary deposits
(i.e., the Gardiners Clay, the Pleistocene outwash, and Holocene shoreface deposits) is mapped
to be on the order of 49 to 98 ft (15 to 30 m) according to an analysis by Foster et al. (1999),
which integrated onshore well logs with offshore seismic profiles. The bedrock under Suffolk
County varies in depth from approximately 400 ft (121 m) below ground surface (bgs) along the
northern coastline of the town of Southold, to approximately 2,000 ft (609 m) bgs along the
central part of the southern coastline of Fire Island.
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A series of inferconnected shallow inshore bays or lagoons separate the barrier islands from the
mainland, known as the South Shore Estuary. This tidal estuarine environment consists of marshes,
sand and mud flats, beds of submerged aquatic vegetation, and broad shallow areas lightly
incised with deeper channels. Previous breaches have occurred and healed, leaving relict
flood-tide sand deltas extending into the back-bay areas. The barrier islands typically vary
between 984 and 2,625 ft (300 and 800 m) in width.

The shoreward face is constantly reworked by waves and tidal action, with a profile that
changes seasonally and with severe weather events. Behind the beach facies are typically
wind-blown dunes composed of fine to medium sands, which can reach a height of 13 to 23 ft
(4 to 7 m). Behind the dunes may be a predominantly fresh-water wetland or salt-water tidal
wetland, which then gives way to the shallow waters of the estuary. The beaches are composed
of sands with little coarser gravels or cobbles present, except where the barrier beaches are
closest to the mainland, where coarser materials may be more readily sourced from Pleistocene
outwash deposits.

4322 Potential Impacts

Construction, O&M, and decommissioning activities associated with the Project have the potential
to cause both direct and indirect impacts on the geological conditions, as discussed in the
following sections. IPFs associated with the construction and O&M phases for the SRWF, SRWEC,
and Onshore Facilities are described below. For the decommissioning phase of the Project,
impacts are anticipated to be similar to or less adverse than those described for construction;
therefore, impacts from decommissioning are not addressed separately in this section. An overview
of the IPFs for geological conditions associated with the Project is presented on Figure 4.3.2-4.

Construction of the SRWF and SRWEC will result in temporary seafloor disturbance and sediment
suspension and deposition. Impacts to geological conditions will be limited due to the minimal
disturbance of the seafloor relative to the vastness of the resource. Construction and O&M of
the SRWF and SRWEC will alter the seafloor composition and topography in the immediate
areas. Cable burial will mostly affect surficial geological conditions, but not to such an extent
that there would be a perceptible change in the overall regional geological conditions.

The SRWF and SRWEC will be designed to address existing geologic hazards and minimize direct
and indirect effects on the seafloor, as well as minimize sediment suspension and deposition.
Similarly, cable embedment will directly disturb the seafloor and cause sediment suspension in
the lower water column and indirect effects associated with sediment deposition.

Construction of the Onshore Facilities will be on land and will involve trenchless construction
methods as well as conventional tfrenching and excavation. Trenching for fransmission duct
banks will generally be excavated in and along the sides of roads and will be restored by backfill
operations. Construction will affect surficial geologic resources but not to such an extent that
there would be a perceptible change in the overall regional geological conditions. All Onshore
Facilities work will be conducted following strict NYSPDES permit conditions, which require erosion
and sediment control management minimizing any adverse effects associated with sediment
suspension and deposition.
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Figure 4.3.2-4 Impact-Producing Factors on Geological Conditions

Sunrise Wind Farm
Construction
Seafloor Disturbance

Seafloor disturbance from foundation installation, IAC installation, and anchoring would impact
geologic resources. Mainly surficial and subsurface geological conditions at specific installation
locations would be impacted from foundation penetration (i.e., pile driving), cable installation,
and anchoring. Monopile foundation installation for WTGs will result in subsurface impacts
extending up fo approximately 164 ft (50 m) into the seabed. The piled jacket foundation for the
OCS-DC will be embedded up to approximately 295 ft (20 m) into the seafloor. Alteration of the
strata by the installation of the foundations will occur at each pile point but will not result in a
broader scale impact to the geologic setting of the area. The disturbance of the geological
strata will be limited to each pile point or the circumference of the pile and Sunrise Wind has
committed to an indicative layout scenario with WTGs and the OCS-DC sited in a uniform east-
west/north-south grid with 1.15 by 1.15-mi (1 by 1-nm; 1.85 by 1.85-km) spacing. Disturbance will
not occur on a broader scale that would alter the geological resource.
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The presence of boulders on the seafloor within the SRWF is the likely primary geologic hazard
identified by pre-construction assessments, as described in Appendix G1. The siting of the SRWF
areas avoids shallow hazards to the extent practicable. However, where construction activities
result in the movement of boulders or depositional features (e.g., ripples, sand accumulations)
impacts would be short-term, localized, and temporary.

Sediment Suspension and Deposition

Surficial geological conditions, mostly comprised of (recent) Holocene pre-fransgressive and
transgressive marine sediments, would be impacted mainly because of sediment suspension/
deposition from the IAC installation resulting in localized changes to surficial geology and
bottom topography. Installation of the IAC using the mechanical cutter, mechanical plow
(which may include a jetting system), and/or jet plow is expected to result in the disturbance
and temporary suspension and re-deposition of these deposits, as described in the Appendix H
and further assessed in Section 4.3.3. Sedimentation resulting from the installation of the IAC
would be limited to the area immediately adjacent to the burial route. These impacts are
considered to be short-term and localized because of the limited extent of sedimentation
predicted by the model and the highly dynamic nature of the marine sediments in the SRWF.

As explained above in the discussion of seafloor disturbance, the presence of boulders on the
seafloor within the SRWF is the primary geologic hazard identified by pre-construction
assessments, as described in Appendix G1. The siting of the SRWF IAC will avoid these hazard
areas to the extent practicable. From the perspective of geological condifions, impacts from
leveling of sand accumulation areas and movement of boulders will be direct, short-term, and
limited, as the overall stratigraphy of the geologic deposits will not be significantly altered.

Operations and Maintenance

Seafloor Disturbance

Once the SRWF is constructed and operational, no impacts to geologic resources are
anficipated except for vessel anchoring during routine and non-routine maintenance, and the
very low likelihood that the IAC requires replacement, relocation, or additional armoring. In the
circumstances that seafloor disturbances occur during the O&M phase, impacts would be
similar to those discussed for construction of the SRWF on a smaller scale.

Sediment Suspension and Deposition

Scour at the base of the WTG foundations will locally impact surficial geology during the O&M
phase. Scour protection will be placed at the base of each WTG foundation and on top of the
segments of the IAC where they emerge from the trench and connect into the WTG and
OCS-DC. Short-term impacts to Holocene marine deposits from sediment suspension and
deposition around the arfificial structures are expected during O&M, but broad-scale geologic
resources impacts are unlikely.
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Sunrise Wind Export Cable-OCS

Construction
Seafloor Disturbance

Impacts to geologic resources during construction of the SRWEC-OCS would be limited to the
mechanical cutter, mechanical plow (which may include a jetting system), and/or jet plowing
of the seafloor during cable installation fo a typical depth of 4 to 6 ft (1.2 to 1.8 m). Similar to the
seafloor disturbance described above for the SRWF foundations and IAC, installation of the
SRWEC would result in short-term impacts to localized geologic resources such as marine deposits
(sediments) and near-surface stratigraphy. Broad-scale geologic features would not be
measurably impacted.

Sediment Suspension and Deposition

Surficial geological conditions, mostly comprised of (recent) Holocene pre-transgressive and
fransgressive marine sediments, would be impacted mainly because of sediment suspension/
deposition from the SRWEC-OCS installation resulting in localized changes to surficial geology
and boftom topography. Installation of the SRWEC-OCS using the mechanical cutter,
mechanical plow (which may include a jetting system), and/or jet plow is expected to result in
the disturbance and temporary suspension and re-deposition of these deposits, as described in
Appendix H. Sedimentation resulting from the installation of the SRWEC-OCS would be limited to
the area immediately adjacent to the burial route. These impacts are considered to be short-term
and localized based on the sedimentation predicted by the model and the highly dynamic
natfure of the marine sediments along the SRWEC-OCS route.

The potential presence of boulders on the seafloor along the SRWEC-OCS route is the primary
anficipated geologic hazard identified, as described in Appendix G1. The siting of the
SRWEC-OCS avoids these hazard areas to the extent practicable. Where construction activities
result in the movement of boulders or depositional features (e.g., ripples, sand accumulations)
impacts would be short-ferm and localized. From the perspective of geological conditions,
impacts from leveling of sand accumulations and movement of boulders will be direct, short-term,
and limited, as the overall stratigraphy of the geologic deposits will not be significantly altered.

Operations and Maintenance

Seafloor Disturbance

No impacts to geological conditions from SRWEC-OCS operations are anticipated. If mechanical
damage to the SRWEC-OCS should occur, repair of the cable may result in disturbance to the
seafloor from maintenance vessels and activities. Localized impacts to marine deposits would
be short-term and temporary.

Sediment Suspension and Deposition

No impacts to geological conditions from SRWEC-OCS operations are anticipated. If mechanical
damage to the SRWEC-OCS should occur, repair of the cable may result in sediment suspension
and deposition from maintenance vessels and activities. Localized impacts to marine deposits
would be short-term and temporary.
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Sunrise Wind Export Cable-NYS$S

Construction
Seafloor Disturbance

Impacts to geologic resources during construction of the SRWEC-NYS would be limited to the
mechanical cutter, mechanical plow (which may include a jetting system), and/or jet plowing
of the seafloor during cable installation and HDD construction methods. SRWEC-NYS installation
impacts fo Holocene deposits consisting of medium to coarse sand with some gravel resources
would be from the SRWEC-NYS installation. HDD techniques will minimize impacts to surficial
sediments, compared to an open trench installation. Also, measurable impacts to geologic
resources from the SRWEC-NYS installation, including the HDD process, would be limited for the
overall geologic resources and processes in the area. The temporary exit pit installed nearshore
for the HDD installation would result in short- term and localized impacts to Holocene sediments,
but no permanent or long-term impact to geologic resources are expected.

Sediment Suspension and Deposition

According to the results of the sediment fransport model, sediment will be disturbed and
temporarily suspended during installation of the SRWEC-NYS (Appendix H). The model predicted
that sediment suspension and deposition resulting from installation of the SRWEC-NYS will be
limited to the area immediately adjacent to the burial route. Localized impacts to marine
deposits would be short-term and temporary.

Sediment suspension and deposition from excavation of the HDD exit pit were predicted to
occur within a very small radius of the activity. Any localized impacts to marine deposits would
be short-term and temporary.

From the perspective of geological conditions, impacts from movement of boulders will be
direct, short-term, and limited, as the overall stratigraphy of the geologic deposits will not be
significantly altered.

Operations and Maintenance

Seafloor Disturbance

No impacts to geological conditions from SRWEC-NYS operations are anficipated. If mechanical
damage to the SRWEC-NYS should occur, repair of the cable may result in disturbance to the
seafloor from maintenance vessels and activities. Localized impacts to marine deposits would
be short-term and temporary.

Sediment Suspension and Deposition

No impacts to geological conditions from SRWEC-NYS operations are anficipated. If mechanical
damage to the SRWEC-NYS should occur, repair of the cable may result in sediment suspension
and deposition from maintenance vessels and activities. Localized impacts to marine deposits
would be short-term and temporary.
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Onshore Facilities

Construction
Land Disturbance

Power from the Project will be delivered to the electric grid via an OnCS-DC to be constructed
in the Town of Brookhaven, Long Island, NY. Interconnection to the electric grid will occur at the
existing Holbrook Substation also located in the Town of Brookhaven, NY. Delivery of the power
will require construction of a new OnCS-DC. The maximum area of land disturbance during
construction of the OnCS-DC is approximately 7 acres (2.8 ha)(as defined in Table 3.3.1-4).

On site construction activities will be conducted in compliance with the SPDES General Permit
and an approved SWPPP.

Construction of the Onshore Transmission Cable to the OnCS-DC would originate at the TJB on
the eastern portion of Smith Point County Park, with a second HDD crossing under the ICW via the
ICW HDD. The Onshore Transmission Cable would then follow the LIE Service Road Route to the
ONnCS-DC. Construction of the Onshore Transmission Cable and Onshore Interconnection Cable
will involve site preparation, duct bank installation, restoration, cable installation, cable jointing,
and final testing, with additional steps associated with HDD and other frenchless crossing
methods.

Previously disturbed areas within and along roadways will be excavated and trenched for burial
of the Onshore Transmission Cable and Onshore Interconnection Cable vaults resulting in the
mixing of the existing soil horizons. Trenches for the Onshore Transmission Cable duct banks will
generally be located within the ROW of existing paved roadways. Duct bank disturbance will
extend 3 to 6 ft (1 fo 2 m) below grade, with the width of temporary disturbance of 30 ff (9.1 m).
Splice vaults will be installed approximately every 2,000 to 2,500 ft (609 m to 762 m) and will result
in tfemporary disturbance of 50 by 40 ft (15 by 12 m) horizontal and a depth of up to 15 ft (4.6 m)
at each splice vault. One TJB will be installed at the connection from the SRWEC to the Onshore
Transmission Cable. TJB disturbance will extend 13 ft (4 m) below grade with a tfemporary
disturbance af the surface of 0.03 ac (0.01 ha) (see Table 3.3.3-3). The Union Avenue Site is
depicted in Figure 3.3.1-1. EqQuipment and structures for the OnCS-DC will be supported on
foundations expected to be of concrete and will be of a design suitable for existing soil conditions.
The majority of the site equipment will require shallow foundations, 4 to 5 ft (1.2 to 1.5 m) in depth
based on the expected equipment size. Larger structures may require drilled shaft equipment
foundations of 12 to 30 ft (4 to 9 m) in depth. Following installation, all frenches will be backfilled,
and surface grades will be stabilized and returned to pre-construction conditions where
practicable. Overall, there will be limited direct impacts to geological conditions, and these will be
short-term.
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Sediment Suspension and Deposition

Sediment suspension and deposition for Onshore Facilities is anficipated to have limited impacts
to surficial geology as all earth disturbances from onshore construction activities will be conducted
in compliance with the SPDES General Permit and an approved SWPPP. Implementation of the
permit requirements and BMPs associated with these plans will minimize the potential for soil erosion
and sediment drift info adjacent wetlands and waterbodies during construction activities and
storm events and will ensure proper restoration of disturbed workspace locations following
construction of the Project. As a result, impacts to geological conditions will be direct, short-term,
and limited.

Operations and Maintenance

Land Disturbance

Operation of the Onshore Facilities will result in an OnCS-DC operational footprint size of up to

6 acres (2.4 ha), and permanent subsurface disturbance associated with installation of the duct
bank, splice vault, and TJB (see Table 3.3.1-4). Impacts to geological conditions could occur
during the O&M phase in the unlikely event that the Onshore Transmission Cable or Onshore
Interconnection Cable require repair or replacement. These short-term impacts would be less
than the disturbances associated with the construction phase, and generally confined to
previously disturbed locations.

Sediment Suspension and Deposition

As detailed above, sediment suspension and deposition along the Onshore Transmission Cable
and Onshore Interconnection Cable during repair would have limited impacts to surficial
geology as all earth disturbances from onshore construction activities will be conducted in
compliance with the SPDES General Permit and an approved SWPPP to ensure that surficial
sediments do not wash into wetlands or waterbodies or impact resource areas during storm and
runoff events. These impacts would be less than during construction.

4.3.2.3 Proposed Environmental Protection Measures

Several environmental protection measures will reduce potential impacts to geological
conditfions. Sunrise Wind will implement the following environmental protection measures to
reduce potential impacts on the geological conditions. These measures are based on protocols
and procedures successfully implemented for similar offshore projects.

e The SRWF and SRWEC will avoid identified shallow hazards, to the extent feasible.

+ To the extent feasible, installation of the SRWEC and IAC will occur using methods such as
mechanical plow, jet plow, and/or mechanical cutter for installation of the IAC and SRWEC
will minimize impacts to surficial geology, compared to open-cut dredging.

* Use of monopile and piled jacket foundations with associated scour protection will minimize
impacts to surficial geology, compared to other foundation types.
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« Dynamic positioning (DP) vessels will be used for installation of the IAC and SRWEC to the
extent practicable. Use of DP vessels will minimize impacts to the seabed, compared to use
of a vessel relying on multiple anchors. The SRWEC Landfall will be installed via HDD to avoid
impacts to the nearshore zones and surficial geologic resources. The Onshore Transmission
Cable will also be installed via HDD under the ICW to avoid impacts to coastal resources;
HDD and trenchless methods will also be used elsewhere onshore, where appropriate, to
minimize impacts to surface locations and resource areas.

» Onshore Facilities are primairily sited within previously disturbed and developed areas
(e.g.. roadways, ROW, developed industrial/commercial areas) to the extent feasible, to
minimize impacts fo undisturbed surficial geology.

e A SWPPP, including erosion and sedimentation control BMPs and revegetation measures, will
be implemented to minimize potential water quality impacts and limit sediment drift,
fransport, and deposition from construction and O&M of the Onshore Facilities.

4.3.3 Water Quality

This section describes the affected environment and potential effects from the construction and
operation of the Project as they relate to water quality. The description of the affected environment
and assessment of potential impacts to water quality were developed by reviewing current
public data sources related to water quality, including state and federal agency-published papers
and databases; online data portals and mapping databases (e.g., EPA Waste Disposal Site
Mapper, EPA Sole Source Aquifer Mapper, Ocean Reports Tool, and Marine Cadastre Mapper);
environmental studies; published scientific literature relating to relevant water quality monitoring
and existing water quality datasets; and correspondence and consultation with federal and
state agencies. Specific requirements for submittal of water quality information within this COP
are provided in BOEM's Guidelines for 30 CFR § 585.62 pursuant to 30 CFR Part 585 Subpart F.

A description of the water quality in all crossed waterbodies in the Project Area is provided
below, followed by an evaluation of potential Project-related impacts. More detailed
information concerning water quality in all crossed waterbodies is presented in Appendix H —
Sediment Transport Modeling Report and Appendix M — Benthic Resources Characterization
Report. Permits related to water quality that the Project will obtain are identified in Section 1.4.
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4.3.3.1 Affected Environment

Regional Overview

The SRWF is located offshore on the OCS, southeast of Block Island and Rhode Island Sound on
the Atflantic OCS. Water quality data specific to this area is limited; however, the SRWF overlaps
the large geographic area covered by the National Coastal Condition Reports (NCCRs) prepared
by the EPA’s Office of Research and Development and Office of Water. The EPA rated the
quality of the nation’s coastal waters as ‘poor,’ ‘fair,” or ‘good’ in the NCCR based on data
collected at 238 sampling locations from the coastlines of Maine through Virginia. The NCCR
presents an assessment of data collected from 2003 to 2006 using physical and chemical
indicators to rate water quality. These indicators include concentrations of phosphorous, nitfrogen,
dissolved oxygen (DO), salinity, and chlorophyll a, along with pH and water clarity (turbidity).
Many sample sites were located within the Mid-Atlantic Bight (defined as the coastal and
offshore waters from Nantucket Shoals off of southern New England to the waters of Cape
Lookout off of North Carolina), which contains the SRWF, and will be crossed by the SRWEC.

At the time of the report, samples collected from these sites did not contain any major indicators
of poor water or sediment quality (EPA 2012). Additionally, the New York — New Jersey Bight
(which the BOEM defines as the shallow waters between Long Island to the north and east, and
the New Jersey coast to the south and west) will be crossed by the SRWEC, as described in the
following sections. Once the SRWEC makes landfall at Smith Point County Park, HDD will occur
underneath the ICW to connect to the Onshore Facilities. For the purposes of the water quality
analysis, data from Great South Bay was used as representative data for the ICW where
applicable, as the bay has greater availability of water quality data and is connected and
immediately adjacent to the ICW.

The Mid-Atlantic Bight and New York — New Jersey Bight regions as well as the named
waterbodies (both offshore and onshore) crossed by Project components are illustrated in
Figure 4.3.3-1.

Water quality within the Project Area is managed at both the state and federal level through
USACE and BOEM’s implementation and management of the CWA, concurrence with the
CIMP Federal Consistency Determination, and conformance with the Rhode Island Code of
Regulations’ (RICR) governing seawater quality (250-RICR-150-05-1). Additionally, NYSDEC
collects, monitors, and manages data on all inland waterbodies, as well as estuarine and
coastal waters (6 NYCRR Part 703). NYSDEC therefore has jurisdiction over the waterbodies crossed
by the Onshore Facilities (the ICW and Carmans River) and the coastal state waters of New York
crossed by the SRWEC-NYS (as outlined above in Figure 4.3.3-1). BOEM has jurisdiction over
offshore water quality for federal waters containing portions of the SRWEC and the SRWF, under
the Outer Continental Shelf Lands Act of 1953. The NYSDOS, RI CRMC, and MACIM are the
regulating authorities for concurrence of the Project with the CZM Federal Consistency
Certification. As detailed in Section 1 (Table 1.4-1), Sunrise Wind will apply for all federal and
state permits applicable to water quality within the Project Area in addition to consultations with
all regulating authorities.
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Sunrise Wind Farm

Although there is limited information available on offshore water quality specific to the SRWF,
the following section provides general information on water quality and water resource conditions
in the waters offshore of Rhode Island, as defined by the parameters generally considered the
most influential to environmental water quality, including: DO, chlorophyll a, nutrient content,
seasonal variations in algae or bacterial content, contaminants in water or sediment, and turbidity
or water visibility. This section also briefly discusses relevant anthropogenic activities that have in
the past, or currently do, impact water quality, including point and nonpoint source pollution
discharges, deposition and spills, and pollutants in the water or sediment. The movement of
water and currents through the SRWF is described in Section 4.3.1, and geological conditions at
the SRWF are described in Section 4.3.2.

Dissolved Oxygen

DO refers to the concentration of oxygen present in water. The source of the DO may be
atmospheric or from photosynthesis in aquatic plants, including phytoplankton. Low levels of
oxygen (hypoxia) or no oxygen levels (anoxia) can occur when excess organic material, such as
that produced during large algal blooms, is decomposed by microorganisms (Long Island
Commission for Aquifer Protection [LICAP] 2016).

In May 2006, the EPA and NOAA conducted a joint survey of the Mid-Atlantic Bight to determine
ecological conditions, including existing water quality conditions. Results of water sampling
events showed DO ranging from 7.7 to 9.7 mg/L on the surface and 8.1 to 9.9 mg/L on the
bottom (Balthis et al. 2009). These DO levels were determined to be within the range indicative
of good water quality (generally described as greater than 5 mg/L due to fish and fauna life
characteristic requirements).

Chlorophyll a

Chlorophyll a is a pigment used by photosynthetic organisms such as phytoplankton to convert
solar energy info organic matter. Concentrations of chlorophyll a can be used to determine the
amount of phytoplankton present. Excess phytoplankton in an area can lead to overproduction
of algae and degraded water quality; therefore, chlorophyll a is often used as a metric of water
quality health.

With the intent of supporting ocean commerce, energy development, and conservation,

BOEM and NOAA partnered to create the OceanReports Tool (NOAA n.d.[a]), which generates,
among other things, oceanographic and biophysical data for customized locations. In the
offshore waters of New York and Rhode Island, the OceanReports Tool provides chlorophyll a
concenfrations obtained from monthly water surface readings over a 10-year period (2007-20146)
by the National Aeronautics and Space Administration (NASA) Goddard Space Flight Center
(GSFC). These results are included below in Figure 4.3.3-2 (Marine Cadastre 2019). Chlorophyll a
within offshore waters of New York and Rhode Island over the last 10 years ranged from averages of
0.74 microgram per liter (ug/L) in August and September to 2.25 ug/L in April. Chlorophyll a
concentrations are likely to vary year-to-year due to rainfall and nutrient loading.
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Figure 4.3.3-2 Average Monthly Chlorophyll a Concentrations in Offshore New York/Rhode Island
Surface Waters from 2007 to 2016 (Marine Cadastre 2019)

In 2010, the RI CRMC OSAMP collectively reported chlorophyll a concentrations in Block Island
Sound and Rhode Island Sound (RI CRMC 2010), and concluded that concentrations were
“consistent with oceanic systems and slightly lower than average estimates of phytoplankton
production on continental shelves” (RI CRMC 2010). Staker and Bruno (1977) reported
chlorophyll a concentrations less than 10 pg/L in Block Island Sound, USACE (2004) reported
concentrations of 6 to 9 ug/L in Rhode Island Sound, and Nixon et al. (2010) reported
concentrations of 0.5 to 1.0 ug/L in Rhode Island Sound. These results showed peak levels of
chlorophyll a concentrations during late fall and early spring, with reduced levels occurring
during summer months (RI CRMC 2010). The results of these sampling events are comparable to
those from Marine Cadastre (2019) shown in Figure 4.3.3-2, which are also relatively low (<3 ug/L).
Per the National Coastal Assessment (NCA), chlorophyll a concentrations less than 5 ug/L are
considered "good"” quality, concentrations ranging from 5 to 20 ug/L are considered “fair,” and
concentrations greater than 20 ug/L are considered “poor” (EPA 2012). Therefore, chlorophyll a
concentrations reported by Marine Cadastre (2019) within waters surrounding the SRWF would be
considered "good” quality. Results in Block Island Sound reported by Staker and Bruno (1977) and
by the USACE (2004) in Rhode Island Sound would be considered “fair” quality. Results by

Nixon et al. (2010) in Rhode Island Sound would be considered “good™ quality.
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Nutrients

Nutrients are chemical elements that all living organisms need for growth and to sustain life.
Problems may arise when too much of a particular nutrient is infroduced into the environment
through human activities (i.e., eutrophication). Freshwaters are more sensitive to excess
phosphorus, while in coastal, waters nitrogen is the nufrient of concern. In some cases, nufrients
may interact and co-contribute to a water pollution problem (RIDEM 2010).

As part of the Esri Ecological Marine Units Project (Esri n.d.), data on nitrates, phosphates,

and silicates were collected from an area that overlaps the SRWF, as shown in Figure 4.3.3-3
(Marine Cadastre 2019). Included in this figure is a customized search polygon, which was run
through the Marine Cadastre mapping tool, which identified all nearby sampling locations,
which are indicated by the circle symbols. At these sampling locations, nutrient data collected
from 1955 to 2012 showed an upward frend for nutrient concentrations as water depths increased.
Nutrient concentrations at 3.3-ft (5-m) and 410.1-ft (125-m) depths were: 2.3914 umol/l to
10.2226 umol/l (0.2753 to 1.1769 mg/L) for nitrates (Marine Cadastre 2019).

Similarly, Balthis et al. (2009) noted that the results of water sampling in the Mid-Atflantic Bight
showed higher levels of nutrients in bottom waters when compared to surface waters.
Concentrations of dissolved inorganic nitrogen ranged from 0.01 mg/L to 0.20 mg/L in surface
waters and 0.01 fo 0.54 mg/L in bottom waters (Balthis et al. 200?9). The NCA determined
thresholds for dissolved inorganic nifrogen as a means to assess the overall water quality within
each US region, including the northeast. Within the northeastern US, dissolved inorganic nitrogen
concentrations of greater than 0.5 mg/L were considered “poor,” concentrations from 0.1 to

0.5 mg/L were considered “fair,” and concentrations less than 0.1 mg/L were considered “good”
(EPA 2012). Therefore, dissolved organic nitrogen within Mid-Atlantic Bight surface waters as
reported by Balthis et al. (2009) would be considered “fair to good” quality, while bottom waters
would be considered “poor.”

Nutrient concentrations from 1955 to 2012 as reported above by Marine Cadastre (2019) within
the waters surrounding the SRWF, would be considered “fair to poor.”

At the sampling locations illustrated in Figure 4.3.3-3, phosphate data from 1955 to 2012 was
also reported, and ranged from 0.4167 umol/l to 0.8485 umol/I (0.048 to 0.0977 mg/L;

Marine Cadastre 2019). Similarly, Balthis et al. (2009) reported dissolved inorganic phosphorus
concentrations in Mid-Atlantic Bight surface waters ranging from 0.02 to 0.06 mg/L while bottom
water concentrations ranged from 0.02 to 0.12 mg/L. NCA thresholds for dissolved inorganic
phosphorus indicate concentrations greater than 0.05 mg/L are considered “poor,”
concentrations from 0.01 fo 0.05 mg/L are considered “fair,” and concenfrations less than

0.01 mg/L are considered “good” (EPA 2012). Per these threshold criteria, phosphorus data
collected by Balthis et al. (2009) and phosphorus data reported by Marine Cadastre (2019)
within the waters surrounding the SRWF would be considered “fair to poor” (EPA 2012).

As previously stated for chlorophyll a, nufrient concentrations are likely to vary throughout the
year based on rainfall and nutrient loading within the waterbody.
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Figure 4.3.3-3 Esri Ecological Marine Units Project Data Collection Locations, 1955-2012

In surface waters, excess nutrients fuel algal blooms, which can lead to water quality
degradation. Severe or harmful algal blooms (HABs) can result in the depletion of oxygen in the
water column and benthos that aquatic life needs for survival. HABs reduce water clarity,
thereby reducing desirable plant growth such as seagrasses, reducing the ability of aquatic life
to find food, and clogging fish gills. From Maine to New York, Alexandrium catenella is the most
common dinoflagellate producing HABs that cause shellfish and finfish kills; however, other HABS
known to accumulate along the east coast include Margoleffidinium sp., Alexandrium monilatum,
Aureococcus anophagefferens, and Karlodinium sp. (NOAA n.d.[b]). HABs are more common in
coastal marine ecosystems but may still affect open ocean environments.

In the most recent State of the Ecosystem Report for the Mid-Atlantic Region, NOAA (2019)
reported a frend from 1998 to 2018 of increasing primary production of phytoplankton, likely due
to relatively warmer water temperatures, nutrient recycling, and increased bacterial
remineralization. In Fall 2018, a phytoplankton bloom was noted in offshore waters, with highest
concentrations located near the shelf break (NOAA 2019).

Pathogens

Waterborne pathogens include bacteria, viruses, and other organisms that may cause disease
or health problems in native species and in humans. When pathogens are present at elevated
concentrations, recreational water use is adversely affected, prompting closures of public
beaches and shellfish harvest restrictions.

There are many types of bacteria (such as Vibrio) present within the world's oceans, but these
typically occur at non-harmful concentrations due to constant flushing via wave and current
movement. Vezzulli et al. (2016) found that Vibrio concentrations in ocean waters have been
increasing due to rising sea surface temperatures.
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Along Long Island Sound, surveys from 1993 to 2000 showed no significant increase or decrease
in the number of pathogen-related beach closure days (USACE 2015a); however, closure days
have been steadily increasing since 2000. As of 2010, there were no documented reports of
harmful algal blooms or waterborne pathogen outbreaks in the waters of either Block Island or
Rhode Island sounds (RI CRMC 2010).

Contamination

Contamination in offshore US waters can occur from marine vessel spills, discharges (i.e., domestic
water, deck drainage, freated sump drainage, ballast water, and bilge water), and/or general
trash and debiris. Liquid wastes from marine vessels such as sewage, chemicals, solvents, oils,
and greases could also be released. Other potential sources of contamination in offshore waters
could occur from adjacent coastal cities (i.e., use of pesticides, sewage outfall, dredging
operations, harbor/port activity). The addifion of any chemical or nutrient to the water column
could cause decreases to overall water quality, dependent on the amount and type of
contaminant.

Organic contfaminants (polychlorinated biphenyls [PCBs] and pesticides) measured in 2001

and 2002 in Rhode Island Sound were generally below method detection limits (USACE 2004).
Total PCB concentrations were less than 46 nanograms per liter (ng/L), and total
dichlorodiphenyltrichloroethanes (DDTs) were less than 4 ng/L. Dissolved metals’ concentrations
in Rhode Island Sound were also low, with concentrations generally less than 1 ug/L.

Dissolved metals’ concentrations were consistent through the year and throughout Rhode Island
Sound. Both organic and inorganic pollutant concentrations within the OSAMP area in 2002
were well below RIDEM ambient water quality criteria (RI CRMC 2010).

Similarly, during the joint NOAA and EPA survey in 2006 (Balthis et al. 2009), Mid-Atlantic Bight
sediments were determined to be relatively uncontaminated, as no chemicals were found in
excess of their corresponding Effects Range Median values, and less than five chemicals were
detected at concentrations above corresponding Effects Range Low values (Balthis et al. 2009).

EPA Region 2 has mapped ocean disposal sites in the region, which includes the Project Area.
EPA's mapped area includes offshore, coastal, and estuarine waters of New York State.
Disposal sites near the SRWF are located in Rhode Island Sound, Long Island Sound, and

Fire Island Inlet (EPA n.d.[a]). The nearest ocean disposal site is approximately 27.4 mi (23.8 nm,
44.1 km) from the nearest Project component (i.e., the SRWEC Landfall location). No ocean
disposal sites are located within the SRWF (EPA n.d.[a]).

Turbidit

Turbidity is the cloudiness or haziness (opacity) of water caused by suspended solids

(e.g.. sediments or algae) and is measured as the concentration of total suspended solids

(1TSS in mg/L). Bottom currents may re-suspend silt and fine-grained sands, causing higher
suspended particle levels at lower depths. Storm events, particularly frequent, intfense storms,
may also cause a short-term increase in suspended sediment levels (BOEM 2013). Oceanic waters,
generally considered 3 mi (4.8 km) offshore (NYSDEC n.d.[a]), typically have fewer suspended
particles and thus lower turbidities. Studies cited by the USACE (2004) showed furbidity in

Rhode Island Sound ranged from 0.1 to 7.4 mg/L TSS. Similarly, during the NOAA and EPA 2006
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survey previously described, TSS in surface waters were shown to range from 0.9-13.5 mg/L, with
bottom waters ranging from 1.1-36.4 mg/L (Balthis et al. 2009).

Anthropogenic Activities

Current anthropogenic activities that are sources of water quality degradation include point
source pollution and nonpoint source pollution. Point source pollutants, which enter waterways
at well-defined locations such as pipe or sewer outflows, are common sources of water pollution.
There are no direct municipal wastewater or industrial point sources into or within the SRWF.
Vessels operating in the SRWF area may release discharges that have the potential to impact
water quality; these discharges are discussed in Section 4.2.6.

Nonpoint source pollutants are considered the largest contributors to water pollution and water
quality degradation. Various land-use practices, such as agriculture, construction activities,
urban runoff, and deposition of airborne pollutants, can infroduce nutrients, bacterial and
chemical contaminants, and sediments, all of which can impact coastal water quality and
water resources. New York and Rhode Island likely contribute nonpoint source pollution to
coastal waters near the SRWF.

In addition to infroduced pollutants, over the past several decades, water temperatures in
oceans worldwide have been increasing (Kavanaugh et al. 2017). As temperatures increase
over fime, the average ocean pH is expected to continue to decline as seawater becomes
more safurated with carbon dioxide (Saba et al. 2016). The acidification of ocean water can
cause changes to photosynthesis rates, which can impact benthic and fish species distributions
(Doney et al. 2009; Feeley et al. 2004). Additional information on increasing worldwide ocean
temperatures and resulting pH/acidification as they relate to benthic and fish resources can be
found in Section 4.4.2 and Section 4.4.3.

Sunrise Wind Export Cable-OCS
Given the location in offshore waters, the affected environment for water quality along the
SRWEC-OCS is expected to be the same as described for the SRWF above.

Sunrise Wind Export Cable-NY$

As previously described, the Mid-Atlantic Bight and New York — New Jersey Bight regions will be
crossed by the SRWEC as the cable traverses from federal waters info coastal New York State
waters, where the cable makes landfall to connect to the Onshore Facilities. The following
sections discuss water quality within coastal New York State waters.

Dissolved Oxygen

DO along the Long Island South Shore in 2007, as described in the Coordinated Water Resources
Monitoring Strategy (USGS 2016), was deemed by NOAA to be “moderately high,” averaging
8.5 mg/L. The New York — New Jersey Bight (as previously illustrated in Figure 4.3.3-1) has
experienced more frequent periods of hypoxia in recent years despite upgrades to wastewater
treatment plants and other industrial discharges (NYS 2019).

These hypoxic periods have lowered benthic biodiversity and reduced growth in commercially
harvested species (Committee on Natural Resources and Environment 2010).
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Chlorophyil a

The OceanReports Tool previously described (NOAA, n.d.[a]) reports higher chlorophyll a
concentrations in New York State coastal waters than in offshore waters. Chlorophyll a
concentrations in y/L, obtained from monthly water surface readings over a 10-year period
(2007-2016) by the NASA GSFC are shown below in Figure 4.3.3-4. Chlorophyll a ranged from
2.69 ug/Lin June to 5.38 ug/L in November (Marine Cadastre 2019). As previously stated, the
NCA has determined that in northeastern US waters, chlorophyll a concentrations less than

5 ug/L are considered “"good,” 5 to 20 ug/L concentrations are considered “fair,” and
concentrations greater than 20 ug/L are considered “poor” (EPA 2012). Therefore, chlorophyll a
concentrations within the waters surrounding the SRWEC-NYS per the results provided by
Marine Cadastre (2019) can be considered “good” with the exception of readings in September
and November, which reached “fair” concentration levels.
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Figure 4.3.3-4 Average Monthly Chlorophyll a Concentrations in Coastal New York Waters from
2007 to 2016 (Marine Cadastre 2019)

Nutrients

As previously described, excessive nutrients in the water can severely impact water quality.
Coastal New York State waters experience increased nutrient concentrations due to agricultural
and stormwater runoff, wastewater tfreatment plant discharges, fossil fuels, and improper
disposal of fertilizers (NYS 2019; Bricker et al. 1999).
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The nearest sewage treatment plant discharge is located offshore of Gilgo Beach,
approximately 30.1 mi (26.2 nm, 48.4 km) from the SRWEC-NYS. However, the SRWEC-NYS is not
expected to be impacted by that outfall and the SRWEC-NYS does not cross any New York
State designated discharge zones (Northeast Oceans Data n.d.).

HABs can occur in coastal and offshore New York waters, as previously described, and the
NYSDEC has been monitoring HAB occurrences since 2012 (NYSDEC 2019). HABs within coastal
and estuarine waters of New York State are most often caused by Alexandrium fundyense,
Cochlodinium polykrikoides, or Aureococcus anophagefferens (NYSDEC n.d.[b]; NYS 2019).
HABs in New York State waters are most commonly found in Peconic Estuary, Great South Bay,
Northport Bay, Huntington Bay, and Shinnecock Bay (NYS 2019).

Pathogens

Every New York State Park beach is sampled at least once a week for bacterial indicators in the
water (NYS 2019). For saltwater beaches, samples are tested for Enferococcus bacteria, with
exceedances over 104 Enterococci colonies per 100 mL considered harmful (NYS n.d.).

The Project crosses Smith Point County Park, and the Robert Moses State Park is also located
approximately 15.3 mi (13.3 nm, 24.6 km) from the SRWF. These parks that are nearest to the
SRWEC have routinely passed these water quality tests (NYS 2019; SwimGuide 2020).

However, bacteria from stormwater runoff does contribute to many New York waters overall,
resulting in historic shellfish bed closures within estuaries of Long Island, the NY/NJ Harbor Estuary,
and the New York — New Jersey Bight (NYSDEC 2015). In 2015, Suffolk, Nassau, and Westchester
Counties, in addition to New York City coastal beaches, were forced to close or issue advisories
for a collective total of 1,457 days; however, no closures or issues have been documented since
2015 (NYS 2019).

Contamination

Long Island Sound (which is hydrologically connected to the Rhode Island Sound and a part of
the Mid-Atlantic Bight and New York — New Jersey Bight) has historically received toxic discharges
from industrial waste, sewage treatment plants, and contaminated dredged spoils; in 1987 EPA
banned these discharges (NYSDEC n.d.[c]). Some pesticides can remain within marine ecosystems
for years and may become foxic to benthic organisms through absorption in the sediments.

The New York State Department of Health (NYSDOH) issues fish consumption advisories for areas
surrounding Long Island and New York City due to chemical contamination levels known to be
harmful to human health (NYS 2019). Contamination advisories have been issued for PCBs,
dioxins, cadmium, and mercury levels in fish tissue (NYSDOH 2012).

As previously described, the SRWEC-NYS is included within EPA Region 2 for the mapping of
ocean disposal sites, although no ocean disposal sites are located within this region (EPA n.d.[a]).
The nearest ocean disposal sites to the SRWEC-NYS are within the boundaries of Rhode Island
Sound, Long Island Sound, and Fire Island Inlet (EPA n.d.[a]), located approximately 27.6 mi
(24.0 nm, 44.4 km) from the SRWEC-NYS. Sunrise Wind will be collecting sediment samples along
the SRWEC-NY to test for the presence of contamination in support of the Article VIl application.

2 ‘e Powered by
Sunrise | ower=

Wind Eversource Section 4-88



CONSTRUCTION AND OPERATIONS PLAN

Site Characterization and Assessment of Impacts — Physical Resources

Turbidit

Coastal, near-shore waters are expected to have higher suspended particle concentrations and
therefore higher turbidity than oceanic waters, which experience a higher flushing rate. From
June 2006 to February 2014, 15 dredging project characterizations were completed within the
New York — New Jersey Harbor complex (located at the apex of the New York Bight), which
included water quality and TSS surveys. Average TSS ambient water samples during this fime
period ranged from 12.8 to 91.5 mg/L with an average of 30.9 mg/L (USACE 2015b) as compared
to reported offshore concentrations previously described that ranged from 0.9 to 36.4 mg/L
(Balthis et al. 2009).

Anthropogenic Activities

The watersheds encompassing Long Island, New York, have experienced steadily increasing
development and population growth with continued residential, commercial, and industrial
development. These factors have shaped the area and infroduced nutrients, pathogens, and
pollutants intfo nearshore coastal waters, streams, rivers, and intracoastal waterways. Both point
and non-point sources of pollution may therefore be present within coastal NYS waters, and the
effects of those sources as well as others are discussed above. Also as described above, due to
anthropogenic influence, ocean temperatures are increasing, which leads to ocean acidification.
The effects of ocean acidification on benthic and fish resources is included in Sections 4.4.2

and 4.4.3.

Onshore Facilities

The onshore components of the Project include the crossing of the ICW and Carmans River.
Appendix L — Onshore Ecological Assessment and Field Survey Report characterizes waterbodies
and wetlands in proximity to onshore components. As detailed in Section 4.4.1, the Onshore
Transmission Cable intersects with freshwater and tidal wetlands at a few limited points. These
delineated wetlands are described within the Coastal and Terrestrial Habitat Section 4.4.1 and
are illustrated within Appendix L.

The following sections discuss water quality within existing surface water resources — the ICW and
Carmans River.

Dissolved Oxygen

In the summers of 2016 and 2017, DO concenftrations south of Sayville, New York, were reported
to be low for sustained periods of time (The Nature Conservancy 2018). Furthermore, three
portions of Great South Bay are listed under the most recent New York State 303(d) impaired
waterbodies list (NYSDEC 2016) for low DO and nitrogen content. Great South Bay has been
listed as impaired since 2010 and toftal maximum daily loads are in place for these pollutants.
Low DO in the bay is attributed to increasingly high levels of nitrogen in the water. Due to the
water quality concerns in Great South Bay, DO, salinity, conductivity, nutrients, coliform bacteria,
suspended solids, chlorophyll a, phytoplankton, temperature, and light transmittance are being
monitored up to four times annually by the Suffolk County Department of Health Services
(SCDHS) (Suffolk County 2022a; SCDHS 2019a). From 2015 through 2019, results from water
samples collected at the nearest water monitoring station (stafion 20100, approximately 106-ft
[32-m] from the Onshore Transmission Cable) showed DO concentrations ranging from 3.9 to 12.3
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mg/L (SCDHS 2019a, b). The location of this monitoring stafion (and the statfion closest to Project
components within Great South Bay discussed below) is illustrated within Figure 4.3.3-5.

Carmans River is not listed as a 303(d) impaired waterbody (NYSDEC 2016). However, the SCDHS
also conducts regular water quality monitoring within the river (among many other stations within
the Peconic Estuary and its associated tributaries) for DO, metals, bacteria, organics, and other
nutrients. Within Carmans River, the nearest monitoring station to the Onshore Facilities is station
95052, located approximately 1.3 mi (1.2 nm, 2.0 km) from the Onshore Transmission Cable
(SCDHS 2019a, b). DO concentrations from samples collected between 2015 and 2019 at this
station ranged from 1.3 tfo 11 mg/L (SCDHS 2019a, b).

Chlorophyll a

Chlorophyll a levels within Great South Bay, which is crossed by the Onshore Facilities north of
the Project Landfall location, have generally been described as ‘typical’ when compared to
other nearby estuaries, with higher concentrations often found from late June through October
(NPS 2005). Chlorophyll a data collected from the nearest SCDHS Great South Bay water quality
monitoring statfion 20100 (station illustrated on Figure 4.3.3-5) between 2015 and 2019 displayed a
wide range of detections. Data showed total chlorophyll a concentrations from 0.6 to 44.9 ug/L,
with an average of 5.2 ug/L (SCDHS 2019a, b). Similarly, for the same period of time, chlorophyll
a levels at the Carmans River (also crossed by the Onshore Facilities) water quality monitoring
stafion (?05052) ranged from 0.53 to 53.15 ug/L; however, the average concentration, 18.9 ug/L,
was relatively higher than the average concentration in Great South Bay (SCDHS 2019a, b).

This difference could be related to sample size, as more chlorophyll a samples were collected in
Great South Bay than Carmans River (49 vs. 7 samples, respectively).

Nutrients

In 2012, Hurricane Sandy made landfall as the largest hurricane in the northeast US's recorded
history, causing six sewage spills greater than 100 million gallons info New York City waters
(Climate Central 2013). The nearest spill to the Onshore Facilities was in Hewlett Bay Park
(approximately 34.6 mi (55.7 km) from the Onshore Interconnection Cable), where roughly

100 million gallons of untreated sewage overflowed into the waterbody (Climate Central 2013).
Although this site is more than 30 mi (48.3 km) west of the Onshore Facilities, the waters
surrounding Long Island have experienced long-term impacts of increased nutrient levels since
Hurricane Sandy. Research shows that 69 percent of the total nifrogen load within Great South
Bay is due fo sepfic tanks and cesspools (Kinney and Vaiela 2011).

In addition to the sewage spills during Hurricane Sandy, current land use activities in Long Island
confinue to contribute to increased nutrient levels in both Great South Bay and Carmans River.
These land uses include on-site sewage disposal used by Suffolk County residents, stormwater
activity, fertilizer seepage, and atmospheric deposition.

As part of the previously described SCDHS water quality monitoring program, water samples are
tested for nutrients including ammonia, nitrate, nitrite, total nitrogen, total phosphorus,
orthophosphate, chloride, and sulfate. Average nutrient concentrations from the nearest

Great South Bay SCDHS water quality monitoring station (?0100) and the nearest Carmans River
water monitoring station (95052) are included below in Table 4.3.3-1.
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Table 4.3.3-1 Average SCDHS Water Quality Monitoring Station Nutrients Data, 2015-2019

Great South Bay Monitoring Station 90100

0.054 ‘ 0.083 ‘ 0.39 | 0.018 ‘ 0.064

Carmans River Monitoring Station 95052
0.073 | 1.09 | 1.45 | 0.012 | 0.083

SOURCE: SCDHS 2019a, b

KEY:

NH3 = ammonia (filtered)

NOx = nitrite + nitrate (filtered)

TN = total nitrogen

0-PO4 = ortho-phosphate (filtered)
TP = total phosphorus

Pathogens

The high concentration of nutrients in Great South Bay has led to an increase in HABs.
Commonly referred to as brown tides, Aureococcus anophagefferens blooms have significantly
impacted bay scallop populations and eelgrass beds in both Peconic Estuary and Great South
Bay (NYSDEC 2019). As such, the SCDHS Office of Ecology, Public Health Related Harmful Algal
Blooms (CP8224) project was initiated. This ongoing project involves monitoring HABs within
Suffolk County waters to determine their potential impacts on public health (Suffolk County 2022b).

Water samples collected at the SCDHS monitoring stations are tested for total coliform and
fecal coliform concentrations. At the nearest monitoring statfion to the Onshore Facilities, within
Great South Bay (90100), the average total coliform concentrations from 2015 to 2019 was

84.8 most probable number (MPN)/100 ml; the average fecal coliforms was 97.7 MPN/100 ml
(SCDHS 2019a, b). Comparatively, at the nearest monitoring station to the Carmans River
crossing (95052), the average total coliforms from 2015 to 2019 was 1,394.4 MPN/100 ml, with the
average fecal coliforms being 212.9 MPN/100 ml.

Contamination

Groundwater quality, regulated by the Suffolk County Water Authority, can be negatively
impacted by a variety of anthropogenic activities that result in contamination, including, but not
limited fo: stormwater runoff and infiltration, spills and releases from commercial and industrial
properties, storage tanks, machinery and vehicles, road salt application, fertilizers and pesticides,
agriculture, and sepfic systems. On Long Island, sewage systems and landfills also seep
contaminants into groundwater, which can be harmful fo human health because groundwater
on Long Island is the sole freshwater source (NYS 2019; NYSDEC n.d.[d]).

2 ‘e Powered by
Sunrise Dated &

\«’ind Eversource Section 4-92



CONSTRUCTION AND OPERATIONS PLAN

Site Characterization and Assessment of Impacts — Physical Resources

Five active groundwater wells are located in the vicinity of the Onshore Facilities. Four of the
five well sites (ID #404806072553802, 404358072520302, 404357072515702, and 404357072515703)
are located approximately 0.1 mi (0.2 km) from the Onshore Transmission Cable, and one of the
well sites (ID #404642072520001) is located approximately 0.01 mi (0.02 km) from the Onshore
Transmission Cable. Water levels in these five active wells nearest to the Onshore Facilities have
been categorized as ‘normal’ and ‘above normal* (USGS 2019) and the Project infrastructure is
not expected to cross any sensitive source water protection areas.

Data on water-column contaminants in the ICW such as PCBs, polycyclic aromatic
hydrocarbons, DDTs, and inorganic concentrations, are limited. However, during EPA surveys in
2005 within Great South Bay (at Station VA-023), sediment contamination levels were analyzed.
When compared with the NYS sediment screening benchmarks, results showed that some metals
were near, or slightly exceeded, the lowest screening levels (NPS 2005) (for full results, refer to the
NPS Technical Report NPS/NER/NRTR—2005/019).

Contaminant concentrations within Carmans River are monitored at the SCDHS Carmans River
water quality monitoring station (95052). However, compared to other water quality data
provided in previous and subsequent sections, data on organics and metals aft this station are
limited. Water samples were tested for metals most recently in 2015 and 2016 at the monitoring
station nearest to the Onshore Facilities. These results are included in Table 4.3.3-2 below
(SCDHS 2019a, b).

Table 4.3.3-2 Metals Detected at SCDHS Carmans River Monitoring Station 95052, 2015-2016
Analyte Name Units June 2015 Sept. 2015 Dec. 2015 March 2016 June 2016

Aluminum ug/L 36.3 9.42 42.9 33.8 11.4
Arsenic ug/L - 1.68 1.78 - 3.49
Barium ug/L 61.8 86.5 206 96.8 99
Calcium mg/L 13 22 40.6 10.2 15.1
Chromium ug/L - - 1.56 - -
Copper ug/L - 20.5 69.4 7.57 19.2
Iron mg/! 0.216 0.187 0.134 0.13 0.188
Lead ug/L - - 2.45 - -
Lithium ug/L 2.36 6.81 15.2 2.02 3.93
Magnesium mg/L 12.4 46.1 104.3 9.64 23
Manganese ug/L 133 81.4 143 120 124
Nickel ug/L 0.33 0.59 1.06 0.63 0.66
Potassium mg/L 4.33 14.3 354 3.71 7.87
Selenium ug/L 1.24 4.48 6.61 1.14 4.06
Sodium mg/I 100 383 859 79.6 190
Strontium ug/L 101 298 634 91 166
Titanium ug/L - 1.09 - - -
Zinc ug/L 15.9 28 95 28.5 30.4
SOURCE: SCDHS 2019a, b
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Turbidit

Secchi disk depth measurements are taken in association with water quality monitoring samples
collected at the SCDHS stations within Great South Bay and Carmans River. A Secchi disk
measures water clarity by lowering a black and white disk intfo the water column until it is no
longer visible; the depth at which the disk is last visible is then recorded. From 2015 to 2019,
Secchi disk measurements at the Great South Bay monitoring station (?0100) ranged from 2 ft

(0.6 m) to 8 ft (2.4 m) (SCDHS 2019q, b). In the same timeframe at the Carmans River monitoring
station (95052), Secchi disk measurements ranged from 1.5 ft (0.5 m) fo 6 ft (1.8 m)

(SCDHS 2019q, b).

Anthropogenic Activities

The Atflantic Ocean/Long Island Sound Watershed has experienced contfinued development
and population growth, which has contributed to increased levels of nutrients, pathogens,
and pollutants into existing waterbodies. Both point and non-point sources of pollution are
present and have been described above.

43.3.2 Potential Impacts

Construction, O&M, and decommissioning activities associated with the SRWF, SRWEC, and
Onshore Facilities have the potential to cause impacts on water quality. IPFs associated with the
construction and O&M phases of the Project are identified on Figure 4.3.3-6 and described
separately, by phase, for the SRWF, SRWEC, and Onshore Facilities in the following sections.

For the decommissioning phase of the Project, impacts are anticipated to be similar to or less
adverse than those described for construction; therefore, impacts from decommissioning are not
addressed separately in this section. Supporting information on impacts to existing geological
condifions of both the land and seafloor are also presented in further detail in Section 4.3.2 and
Appendix H.
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Figure 4.3.3-6 Impact Producing Factors on Water Quality

Sunrise Wind Farm

Based on the IPFs discussed below, construction and O&M of the SRWF are expected to result in
direct but temporary impacts to water quality from sediment suspension and deposition,
discharges and releases, and trash and debris. These impacts will be minimized to the extent
practicable through implementation of the Project BMPs, and are likely to be localized, with
water quality returning to pre-existing conditions after in-water activities cease.
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Construction
Sediment Suspension and Deposition

Seafloor preparation activities are required prior to construction of the SRWF. These activities,

as described in Sections 3.3, 4.2.1, and 4.2.2 are likely to include seabed debris clearance

(the removal of seabed debris and boulder clearance) where necessary to ensure safe
foundation installation. Installation of foundations will occur via either impact or vibratory pile
driving, directly disturbing the seafloor where components are placed. Scour protection will be
used at the foundation locations. Scour protection includes rock placement, in which large
quantities of crushed rock are placed around the location of a foundation structure. The amount of
scour protection required will vary for the different foundation types being considered and based
on the local site conditions.

Similarly, sediments will be disturbed within the SRWF during installation of IAC and associated
cable protection. Installation of the IAC may require dredging via a suction hopper dredge or
CFE, which will displace sediments temporarily for installation of the cables. Cable protection
required for the IAC would be similar fo the cable protection discussed in later sections below for
the SRWEC.

In addition to installation of Project components and protection measures, vessels may be
required fo anchor to the seafloor. Each time an anchor is placed on the seafloor, sediments will
be disturbed in the immediate foofprint of the anchor. Maximum expected seabed disturbance
areas for offshore construction components are provided in Section 3.3.

As previously described in Section 4.3.2, sand waves may be present in the region, which may
require leveling; however, within the marine portions of the Project Area, sand waves were only
identified within the SRWEC-NYS. Sunrise Wind has taken a conservative approach and assumed
that a maximum of 5 percent of the IAC within the SRWF will require sand wave removal prior to
cable installation. The actual number will be refined following the results of additional sediment
mobility studies. Where required, Sunrise Wind has assumed the route would be cleared of a
sand wave swath up to 98 ft (30 m) centered on the final centerline of a distinct export cable.
Sand wave levelling will result in increased turbidity due to sediment suspension and deposition.

Sediment suspension and deposition during the construction activities within the SRWF will cause
a temporary, localized increase in turbidity. The extent of turbidity will be dependent on sediment
type and size as well as the expected duration of the sediment disturbing activities. For example,
sediment-disturbing activities in sandy substrates with larger (heavier) particles will typically result
in shorter periods of elevated turbidity compared to similar work in areas with greater silt and
clay content. Additionally, the longer the disturbance confinues, the longer the sediments are
expected to be suspended within the water column.

Sediments within the SRWF are a combination of sand, silt, and clay. Appendix H — Sediment
Transport Modeling provides a technical analysis on estimated suspended sediments from
installation of the IAC and from sand wave leveling in offshore, federal waters. Modeling for the
IAC installation considered release of 2,354 to 3,597 cy (1,800 to 2,750 m3) of sediment into the
water column over a 3.8-hour duration. Results indicated maximum suspended sediment
concentrations in excess of 100 mg/L occurring with the high production rate within 3,346 ft
(1,020 m) of the cable route.
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1SS concentrations were predicted to return to ambient levels (<10 mg/L) within 0.5 hours from
completion of the installation. Additionally, the maximum predicted deposition thickness was
determined to be 2.4 in (61 mm), and the TSS plume was predicted to be primarily contained
within the lower portion of the water column, approximately 12.8-ft (3.9-m) above the seafloor.
Sedimentation at or above 0.4 in (10 mm) extends a maximum of 220 ft (67 m) from the cable
centerline and covers an area of 3.0 ha (7.4 acres) of the seafloor.

Based on existing sediments at the SRWF, the proposed fimeline and duration of the activity, and
considering the results of the sediment tfransport modeling, turbidity from sediment suspension
and deposition are expected to be temporary and localized. As illustrated in Appendix H,
suspended sediments are predicted o return to pre-existing conditions within 1.5 hours or less
after seafloor disturbing activities. Additionally, the regular circulation of water within the SRWF,
as discussed in Section 4.3.1, will aid in the flushing of suspended sediments. Environmental
measures outlined at the end of this section, such as construction methodologies and BMPs, will
further minimize any potential impact to water quality.

Another potential effect from sediment suspension and deposition could include a reduction in
water quality from the unintentional release of contamination within sediments. However, as
detailed above in the Water Resources Affected Environment, there are no EPA-designated
ocean disposal sites overlapping, orimmediately adjacent to, the SRWF and no other known
sources of contamination are expected to be found within the SRWF. The nearest disposal sites
are located within Fire Island Inlet, Long Island Sound, and Rhode Island Sound (EPA n.d.[a]),
located approximately 113.9 mi (992.0 nm, 183.3 km) from the SRWF. Also, as previously noted,
water sampling in Rhode Island Sound and the Mid-Atlantic Bight showed relatively low
contamination levels within offshore waters, and it can be inferred that the sediments within the
SRWF are likely to have minimal contamination as well. Therefore, resuspended, contaminated
sediments, as a result of construction, are not expected to affect water quality within the SRWF.

Discharges and Releases

Project-related marine vessels operating during construction will be required to comply with
regulatory requirements for management of onboard fluids and fuels, including prevention and
conftrol of discharges. Trained, licensed vessel operators will adhere to navigational rules and
regulations, and vessels will be equipped with spill containment and cleanup materials.
Additionally, Sunrise Wind will comply with applicable international (IMO MARPOL), federal (USCG),
and state (NY) regulations and standards for reporting treatment and disposal of solid and liquid
wastes generated during all phases of the Project. As described in Appendix E1, some liquid
wastes will be permitted as discharge into marine waters (i.e., domestic water, deck drainage,
freated sump drainage, uncontaminated ballast water, and uncontaminated bilge water);
these are not expected to pose an adverse impact to marine resources as they will quickly
disperse, dilute, and biodegrade (BOEM 2013).
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All vessels will similarly comply with USCG standards regarding ballast and bilge water
management. Liquid wastes from vessels (including sewage, chemicals, solvents, and oils and
greases from equipment) will be properly stored, and disposal will occur at a licensed receiving
facility. As required by 30 CFR 585.626, chemicals to be utilized during the Project are provided in
Appendix ET, and in Table 3.3.1-2 and Table 3.3.6-2. Any unanticipated discharges or releases
are expected to result in minimal, tfemporary impacts; activities are heavily regulated and
unpermitted discharges are considered accidental events that are unlikely to occur. In the
unlikely event that a reportable spill were to occur, the National Response Center would be
notified, followed by the EPA, BOEM, and USCG, as outlined in Appendix E1.

Trash and Debris

Any active vessel operating within a marine environment has the potential to create trash and
debris. However, the discharge or disposal of solid debris into offshore waters from OCS structures
and vessels is prohibited by BOEM (30 CFR 250.300) and the USCG (MARPOL, Annex V, Pub. L.
100-220 [101 Stat. 1458]). In accordance with applicable federal, state, and local laws,

Sunrise Wind will implement comprehensive measures prior to and during Project construction
activities to avoid, minimize, and mitigate impacts related to trash and dekbris disposal. All frash
and debiris will be properly stored on vessels for later disposal of on land at an appropriate
facility per 30 CFR 585.626(b)(?). Trash and debris will be contained on vessels and offloaded at
port or construction staging areas. Food waste that has been ground and can pass through a 1-
in (25-mm) mesh screen may be disposed of according to 33 CFR 151.51-77. All other trash and
debiris returned to shore will be disposed of or recycled at licensed waste management and/or
recycling facilities. Disposal of any other form of solid waste or debris in the water will be
prohibited, and good housekeeping practices will be implemented to minimize trash and debris
in vessel work areas. These practices will include orderly storage of tools, equipment, and
materials, as well as proper waste collection, storage, and disposal to keep work areas clean
and minimize potential environmental impacts. With proper waste management procedures,
the potential for trash or debris to be inadvertently left overboard or infroduced into the marine
environment is not anticipated.

Operations and Maintenance

Sediment Suspension and Deposition

As described in Section 3.5, seabed surveys would occur one year after commissioning, 2 to

3 years after commissioning, and 5 to 8 years after commissioning, with the frequency thereafter
depending on the findings of the initial surveys, to assess bathymetry and to verify cable burial
depth and cable protection measures. Offshore sediment suspension and deposition will result
from maintenance activities associated with any maintenance or repair of the WTGs, IAC,

and OCS-DC and would also include any required scour protection replenisnment. The seafloor
will also be disturbed during vessel anchoring while conducting these maintenance activities.
The Project willimplement environmental protection measures such as construction
methodologies and BMPs (as outlined at the end of this section). If non-routine maintenance or
emergency repairs are required, these activities would result in only local suspension of
sediments and a temporary increase in turbidity at the location of repair.
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Discharges and Releases

Impacts from accidental discharges and releases during O&M are expected to be similar to, but
of lesser likelihood than during construction, as there will be fewer Project-related marine vessels
during this phase, and regulatory requirements and preventative measures will still apply.
Unpermitted discharges or releases are considered accidental events, and in their unlikely
occurrence, these are expected fo result in minimal, temporary impacts. Permitted discharges
are not expected to pose an adverse impact to marine resources as they will quickly disperse,
dilute, and biodegrade (BOEM 2013).

The original coating system on the WTGs is designed to last the lifetime of the structures;
therefore, no painting activities are anticipated over the life of the WTGs, other than to repair
minor surface damage.

Seawater cooling will be needed for the OCS-DC (Section 3.3.6.1). During operation, the OCS-
DC will require continuous cooling water withdrawals and subsequent discharge of heated
effluent back to the receiving waters. The maximum DIF and discharge volume is 8.1 million
gallons per day with actual intake flow (AlF) and discharge volumes that are dependent on
ambient source water temperature and facility output. Hydrodynamic modeling was completed
to estimate the zone of hydraulic influence associated with cooling water withdrawals and the
extent of the thermal plume during discharge activities. Results indicates that there will be some
highly localized increases in water temperature in the immediate vicinity of the discharge
location of the OCS-DC. The maximum size of the OCS-DC thermal plume (defined as a 2°F
(1°C) water temperature differential from ambient) will be contained to a distance of 87 ft

(27 m) from the discharge location with no migration to the surface waters or benthos in a
worst-case scenario (i.e., slack tide during spring months when mean ambient tfemperature is
expected to be the lowest). The final design, configuration, and operation of the CWIS for the
OCS-DC will be permitted as part of an individual NPDES permit and additional details have
been included in the permit application submitted to the EPA. The results of the hydrodynamic
modeling are provided in Appendix BB — Infake Zone of Influence and Thermal Discharge
Modeling Report. Impacts to water quality from OCS-DC cooling water withdrawal and
discharge will be minimized per hydrodynamic modeling results as presented in Appendix BB.

Anficipated levels of solid and liquid wastes generated by vessel activities during one year of
operation, and the disposal and tfreatment methods, are detailed in Table 3.5.6-1. As a resulf,
O&M activities are expected to result in only temporary and limited impacts to water quality.

Trash and Debris

Impacts from marine disposal of trash and debris during O&M are expected to be similar to, but

of lesser likelihood than during construction, as there will be fewer Project-related marine vessels

during this phase, and regulatory requirements and preventative measures will still apply.

The unanticipated marine disposal of frash and debris is considered an unpermitted, accidental

event, and containment and good housekeeping practices will be implemented to minimize the
potential.
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Sunrise Wind Export Cable-OCS

Construction and O&M of the SRWEC-OCS are expected to result in direct but temporary
impacts fo water quality from sediment suspension and deposition, discharges and releases,
and trash and debris. These impacts are expected to be localized within the area of disturbance
and are further discussed below.

Construction

Construction and O&M of the SRWEC-OCS are expected to result in direct but temporary
impacts fo water quality from sediment suspension and deposition, discharges and releases,
and trash and debris. These impacts will be minimized to the extent practicable through
implementation of the Project BMPs, and are likely to be localized, with water quality returning fo
pre-existing conditions after in-water activities cease.

Sediment Suspension and Deposition

Sediment suspension and deposition during installation of the SRWEC-OCS will include the
following activities: seafloor preparation, cable installation, installation of cable protection, and
anchoring vessels. Impacts from seafloor preparation for the installation of the SRWEC-OCS wvill
be similar to impacts previously described for construction of the SRWF. However, within the
SRWEC-0OCS, Sunrise Wind has assumed that a maximum of 10 percent (compared to the
estimated 5 percent of the IAC in the SRWF) of the SRWEC-OCS will require sand wave leveling
prior to cable installation. The actual number will be refined following the results of additional
sediment mobility studies. Where required, Sunrise Wind has assumed the route would be
cleared of sand wave up to 98 ft (30 m) centered on the final centerline of a distinct export
cable. Sand wave levelling will result in increased turbidity due to sediment suspension and
deposition.

To install the cable, sediments along the cable route will also be disturbed. Installation
techniques may include mechanical plowing, jet plowing, dredging, mechanical cutting,
and/or backfill plowing, all of which will directly disturb seafloor sediments. Controlled flow
excavation or suction hopper dredging may also be used in scenarios where installation to the
target burial depth is not achievable using primary installation methodologies. The installation
methods and SRWEC-OCS maximum disturbance areas are detailed in Section 3.3.3.

As detailed in Appendix H, sediment transport modeling was completed for the installation of
the SRWEC in both offshore and nearshore waters. Prior to modeling, sediments within the
SRWEC-OCS were determined fo consist of predominantly sand (an average of 83.1 percent of
all samples collected) with some fine/silt sediments (an average of 13.2 percent of all samples
collected), and minimal gravel (3.7 percent). Installation of the SRWEC-OCS considered the
release of 332,690 cy (254,360 m3) of sediment to the water column over the approximate 94-mi
(81.6-nm, 151.3-km) length of the SRWEC route for a duration of 18.7 days. Results indicated
maximum suspended sediment concentrations in excess of 100 mg/L occurring within 2,969 ft
(905 m). TSS concentrations were then predicted to return to ambient levels (<10 mg/L) within

0.4 hours from completing the installation. The maximum predicted deposition thickness was
11.41in (789 mm). Sedimentation at or above 0.4 in (10 mm) extended a maximum distance of
791 ft (241 m) from the cable route and covered an area of 336.8 ha (832.3 ac) of the seafloor.
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Addifionally, the TSS plume was predicted to be primarily contained within the lower portion of
the water column, approximately 9.8-ft (3.0-m) above the seafloor.

The SRWEC is anticipated to be installed primarily by a DP vessel; however, if vessels need to
anchor during cable installation, anchoring would occur within the surveyed corridor.
Sediment suspension/deposition impacts from anchoring vessels are expected to be minimal,
resulting in only temporary, localized turbidity increases. The limited duration of activities expected
will result in minimal impacts to water quality. Water quality is expected to revert to pre-existing
conditions once construction activities cease, within 0.4 hours per the results of sediment
transport modeling provided in Appendix H.

Discharges and Releases

The potential for adverse impacts from routine and non-routine discharges and releases
associated with construction of the Project will be similar to those identified for the SRWF.

With the implementation of the environmental protection measures such as requiring
compliance with regulatory requirements and development of Appendix E1, if an inadvertent
release does occur, it is expected to result in temporary impacts to water quality and the
appropriate agencies would be nofified.

Trash and Debris

The potential for adverse impacts from frash and delbris associated with routine and non-routine
constfruction activities for the Project would be similar to those identified for the SRWF. As described
for the SRWF, with proper waste management procedures, the potential for trash or debris to be
inadvertently left overboard or infroduced into the marine environment is unlikely.

Operations and Maintenance

Sediment Suspension and Deposition

O&M of the SRWEC-OCS is expected to have similar impacts to those previously described for
the IAC in the SRWF. O&M activities associated with seabed disturbance (including vessel
anchoring) would be non-routine events generally associated with maintenance activities such as
cable repair and/or scour protection replenishment. Activities would result in local suspension of
sediments and thus temporary increases in turbidity. With implementation of the environmental
protection measures such as construction methodologies and BMPs, impacts to water quality
are expected to be minimal.

Discharges and Releases

Impacts fo water quality from marine discharges and releases during O&M are expected to be
similar to, but of lesser likelihood than during construction, as there will be fewer Project-related
marine vessels during this phase, and regulatory requirements and preventative measures will still

apply.
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Trash and Debris

As with discharges and releases impacts, impacts fo water quality from disposal of tfrash and
debris during O&M are expected to be similar to, but of lesser likelihood than during construction,
as there will be fewer Project-related marine vessels during this phase. Regulatory requirements
and preventative measures previously stated will still apply to further minimize any potential
impacts.

Sunrise Wind Export Cable-NYS$

Construction

IPFs resulting in potential impacts to water quality from the construction of the SRWEC-NYS will be
the same as those previously described above for the SRWEC-OCS. However, in addition to those
impacts already described, construction of the SRWEC in NYS waters will require the installation
of cable ducts via HDD methodology to land the SRWEC at the Landfall location. The following
describes impacts to water quality resulting from HDD construction activities for the IPFs detailed
in Figure 4.3.3-6.

Sediment Suspension and Deposition

As previously described, sediments within the SRWEC-OCS were determined to consist of
predominantly sand (an average of 83.1 percent of all samples collected) with some fine/silt
sediments (an average of 13.2 percent of all samples collected), and minimal gravel (3.7 percent),
per Project-specific sediment fransport modeling. Modeling of the SRWEC-NYS installatfion
considered the release of 18,940 cy (14,481 m3) of sediment to the water column for a duration
of 19.8 hours using the expected production rate. Results indicate maximum suspended
sediment concenfrations in excess of 100 mg/L do not occur. TSS concentrations were predicted
to return to ambient levels (<10 mg/L) within 0.34 hours from completing the installation.

The maximum predicted deposition thickness was 7.5in (191 mm). Sedimentation at or above
0.4in (10 mm) extended a maximum of 253 ft (77 m) from the cable route and covered an area
of 21.5 ha (53.1 ac) of the seafloor. Additionally, the TSS plume was predicted to be primarily
contained within the lower portion of the water column, approximately 8.2-ft (2.5-m) above the
seafloor. Boulder fields, predominantly of medium density were identified in the nearshore area of
SRWEC-NYS (Appendix G1).

HDD activities, as described in Section 3.3.3 and illustrated in Figure 3.3.3-4, will occur within
nearshore waters. In general, this will involve drilling under the seafloor and the intertidal area
using a drilling rig located onshore within the Landfall Work Area. Dirilling fluid (comprised of
bentonite, drilling additives, and water) is pumped to the drilling head to stabilize the created
hole. Drilling fluid is used to prevent a collapse of the hole and fo return cuttings to the Landfall
drill site. Excavation of an exit pit, if required, will be within the SRWEC-NYS surveyed corridor.

Sediment suspension and deposition will occur due to the HDD and installation of the HDD exit
pit, causing increased turbidity. Sediment transport modeling at the HDD exit pit considered the
release of 980 cy (750 m3) of sediment to the water column over the duration of anticipated
excavation (63 hours) using a mechanical clamshell dredge. Results indicate that maximum
suspended sediment concentrations in excess of 100 mg/L do not occur with the peak TSS
concentration reaching 30 mg/L. TSS concentrations were predicted to return to ambient levels
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(<10 mg/L) within 0.3 hours from completing the excavation. Furthermore, the maximum predicted
deposition thickness was 18.7 in (476 mm). Sedimentation at or above 0.4 in (10 mm) extended a
maximum of 79 ft (24 m) from the HDD exit pit and covered an area of 0.1 ha (0.25 ac) of the
seafloor. The TSS plume was predicted to be primarily contained within the lower portion of the
water column, approximately 7.2-ft (2.2-m) above the seafloor. Modeling was also conducted
for excavation of the HDD exit pit using an open bucket and a higher production rate with

1,717 cy (1,313 m3) of sediment released to the water column over an expected duration of 19
hours (representing a worst-case scenario). This scenario results in TSS concentrations in excess of
100 mg/L within 1,204 ft (367 m) of the construction activity. TSS concentrations were predicted
to return to ambient levels (<10 mg/L) within 0.3 hours from completing the excavation. The
maximum predicted deposition thickness for this scenario was 30.2 in (768 mm). Sedimentation
at or above 0.4 in (10 mm) extended a maximum of 128 ft (39 m) from the HDD exit pit and
covered an area of 0.1 ha (0.25 ac) of the seafloor. The TSS plume was predicted to be primarily
contained within the lower portion of the water column, approximately 13.1-ft (4.0-m) above the
seafloor.

The Project may include temporary placement of excavated HDD exit pit sediment on the
seabed for a 45-day period. Model simulations show this placed sediment is subject to
mobilization and resettlement during storm events. A 45-day model simulation was conducted
which included two mobilization events associated with storm activity, and 89 percent of the
excavated sediment remained within 125 ft (38 m) of the initial placement. The maximum
predicted deposition thickness for this scenario was 86.6 in (2.2 m). Sedimentation at or above
0.41in (10 mm) extended a maximum of 135 ft (41 m) from the HDD exit pit and covered an area
of 0.3 ha (0.8 ac) of the seafloor.

The increase in turbidity from SRWEC installation and the HDD exit pit will be temporary, with
levels returning to pre-existing condifions in less than an hour (per results of sediment transport
modeling summarized above) once construction activities cease. Impacts to water quality from
sediment suspension and deposition related to installation of the SRWEC-NYS are expected to
result in minimal impacts to water quality.

Discharges/Releases and Trash/Debris

The potential for adverse impacts from routine and non-routine discharges, releases, frash, and
debris associated with construction of the Project will be similar to those identified for the SRWF
and SRWEC-OCS. Additionally, HDD as previously described for Landfall, uses a drilling fluid that
conisists of bentonite, drilling additives, and water. A barge or jack-up vessel may also be used to
assist the drilling process, handle the pipe for pull in, and help transport the drilling fluids and mud
for freatment, disposal and/or reuse. To minimize the potential risks for an inadvertent drilling fluid
release, an Inadvertent Return Plan will be developed and implemented during construction.
Refer to Section 3.3.3.3 for additional details regarding HDD installation and the use of drilling
fluids. With the implementation of the environmental protection measures such as requiring
compliance with regulatory requirements and development of Appendix E1, if an inadvertent
release does occur, it is expected to result in temporary impacts to water quality. With proper
waste management procedures, the potential for trash or debris to be inadvertently left
overboard or infroduced into the marine environment is unlikely.
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Operations and Maintenance

IPFs resulting in potential impacts to water quality from the O&M of the SRWEC-NYS will be the
same as those previously described for the SRWEC-OCS. Impacts from sediment suspension and
deposition and discharges and releases are expected to be temporary and localized, with
minimal impacts expected due to frash and debris.

Onshore Facilities

IPFs resulting in potential impacts to water quality in the Onshore Facilities from construction and
O&M activities are described below.

Construction

Routing for the Onshore Transmission Cable includes crossing the ICW and Carmans River to
reach the OnCS-DC. Additionally, the Onshore Transmission Cable route runs parallel to, or
intersects with, NWI freshwater and fidal wetlands or NYSDEC State Regulated Freshwater
Wetlands at various points. These wetlands are described in Section 4.4.1, and are listed in

Table 4.4.1-2. Additionally, habitat evaluations of these features are provided in Appendix L.
However, the frenchless construction methods currently proposed are expected to avoid direct
impacts fo surface waters and wetlands; therefore, no wetlands or ecologically sensitive water
resources are expected to be directly impacted by the Project. Additionally, the maijority of the
work associated with installation of the Onshore Transmission Cable will be conducted within
pre-existing roadways. Onshore Project components will cross the previously mentioned
Nassau/Suffolk Long Island Sole Source Aquifer, as the aquifer underlies all of Long Island,

New York (EPA n.d.[b]).

Sediment Suspension and Deposition

As previously described, the waterbodies crossed by the Project will likely be crossed using
frenchless installation methods, which are expected to avoid direct impacts to surface waters
and wetlands. These impacts are expected to be temporary, with water quality reverting to
pre-existing conditions after construction activities cease. Implementation of applicable permits
(detailed in the Section 1.4) and environmental protection measures such as erosion control
measures and monitoring procedures during construction, along with relevant state and federal
permits for waterbody crossing activities, will further minimize impacts from disturbed sediments
within waterbodies.

Discharges and Releases

Although no impacts from discharges and releases are anficipated, spills or accidental releases
of fuels, lubricants, or hydraulic fluids could occur during use of tfrenchless installation and duct
bank installation methods, installation of the Onshore Transmission Cable or Onshore
Interconnection Cable, or during construction activities at the OnCS-DC. An SPCC Plan will be
developed and any discharges or release will be governed by NYS regulations. Additionally,
where HDD is utilized, an Inadvertent Return Plan will be prepared and implemented to minimize
the potential risks associated with release of drilling fluids. Any unanticipated discharges or
releases within the Onshore Facilities during construction are expected to result in minimal,
temporary impacts; activities are heavily regulated, and discharges and releases are
considered accidental events that are unlikely to occur.
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Trash and Debris

Good housekeeping practices will be implemented to minimize frash and debris in onshore work
areas. These practices will include orderly storage of tools, equipment, and materials, as well as
proper waste collection, storage, and disposal to keep work areas clean and minimize potential
environmental impacts. All frash and debris retfurned o shore from offshore vessels will be properly
disposed of or recycled at licensed waste management and/or recycling facilities. Disposal of
any solid waste or debris in the water will be prohibited. With proper waste management
procedures, the potential for tfrash or debris to be inadvertently infroduced onto an onshore
area is unlikely.

Operations and Maintenance

The Onshore Facilities have minor maintenance needs, which will be performed under a routine
preventative maintenance plan in accordance with manufacturer requirements and industry
guidelines. This plan will be created during the Project execution and construction period.
Routine maintenance required during the lifespan of the Onshore Facilities will primarily involve
observation and testing of equipment. Impacts are expected to be significantly less than those
described for the construction phase. Additional details regarding potential impacts to water
quality are described in the sections below.

Sediment Suspension and Deposition

In the event of a fault or failure of the onshore cable, sediment suspension and deposition
impacts would be similar to those described for the construction phase if the fault or failure
occurred at or near a wetland or waterbody crossing. However, should surface disturbances be
required within or within close proximity of wetland or waterbody locations, environmental
protection measures will be implemented, such that impacts to resource locations are expected
to be temporary and minimal.

Discharges and Releases

The OnCS-DC will require various oils, fuels, and lubricants to support its operation, and SFé6 gas
will also be used for electrical insulating purposes. As described above in the construction
section, accidental discharges, releases, and disposal could indirectly cause habitat
degradation, but risks will be avoided through implementation of the measures described in the
SPCC.

Trash and Debris

Solid waste and other debris will be generated predominantly during Project construction
activities but may also occur during O&M of the Onshore Facilities. With the implementation of
proper waste management procedures, and adherence to regulations, the potential for trash or
debris to be inadvertently infroduced onto an onshore area is unlikely.

" ‘le Powered by
Sunrise | ower=

\«’ind Eversource Section 4-105



CONSTRUCTION AND OPERATIONS PLAN

Site Characterization and Assessment of Impacts — Physical Resources

43.3.3 Proposed Environmental Protection Measures

Sunrise Wind will implement the following environmental protection measures to reduce
potential impacts on water quality. These measures are based on protocols and procedures
successfully implemented for similar projects.

e Accidental spill or release of oils or other hazardous materials will be managed offshore
through an Emergency Response Plan/QOil Spill Response Plan (ERP/OSRP) and onshore
through a Spill Prevention, Control, and Countermeasure (SPCC) Plan.

e Sunrise Wind will require all construction and O&M vessels to comply with applicable
International Convention for the Prevention of Pollution from Ships (IMO MARPOL), federal
(USCG and EPA), and state regulations and standards for the management, treatment,
discharge, and disposal of onboard solid and liquid wastes and the prevention and control
of spills and discharges.

e« Where HDD is utilized, an Inadvertent Return Plan will be prepared and implemented o
minimize the potential risks associated with release of drilling fluids.

» Onshore construction activities will be conducted in compliance with the New York State
Pollutant Discharge Elimination System (SPDES) General Permit for Stormwater Discharges
associated with construction activities, and an approved SWPPP.

e An SWPPP, including erosion and sedimentation control BMPs and revegetation measures,
will be implemented to minimize potential water quality impacts from construction and O&M
of the Onshore Facilifies.

4.3.4 Air Quality

This section describes the affected environment as it relates to air resources and potential air
emissions from the construction and operation of the Project and discusses the expected CAA
and NEPA review. The discussion of the affected environment for air quality is followed by an
evaluation of potential Project-related impacts based on the projected emissions, and a
description of the environmental protection measures that Sunrise Wind will implement to avoid,
minimize, and mifigate potential impacts to air quality. Once the Project is operational, the
electricity generated by the SRWF will reduce the need for electricity generation from traditional
fossil fuel powered plants that emit air pollutants and greenhouse gases. As a result, the avoided
emissions resulting from the Project will provide a net benefit in terms of air quality. A quantitative
analysis of total avoided air emissions is provided in Section 4.3.4.3. Based on the results of this
analysis, the Project is expected to displace significant emissions of pollutants produced by
suppliers to the electric grid and decrease the confribution of greenhouse gases (GHG) from
these sources. The avoided emissions (in fons) of carbon dioxide (COz2), methane (CHa), nitrous
oxide (N20), NOx, and sulfur dioxide (SO2) from fossil fuel generation over an annual and a
25-year period are summarized in Table 4.3.4-1 below.
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Table 4.3.4-1 Emissions Avoided by Construction of the Project (tons) for Various Pollutants

Avoided Emissions Power Generated CO2 CH4 N20 NOx SO2
(MW-hours)
Maximum Annual 3,854,400 2,592,802 85 11 1,474 1,534
Maximum over 25 years 96,360,000 64,820,041 2,112 275 36,857 38,351

The description of the affected environment and assessment of potential impacts to air quality
were developed by reviewing current federal and state air quality regulations applicable to the
Project, public data sources related to air quality including online mapping databases (e.g., EPA’s
Green Book), and consultation with air permitting staff at EPA. Specific requirements for submittal
of air quality information within this COP are provided in 30 CFR §585.659, which directs COP
submittals to follow the regulations in 40 CFR §55-Outer Continental Shelf Air Regulations.

The CAA requires the EPA to identify air pollutants that pose a risk to public health and welfare
and to set standards indicating the permissible air concentration of each pollutant. The EPA has
identified six pollutants of concern, termed “criteria pollutants”: CO, lead (Pb), nitrogen dioxide
(NO2), O3, PM, and SOa2. These six pollutants (CO, Pb, NO2, ozone, PM, and SOz2) are referred to as
“criteria pollutants” since the EPA develops criteria, or science-based guidelines, for these pollutants
when it sets standards. Ozone is not emitted directly into the air but is created by chemical
reactions in the atmosphere between NOx and VOC in the presence of sunlight.

Primary PM is emitted directly info the atmosphere by anthropogenic activities that stir up dust from
the ground or create smoke and ash through combustion (e.g., vehicle exhaust), while
secondary PM is formed in the atmosphere as a result of chemical reactions between gaseous
emissions such as SO2 and NOa. The EPA sets primary and secondary standards called National
Ambient Air Quality Standards (NAAQS) for the pollutants, which are summarized in Table 4.3.4-2.
Primary standards provide public health protection, including protecting the health of "sensitive"
populations such as asthmatics, children, and the elderly. Secondary standards provide public
welfare protection, including protection against decreased visibility and damage to animals,
crops, vegetation, and buildings.

Table 4.3.4-2 National Ambient Air Quality Standards for Criteria Pollutants

Criteria Primary/Secondary Averaging Standard
Pollutant Time Concentration Form
CO Primary 8 hours 9 ppm Not to be exceeded more than
once per year
1 hour 35 ppm
Pb Primary 1 hour 100 ppb 98t percentile of 1-hour daily
maximum concentrations,
averaged over 3 years
Primary and Secondary 1 year 53 ppb Annual mean
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Criteria Primary/Secondary Averaging Standard

Pollutant Time Concentiration Form

NO2 Primary 1 hour 100 ppb 98th percentile of 1-hour daily
maximum concentrations,
averaged over 3 years

Primary and Secondary 1 year 53 ppb Annual mean

O3 Primary and Secondary 8 hours 0.070 ppm Annual fourth highest daily
maximum 8-hour concentration,
averaged over 3 years

PMa2s Primary 1 year 12 pg/ms3 Annual mean, averaged over
3 years
Secondary 1 year 15 pg/ms
Primary and Secondary 24 hours 35 ug/ms 98t percentile, averaged over
3 years
PMio Primary and Secondary 24 hours 150 ug/m3 Not fo be exceeded more than
once per year on average over
3 years
SO2 Primary 1 hour 75 ppb 99t percentile of 1-hour daily

maximum concentrations,
averaged over 3 years

Secondary 3 hours 0.5 ppm Not fo be exceeded more than
once per year

In an effort to achieve and maintain the federal standards, each state is required to monitor the
ambient air fo determine whether the state or area is in compliance. Therefore, baseline air
quality conditions are typically evaluated by comparing the ambient concentration of a criteria
pollutant, as measured at the nearest air monitoring station, to the NAAQS to determine whether
the ambient concentration is in exceedance of any of the criteria pollutant standards.

Based on the monitoring data, the EPA designates individual counties and multi-county
mefropolitan areas of a state as in nonattainment, attainment, or maintenance for the standard.
Nonattainment means that the county and/or area is not meeting the standard, while attainment
means that it is. Maintenance means that it has only more recently begun to meet the standard
and must continue to provide EPA with information showing that it is maintaining the standard
before the area can qualify for re-designation as attainment.

Certain areas that cannot be designated as either attainment or nonattainment based on
available information are considered to be “unclassifiable,” and such areas are typically treated
as in attainment. For each area that is designated as nonattainment, state and local air quality
management agencies must develop a State Implementation Plan (SIP) to attain the standard.
The SIP includes regulations for reducing emissions of the pollutant, quantifying the levels of
emissions from various sources, and permitting emissions sources.

The primary regulatory mechanism for attaining and maintaining the NAAQS is the requirement
that air emission sources obtain an air permit prior fo construction and operation. The permitting
process considers the nature, location, and magnitude of potential emissions from the source

and is designed to help attain and maintain the NAAQS. An emissions inventory is developed to
characterize potential emissions and to determine if Project emissions might exceed the “major
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source” thresholds. If that is determined to be likely, the Project would be subject to the

New Source Review (NSR) and Prevention of Significant Deterioration (PSD) provisions of the
CAA. Permitting of NSR/PSD sources may involve air quality modeling, baseline air quality
monitoring and demonstration of Lowest Achievable Emission Rate (LAER) for nonattainment
areas, and Best Available Control Technology (BACT) for PSD sources. Air permits issued by the
regulatory agency at the conclusion of the permitting process might contain conditions and
limits on construction and operation. In the case of offshore wind farms on the OCS, the
permitting requirements are contained in 40 CFR Part 55. In addition, in the case of federal
actions, the General Conformity Rule ensures that the federal actions do not interfere with a
state’s implementation plans to attain and maintain NAAQS. Permitting and General Conformity
requirements are discussed below in greater detail.

4.3.4.1 Affected Environment

Regulatory Setting

Quter Continental Shelf Air Permitting

Under the authority of the CAA, the EPA regulates air quality on the OCS, including emissions
from the construction and O&M of OCS sources. Section 328 (a)(4)(c) of the CAA defines an
OCS source as any equipment, activity, or facility that emits, or has the potential to emit, any
air pollutant; is regulated or authorized under the OCS Lands Act; and is located on the OCS or
in or on waters above the OCS. This definition includes vessels only when they are permanently
or temporarily attached to the seabed and erected thereon and used for the purpose of
exploring, developing, or producing resources therefrom (40 CFR § 55.2). In this case, the OCS
sources include any equipment (e.g., diesel generators) on the WTGs and OCS-DC to the extent
that they have a potential to emit, as well as any construction or O&M activities if the vessel is
aftached to the seabed and erected thereon and is used for the purpose of developing the
SRWF (WTGs, OCS-DC, and IAC) and/or the SRWEC-OCS.

For permitting purposes, emissions from vessels servicing or associated with the OCS source are
considered direct emissions from the OCS source while at the source, and while en route to or
from the source when within 25 mi (21.7 nm; 40.2 km) of the centroid of the source, and must be
included in the “potential to emit” for the OCS source (40 CFR § 50.2). Therefore, for the OCS air
permit application, the OCS emission inventory (Appendix K) includes anticipated emissions from
vessels associated with the Project while operating at OCS source(s) or within 25 mi (21.7 nm;

40.2 km) of the sources (Figure 4.3.4-1), as well as stationary sources within this areaq, including
backup generators on each of the WTGs. If the SRWEC-OCS is regulated as a separate OCS
source, separate inventories will be presented for the SRWF and the SRWEC-OCS.

The permitting authority for the OCS air permit would be dictated by the COA for an OCS
source. Sunrise Wind submitted a Notice of Intent in September 2021 and Massachusetts was
designated as the COA in November 2021.

If the potential estimated emissions from construction and operation of OCS sources at the SRWF
or SRWEC exceed the applicable major source permitting thresholds for one or more of the criteria
pollutants, or for NOx or VOCs, which contribute to the formation of ozone (one of the criteria
pollutants), it is expected that one or both of these would require a major source permit under
the Nonattainment New Source Review (NNSR) and/or PSD regulations. Decommissioning emissions,
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likely to occur 25 to 35 years in the future, would be the subject of a separate permit
application. A new source can be subject fo NNSR for one or more pollutants, and PSD for other
pollutants.

NNSR regulations apply to sources in ozone nonattainment areas and in the ozone transport
region, which have the potfential to emit more than 50 tons per year (tpy) VOCs or 100 tpy of
NOx. (VOCs and NOx are both precursors of ozone, which forms in the atmosphere as a result of
chemical reactions between VOCs and NOx in the presence of sunlight.) Such sources are
required to use control technology equivalent to LAER and to obtain emission offsets such that
there is a net air quality benefit. For moderate ozone nonattainment areas, the ratio of total
actual emissions reductions of VOC or NOx to total allowable increased emissions is effectively
1.26 to 1, when a five percent buffer is included. The regulations also require a public review and
comment period. NNSR regulations do not require an air quality analysis.

The PSD regulations apply to sources with potential emissions in excess of 250 tpy or more of any
air pollutant, and which may impact attainment or unclassifiable areas. PSD review is friggered if
potential to emit for criteria pollutants such as NO2 exceeds the major source threshold.

Such sources are required to use control fechnology equivalent to BACT, and to conduct an air
quality analysis. The purpose of the air quality analysis is fo demonstrate that the new emissions
will not cause or contribute to a violation of any applicable NAAQS or the allowable “increment”
(orincrease in air quality concentrations) in the area. Air quality dispersion modeling is typically
conducted as part of the air quality analysis; the use of the EPA’s Offshore and Coastal Dispersion
Model is required to determine the impact of offshore emissions on air quality of coastal regions,
unless the EPA approves a proposal for another modeling approach (e.g.. AERMOD, input data
from the prognostic model, etc.).

PSD regulations also require additional impact analyses to assess impacts on soils, vegetation,
and visibility. Public involvement, including public review and a comment period, is also part of
the process.

Permitting other than OCS Air Permitting

Vessel emissions would occur during fransit to and from one or more ports and while vessels are
in port during the construction phase. Following construction, Onshore Facilities may be used to
support O&M activities. At this fime, the location and extent of those activities, along with the
potential need for an air emission permit (by the facility operator or SRWF), is not known.

In addition, air permits might be required for stationary onshore emission sources (e.g., emergency
generators) at Onshore Facilities associated with the OnCS-DC, Onshore Transmission Cable,
and Onshore Interconnection Cable. These permits are expected to be minor (unlike the OCS
air permit, which is expected to be a major source permit, as discussed above). Generally, no
permits are needed for mobile sources and marine vessels fraveling through state waters.
However, emissions from these stationary onshore sources have to be accounted forin the
General Conformity analysis (see next section below).

General Conformity

In addition to the information specifically provided to support the air permits, other estimated air
emissions are included in the COP to allow for BOEM's assessments to fulfill its NEPA and CAA
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obligations. Under NEPA, BOEM will assess Project-related impacts to air quality. Under the CAA,
BOEM is obligated to make a general conformity determination based on 40 CFR §51, Subpart
W, and Part 93, Subpart B, entitled “"Determining Conformity of General Federal Actions to State
or Federal Implementation Plans.” The General Conformity Rule applies to all federal actions
except highway and fransit programs. Title |, Section 176(c)(1) of the CAA defines conformity as
the upholding of “an implementation plan’s purpose of eliminating or reducing the severity and
number of violations of the NAAQS and achieving expeditious attainment of such standards.”
Therefore, BOEM's approval of the COP, and associated air pollutant emissions, should not cause or
contribute to new violations of NAAQS; increase the frequency or severity of any existing violation
of the NAAQS; or delay timely attainment of the NAAQS or interim emission reductions.

Before determining whether the General Conformity Rule is applicable, BOEM first must estimate
direct and indirect emissions of criteria pollutants as well as VOCs and NOx from the Project,
excluding those emissions already accounted for in the OCS Permit. General Conformity

air emissions include onshore emissions (such as those from the OnCS-DC) and those within

3.45 mi (3 nm; 5.6 km) of the shore (within state jurisdiction), but outside the 25-mi radius from the
centroid. If the estimated emissions for each pollutant are less than the applicable de minimis
thresholds presented in Table 4.3.4-3 and

Table 4.3.4-4 for nonattainment and maintenance areas, respectively, the General Conformity
Rule does not apply. In addition o the criteria pollutants, the thresholds also include VOCs and
NOx, which can react in the atmosphere to form ozone.

Direct emissions are defined as “those emissions of a criteria pollutant or its precursors that are
caused or initiated by the Federal action and originate in a nonattainment or maintenance
area and occur at the same time and place as the action and are reasonably foreseeable”

(40 CFR Part 93.152). Emissions associated with the construction and O&M of the SRWEC-NYS
and Onshore Facilities would be direct emissions. For the SRWF and SRWEC, emissions associated
with Project vessel transit through state waters outside of the 25-mi OCS area during construction
and O&M would also be included in the General Conformity analysis as direct emissions.

Indirect emissions are defined (in 40 CFR Part 93.152) as “those emissions of a criteria pollutant or
its precursors:

« That are caused or initiated by the federal action and originate in the same nonattainment
or maintenance area but occur at a different time or place as the action;

o That are reasonably foreseeable;
« That the agency can practically control; and

e For which the agency has continuing program responsibility.”
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Table 4.3.4-3 de minimis Emission Thresholds for Determining Clean Air Act Conformity in

Nonattainment Areas

Criteria Pollutant

(NAAs):

Tons Per Year
(tpy)

40 CFR §93.153(b)(1) - For purposes of paragraph (b) of this section the following rates apply in nonattainment area

Ozone (volatile organic compounds or oxides of nitrogen):

Serious NAAs 50
Severe NAAs 25
Extreme NAAs 10
Other ozone NAAs outside an ozone transport region 100
Other ozone NAAs inside an ozone transport region:

vOC 50
NOx 100
CO: AllNAAs 100
SO2 or NO2: All NAAS 100
Particulate Matter smaller than 10 microns (PMo):

Moderate NAAs 100
Serious NAAs 70
Particulate matter smaller than 2.5 microns (PMz;s) (direct emissions, $O2, NOx, VOC, and ammonia):

Moderate NAAs 100
Serious NAAs 70
Pb: All NAAs 25

Table 4.3.4-4 de minimis Emission Thresholds for Determining Clean Air Act Conformity in

Maintenance Areas

Criteria Pollutant

Tons Per Year

(try)
40 CFR §93.153(b)(2) - For purposes of paragraph (b) of this section the following rates apply in maintenance areas:
Ozone (NOx), SO2, or NO2: All Maintenance Areas ‘ 100
Ozone (VOCs):
Maintenance areas inside an ozone fransport region 50
Maintenance areas outside an ozone transport region 100
CO: All maintenance areas 100
PMio: All Maintenance areas 100
PMa2s (direct emissions, SO2, NOx, VOC, and ammonia): All maintenance areas 100
Pb: All maintenance areas 25
Sunrise | Poweredby
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Emissions from the vehicular or vessel fraffic associated with workers tfraveling to the SRWF or to
Onshore Facilities and ports would be considered as direct emissions (other than those within
25 mi [21.7 nm; 40.2 km] of the Project that are covered by the OCS permit).

If the total emissions (direct and indirect) exceed the listed thresholds, the regulations require a
determination (prior fo implementation of the action) that the emissions will not interfere with or
delay attainment and/or maintenance of NAAQS under the applicable SIP. This may require
further air quality analyses and/or the purchase of offsets.

There are certain exemptions to the General Conformity requirements. General Conformity
determination is not required for a federal action (or portion thereof) that requires a permit
under the NNSR or PSD programs. Therefore, portions of the Project that are subject to NNSR or
PSD permitting (i.e., the OCS source(s), since the potential emissions from the OCS source(s) will
likely exceed the major source permitting thresholds) will be exempt from the General
Conformity requirements.

Hazardous Air Pollutants (HAPs) and Greenhouse Gases (GHGs)

In addition to the criteria pollutants discussed above, air pollutants can be categorized as
Hazardous Air Pollutants (HAPs) or GHGs. HAPs, also known as toxic air pollutants or air toxics, are
those pollutants known or suspected to cause cancer or other serious health impacts, such as
reproductive impacts or birth defects, or adverse environmental impacts (EPA 2017).

Examples of HAPs include benzene (found in gasoline), dioxin, asbestos, toluene, cadmium,
mercury, and chromium.

There are no federal ambient air quality standards for HAPs. Emissions of HAPs are regulated
through the National Emission Standards for Hazardous Air Pollutants and permit requirements.
The standards depend on the type of manufacturing activity and whether or not the regulated
facility is a “maijor source,” which is defined as a source that has actual or potential emissions of
10 tpy or more of any specific HAP or 25 tpy or more of any combination of HAPs.

GHGs are gases that trap heat in the atmosphere and include CO2, CH4, N2O, and fluorinated
gases, such as SFé. The largest source of GHG emissions from human activities in the US is from
burning fossil fuels (mostly coal and natural gas) for electricity, heat, and transportation.
Emissions of GHGs from major stationary sources are regulated under the PSD and the Title V
Operating Permit Programs; specifically, for sources subject to PSD due to emissions of non-GHG
pollutants, if the GHG emissions exceed 75,000 tpy on a Carbon Dioxide Equivalent (CO2e) basis,
BACT is required for GHG emissions. Regulations in 40 CFR §Part 98 require certain GHG emitters
to report their GHG emissions so that individual states can produce an annual GHG emissions
inventory. There are no federal ambient air quality standards or emission standards for GHGs.

The Affected Environment section below provides a regional overview of the affected
environment as it relates to air resources in the Project Area. Potential emissions from the
Construction and O&M phases of the Project for SRWF, SRWEC, and Onshore Facilities are
described in the Potential Impacts section, along with the expected CAA review (permitting and
General Conformity). The methodology and detailed results of the Project’s air emissions
inventory are included in Appendix K.
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Criteria Pollutants

According to the EPA’s Green Book, which provides the NAAQS attainment status for each state
and/or county in the country, Albany County, NY, all of Rhode Island, Bristol County,
Massachusetts, and Norfolk County, Virginia, are attainment areas for all criteria pollutants.
Suffolk County, New York, and Gloucester County, New Jersey, are nonattainment areas with
the 8-hour ozone standard and are maintenance areas for PM2s. New London County,
Connecticut, and Dukes County, Massachusetts, are in nonafttainment with the 8-hour ozone
standard. Baltimore County, Maryland, is in nonattainment with the 8-hour ozone standard and
the SOz standard (EPA 2019). Table 4.3.4-5 presents the attainment status for each of the criteria
pollutants for each of these locations.

Table 4.3.4-5 Criteria Pollutant Aftainment Status for Project Counties

State Designation Area Attainment Criteria Pollutants
Status CO lead NO; Ozone PMzs PMio  SO2
NY Albany County Nonattainment
Maintenance
Attainment v v v v v v v
Kings County Nonattainment v
Maintenance v \
Attainment v v v v
Suffolk County Nonattainment v
Maintenance v
Attainment v v v v v
CT New London County Nonattainment v

Maintenance
Attainment v v v v 4 v

MD Baltimore County Nonattainment v v

Maintenance

Attainment v v v v v
MA Dukes County Nonattainment v
Maintenance
Attainment v v v v v v
Bristol County Nonattainment

Maintenance

Attainment v v v v v v v
NJ Gloucester County Nonattainment v

Maintenance v

Attainment v v v v v

' ‘le Powered by
Sunrise Adidabey

\‘Vincl Eversource Section 4-114



CONSTRUCTION AND OPERATIONS PLAN

Site Characterization and Assessment of Impacts — Physical Resources

Designation Area Attainment Criteria Pollutants

tat
SISHEE CO Lead NO2 Ozone PMa2s PMio

RI Providence County Nonattainment

Maintenance
Attainment v v v v v v v

Washington County Nonattainment

Maintenance
Attainment v v v v v v v

VA Norfolk County Nonattainment

Maintenance
Attainment v v v v v v v

de minimis Thresholds for General Conformity Analysis

The attainment status of areas where Project activities are expected to occur determines the
applicable de minimis thresholds from Table 4.3.4-3 and

Table 4.3.4-4. Since Washington County, Providence County, Albany County, Bristol County, and
Norfolk County are attainment areas, the General Conformity Rule does not apply to the Project
emissions nearest to these areas. Since Kings County is in marginal and serious nonattainment
with the 2015 and 2008 8-hour ozone standard, respectively, a maintenance area for CO and
PM2.s, and Suffolk County is in marginal and serious nonattainment with the 2015 and 2008 8-hour
ozone standard, respectively, and a maintenance area for PMas, the emissions nearest to these
areas presented in the Potential Impacts section will be compared to the de minimis thresholds
presented in Table 4.3.4-6 below. Similarly, since New London County is in marginal and serious
nonattainment with the 2015 and 2008 8-hour ozone standard, respectively, emissions nearest to
this area presented in the Potential Impacts section will be compared to the de minimis
thresholds presented in Table 4.3.4-6. Since Gloucester County is a moderate maintenance with
PM2s and in moderate nonattainment with the 2015 and 2008 8-hour ozone standards, the
emissions nearest to New Jersey presented in the Potential Impacts section will be compared to
the de minimis thresholds presented in Table 4.3.4-6. Since Baltimore County is in marginal and
moderate nonattainment with the 2015 and 2008 8-hour ozone standard, respectively, and

out of attainment with the 2010 SOz standard, the emissions nearest to Maryland presented in
the Potential Impacts section will be compared to the de minimis thresholds presented in

Table 4.3.4-6. Because emissions that are expected to occur nearest to Dukes County are
included in the OCS Air Permit emissions, Dukes County emissions are not applicable to

General Conformity, so the de minimis thresholds in this area have been omitted from

Table 4.3.4-6.
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Table 4.3.4-6 Applicable General Conformity de minimis Thresholds based on Project Counties’
Attainment Status

State County Cco Pb NOx VOCs PM2s PMio ‘ SO2
L% tpy tpy L% % % \ tpy
NY Albany County Attainment Area — Not Applicable (N/A)
Suffolk County - - 50 50 100 100 100
Kings County 100 - 50 50 100 100 100
RI Washington County Attainment Area — Not Applicable (N/A)
Providence County Attainment Area — Not Applicable (N/A)
CT New London County - ‘ - | 50 ‘ 50 ‘ - ‘ - ‘ -
MA Bristol County Attainment Area — Not Applicable (N/A)
NJ Gloucester County - - 100 50 100 100 100
MD Baltimore City - - 100 50 - - 100
VA Norfolk County Attainment Area — Not Applicable (N/A)
HAPs and GHGs

Many criteria pollutant monitoring stations also measure some (but not all) HAPs, which are then
reported to the EPA on a yearly basis to produce the “Monitor Values Report” (MVR). Although
the MVR presents data on many different HAPs, only those that are associated with fuel oil
combustion (e.g., acetaldehyde, benzene, and formaldehyde; the “fuel oil HAPs") are discussed
below, since the primary sources of HAPs for the Project will be engines burning fuel oil. Ambient
concentrations of fuel oil HAPs were evaluated for the entire states of New York, Connecticut,
Maryland, Massachusetts, New Jersey, Rhode Island, and Virginia. The reported concentrations
are indicative of overall frends. The impact of potential emissions from vessel engines in ports
and along travel routes on HAP concentrations at monitoring stations will depend on a number
of factors such as distance, meteorological conditions such as wind speed and direction), and
the rate of deposition or degradation of the pollutant. The construction phase emissions will be
temporary, and in any case, there are no air quality standards for HAPs.

In the case of GHGs, some states have set targets for reduction of GHG emissions. Regulations in
40 CFR § Part 98 require certain GHG emitters to report their GHG emissions to the EPA annually.
The reported GHG numbers may be used by individual states to produce an annual GHG
emissions inventory. GHG data were not available for specific counties; therefore, the annual
production of GHGs for each state was evaluated.
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Regional Overview

In 2013, prior to issuing the commercial wind leases for the RI-MA and MA WEAs, BOEM prepared
an EA of the WEAs to evaluate the reasonably foreseeable environmental impacts and
socioeconomic effects of issuing renewable energy leases and subsequent site characterization
activities (BOEM 2013). Included within the EA was an assessment of the existing air quality and
the predominant emission sources in the WEA. BOEM's EA states that air emissions and the
corresponding air quality in the RI-MA and MA WEAs is predominantly driven by vessels, as they
fransit to and from the many northeast commercial ports. Southerly winds in the region have the
potential to fransport these emissions onshore. Conversely, air quality in the SRWF is also influenced
by onshore sources, as pollutants may also be carried offshore by westerly winds (BOEM 2013).
In comparison to existing emission sources regularly fraversing the region, an incremental
increase in vessel fraffic and related emissions will result from the Project construction and O&M
activities. Although there are no air monitoring stations located offshore, the regional air quality
discussed below effectively characterizes the offshore affected environment.

The scope of the affected environment for the assessment of potential Project-related emissions
and impacts fo ambient air quality encompasses offshore areas, states, and counties where
Project activities may occur. These activities will result in air emissions associated with vessel
traffic and equipment operation during construction and O&M activities asso