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1. INTRODUCTION

Empire Offshore Wind LLC (Empire) proposes to construct and operate an offshore wind farm located in the
designated Renewable Energy Lease Area OCS-A 0512 (Lease Area). Empire proposes to develop the Lease
Area in two individual projects, to be known as the Empire Wind 1 (EW 1) and Empire Wind 2 projects. These
individual projects will connect to separate offshore substations and onshore Points of Interconnection (POls)
by way of separate export cable routes and onshore substations. Empire is submitting this Alternatives
Assessment as part of the Application to the U.S. Army Corps of Engineers (USACE) for an Individual Permit
for jurisdictional activities pursuant to Section 404 of the Clean Water Act (Section 404) and Section 10 of the
Rivers and Harbors Act (Section 10) for EW 1 (referred to hereafter as the Project).

As part of the design development of the EW 1 Project (Project), Empire conducted a detailed analysis of
potential POIs to the existing grid and Project alternatives to connect the offshore Lease Area to the POL
Empire evaluated siting alternatives for the submarine export cable route from federal waters, onshore
substation location, export cable landfall, and onshore cable route to interconnect with the POI relative to
constructability, reliability, environmental resources, and stakeholderimpact criteria. Although each component
was assessed separately, the siting process was completed holistically relative to submarine and terrestrial
constraints to identify the most feasible and reasonable overall solution to deliver energy from the Lease Area
to the electric grid, with the fewest negative impacts. The evaluation is informed by several factors, including
desktop assessments, site-specific surveys, supply chain capacity, commercial availability, and engagement with
regulators and stakeholders. Additional discussion of the selection of the POI for the Projectis provided in
Attachment D (Project Narrative).

Aninitial high-level assessment of offshore constraints was conducted based on geographic information system
data to identify the most feasible potential submarine export cable routes between the Lease Area and the area
of Gowanus Bay, New York. A siting comparison of the potential submarine export cable routes was then
conducted. Section 2.1 summarizes the constraints analysis and results for the identified submarine export cable
alternatives within federal waters. Empire conducted more detailed site assessment, including geophysical and
geotechnical surveys, along the proposed route (see Attachment D [Project Narrative]).

Once the submarine export cables make landfall, they either extend directly to the onshore substation or they
transition to onshore export cables to transport power from the cable landfall to the onshore substation! (in
the case of most evaluated alternatives). Interconnection cables leave the onshore substation underground to
deliver power to the POI. The onshore cable route refers to the complete route traversed by the onshore export
and interconnection cables between the submarine cable landfall and the POL.

In addition to evaluating Project siting alternatives, Empire also considered the use of alternative technologies.
This analysis considered alternative submarine export cable current type, cable landfall installation, submarine
asset crossing methodologies, and pre-sweepingand dredging methodologies, as discussed in Section 3.4. These
alternative technologies were assessed relative to feasibility of existing technology and logistics, cost, and
environmental impact, where applicable, in light of the overall project purpose.

! 'The final configuration is still under evaluation, but Empire anticipates that the design for cablelandfall and onshore
transition will be consistent with the methods and environmental impacts desctibed herein.

'": TETRA TECH C1
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2. PROJECT DESIGN DEVELOPMENT

This section provides an overview of the design development of the Project, including portions of the Project
in federal waters. Section 3 provides the detailed Alternatives Analysis2 in accordance with the Clean Water
Act’s 404(b)(1) Guidelines, 40 Code of Federal Regulations (CFR) Part 230, for the discharge of dredge or fil
material associated with the submarine export cable alternatives, cable landfall alternatives and onshore cable
route alternatives, and alternative technologies.

2.1  Submarine Export Cable Route Alternatives — Federal Waters

Based on the location of the POI, an analysis of offshore routing constraints was the first step in submarine
export cable route assessment to identify potential submarine export cable routes between the Lease Area and
the POI, to assess feasibility, and to understand potentially significant challenges along each route. In
considering submarine export cable routes between the Lease Area and the area of Brooklyn, New York, the
most direct submarine export cable route served as the starting point in developing the export cable route. This
was also driven by technical constraints and costs, including cable costs, installation time, and limits associated
with efficient high-voltage alternating-current (HVAC) transmission. Detail on the offshore routing constraints
considered in the offshore routing constraints analysis is provided in Volume 1, Section 2 of the Construction
and Operations Plan (COP, provided in Appendix D-1of Attachment D [Project Narrative]).

Three submarine cable route alternatives were considered for the submarine export cable route in federal
waters, which are presented in Figure 1 and Figure 2.

Both regional bathymetry datasets INOAA 2015) and project-specific high-resolution geophysical (HRG)
survey data were collected to analyze general seabed conditions and specific seabed-related risks along the
potential submarine export cable routes. These data have allowed for routing to minimize traversing steeper
seabed slopes and areas of complex seabed due to scour, mobile seabed, potential hardgrounds, or
anthropogenic dredged channels. Steep slopes and abrupt changes in depth can pose a risk to cable installation
and burial, as seabed cable burial tools are susceptible to stability issues and decreased burial potential as slopes
increase. Areas of very shallow water also pose a challenge to the installation because a cable vessel suitable to
install this type of cable requires an adequate draft to safely maneuver.

Existing utilities and other assets pose several challenges and risks with respect to the submarine export cables
and may limit the methods and depth of burial available for cable installation at the crossing. This may add cost
and complexity to the installation, as well as residual risks to the installed cable from reduced burial in the area,
the installation of external protection, and/or from maintenance activities for the existing asset. As such, cable
crossings and close parallels are avoided to the extent feasible by the routing.

2 Alternatives for the development of the Lease Area and associated facilities are also considered as part of the Empire
COP filed in January 2020 and subsequent revisions in response to agency comments. The COP became publicly
available following the Bureau of Ocean Energy Management issuance of a Notice of Intent to prepare an
Environmental Impact Statement in June 2021. Additional information on the Project design development is provided
in Section 2 of the COP (Attachment D, Appendix D-1).
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Dredged and maintained channels are under the purview of the USACE. The location and depths of navigation
channels are authorized by the federal government, and the USACE periodically performs condition surveys
to identify when maintenance dredging may be needed to keep the channels available at the authorized depth.
Should a cable route cross a maintained channel, the cable must be buried deep enough below the authorized
depth to ensure that the channel can be safely maintained and to ensure that there is no risk to the cable;
therefore, installation within dredged and maintained channels is minimized to the extent practicable.

Traffic separation schemes (TSS) are commonly used to identify and constrain inbound and outbound traffic
lanes, typically with a separation zone between these lanes to minimize the likelihood of vessel collisions. T'wo
of the evaluated submarine export cable routes must cross the TSS located to the north of the Lease Area.

Charted danger zones, restricted areas, and warning areas exist for a variety of reasons and serve to advise
mariners and other users of the risks of navigating an area or conducting some type of bottom contacting
activity, such as fishing or cable laying. For these reasons, traversing charted danger zones is avoided to the
extent practicable. Similarly, charted disposal areas warn mariners and other users of the risks associated with
traversing an area of disturbed seabed. While some areas may contain relatively harmless material, such as
dredged spoils from maintained channels, others may contain acid wastes (an industrial byproduct), municipal
waste (a sewage treatment product), or munitions.

Shipwrecks and other obstructions are cataloged in the National Oceanic and Atmospheric Administration
(NOAA) Nautical Charts and within the NOAA Automated Wreck and Obstruction Information System
database. These features may represent physical hazards to installation and may be historically or culturally
significant. These features are avoided to the extent practicable by the submarine export cable routing. Where
such features must be closely approached, the HRG survey provides insight into the location and nature of the
feature through acoustic and magnetic datasets. Known and suspected shipwrecks and obstructions were
avoided to the extent practicable during pre-survey routing and the routing was further refined following the
acquisition of HRG survey data. Identified features and recommended buffer distances is in the process of
being defined through review of the HRG survey and diver data by a qualified marine archaeologist.

All route alternatives also cross a seasonal management area for Right Whales, where vessel speed restrictions
are in place. Project-related vessels will comply with NOAA National Marine Fisheries Service speed
restrictions in this area.

2.1.1 EW1Route A

The EW 1 Route A Alternative represents approximately the shortest and most direct route from the offshore
Lease Area to export cable landfall alternatives near the POI (36 nautical miles [nm, 42 miles {mi}, 67
kilometers {km}]). Minimizing route length was a primary driver in route selection, as it directly impacts project
costs, electrical transmission, and environmental and stakeholder impacts of cable installation. EW 1 Route A,
the first alternative considered, traversed northwest from the westernmost portion the Lease Area. This route
then crossed a bathymetric high exhibiting increased seabed complexity and higher backscatter in regional
seabed studies. Known as Cholera Bank, this feature has an increased potential as valuable seabed habitat and
is targeted by fishing efforts. EW 1 Route A avoids interactions with the TSS lanes (Figure 2) but crosses a
dump site with a usage status of “discontinued” and previously used for “municipal sewage sludge.” EW 1
Route A enters the Precautionary Area associated with the entrance to Ambrose Channel. Prior to reaching the
Precautionary Area, the route enters a charted danger area. EW 1 Route A then follows the same alignment as
Route B to landfall.

'": TETRA TECH C-5
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2.1.2 EW 1 Route B (Proposed Project Alternative)

EW 1 Route B Alternative (40 nm [46 mi, 74 km]) from the Lease Area to the export cable landfall is a route
designed to mitigate the impacts to Cholera Bank. EW 1 Route B departs the Lease Area along its northem
boundary and continues north-northwest across the outbound lane of the Ambrose to Nantucket TSS
(Figure 2) and then enters the separation zone between the traffic lanes before turning to the west. The route
continues through the traffic separation zone towards New York Harbor reaching the Precautionary Areaat
the end of the traffic lanes. Prior to reaching the Precautionary Area, the route enters a charted danger area.
Risks of encountering UXO in this area have been and will continue to be studied to evaluate what mitigation
measures may be necessary. This routing avoids the shallower and more complex seabed areas associated with
Cholera Bank while minimizing impacts to the TSS lanes.

To minimize the traverse of the charted danger area, the route turns to the northwest and crosses the planned
path of the Wall, New Jersey to Long Island (Wall-LI) telecommunications cable system (personal
communications). The route passes approximately 2.0 nm (2.3 mi, 3.8 km) north of the Ambrose Channel
Pilots Buoy, where it resumes a westerly direction after exiting the danger area.

North of the Red “4” Ambrose Channel buoy, the route turns to the northwest to stay north of the Ambrose
Channel, a dredged and maintained shipping channel under the authority of the USACE. Ambrose Channel is
authorized to a depth of 53 feet (ft, 16.2 meters [m]), with a width of 2,000 ft (610 m).3 The route maintains an
approximately 1,250 to 1,300-ft (380 to 400-m) offset from the designated channel boundary and is over 980 ft
(300 m) outside of the boundaries of the areas dredged to maintain the channel.

Empire is proposing EW 1 Route B due to its minimization or avoidance of interaction with key constraints
including Cholera Bank, TSS lanes, and a charted danger area.

2.1.3 EW1Route C

EW 1 Route C Alternative (41.8 nm [77.4 km]) from the Lease Area to the export cable landfall was designed
to minimize potential risks from UXO by avoiding the charted danger area (Figure 2). EW 1 Route C follows
Route B out of the Lease Area and then continues across both the inbound and outbound traffic lanes of the
TSS before turning west to stay north of the danger area. This route increases the distance within the inbound
TSS traffic lane and also traverses a large but not formally defined de facto anchorage just north of the danger
area. As anchoring here is less regulated and more dispersed, protection via deeper cable burial would need to
occur over a larger area, increasing costs and impacts. As such, EW 1 Route B has been evaluated as the best
approach. West of this area, EW 1 Route C follows the same alignment as EW 1 Route B.

3. ALTERNATIVES ANALYSIS

Except in certain cases, 40 CFR Part 230 prohibits discharge of dredge or fill material where a practicable
alternative exists to the proposed discharge that would have less adverse impact on the aquatic ecosystem, so
long as the alternative does not have other significant adverse environmental consequences. An alternative is
considered practicable if it is available and could be implemented considering cost, existing technology and
logistics in light of the overall project purpose. The overall project purpose is the construction and operation
of a commercial scale offshore wind energy project for renewable energy generation and distribution to New
York State’s energy grid in support of New York’s renewable energy mandates. This alternatives assessment is

3 Additional correspondence with the USACE dated August 20, 2020 indicates that that the USACE has received
approvals to evaluate and report on the feasibility of improving Ambrose Channel from 53 ft (16 m) to 58 ft+ (18 m)
mean lower low water (MLLW).
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provided in accordance with the 404(b)(1) Guidelines for the Specification of Disposal Sites for Dredged or
Fill Material.

Under the 404(b)(1) Guidelines, if a proposed activity is to be located in a special aquatic site but is not water
dependent, practicable alternatives not involving special aquatic sites are presumed to be available unless the
applicant demonstrates otherwise. Offshore wind farms are generally considered not to require access or
proximity to or siting within a special aquatic site to fulfill their basic project purpose (wind energy generation),
and therefore are not water dependent. Special aquatic sites include sanctuaries and refuges, wetlands, mud
flats, vegetated shallows, coral reefs and riffle and pool complexes. The proposed Project does not cross any
identified special aquatic sites, and Empire has not identified any special aquatic sites that would be affected by
the proposed Project. As a result, the presumption does not apply to EW 1.

3.1  Purpose and Need

The purpose and need for the Project is to develop a commercial-scale offshore wind energy facility in Lease
Area OCS-A 0512 with wind turbine generators, an offshore substation, and electric transmission cables making
landfall in Brooklyn, New York to support the achievement of New York’s renewable energy mandates.

In August 2016, the Commission adopted the Clean Energy Standard.* Under this standard, 50 percent of New
York State’s electricity must come from renewable sources of energy by 2030. In 2017, New York set a goal of
having 2.4 gigawatts of energy generated by offshore wind by 2030, which the Commission adopted as a
supplementary goal for its Clean Energy Standard by order dated July 12,2018.5> On November 8, 2018, the
New York State Energy Research and Development Authority NYSERDA) issued its first competitive
solicitation for 800 megawatts (MW) or more of new offshore wind projects. On July 18, 2019, Empire and the
816-MW EW 1 Project was announced as a winner of that first state solicitation. On the same day, the Climate
Leadership and Community Protection Act (CLCPA) was signed into law. The CLCPA requires that the State
obtain 70 percent of its electricity from renewable sources by 2030 and 100 percent by 2040, and that New
York has 9,000 MW of offshore wind capacity by 2035. Equinor Wind US LLC and NYSERDA entered into
the Offshore Wind Renewable Energy Certificate Purchase and Sale Agreement (PSA) on October 23, 2019.
Equinor Wind US LLC subsequently entered a 50-50 partnership with bp plc in 2021 and assigned Lease OCS-
A 0512 to Empire Offshore Wind LLC. The PSA requires Empire to design, obtain permitting/approvals for,
build and operate the Project and to sell the Offshore Renewable Energy Certificates generated to NYSERDA.

The Projectis needed to meet the Empire’s obligation to NYSERDA to generate approximately 816 MW of
clean, renewable electricity from an offshore wind farm located in the Lease Area for delivery into the New
York State power grid via ConEdison’s existing Gowanus 345-kilovolt (kV) Substation. The Project is an
essential elementin addressing the need identified by the State for renewable energy and will help the State
achieve its CLCPA mandate and other renewable energy goals.

3.2 No Action Alternative

Under the No Action Alternative, the Project would not be built, the PSA contract between Empire and
NYSERDA would not be fulfilled, and the Project’s purpose to generate and deliver to New York renewable
energy from the offshore wind farm in the Lease Area in furtherance of New York’s renewable energy mandates
and goals would not be met. The No Action Alternative does not meet the criteria to generate renewable energy

* Case 15-E-0302, Large-Scale Renewable Program and Clean Energy Standard, Order Adopting a Clean Energy Standard (Issued and Effective
August 1, 20106).

5 Case 18-E-0071, In the Matter of Offshore Wind Enegy, Order Establishing Offshore Wind Standard and Framework For Phase 1
Procurement (Issued and Effective July 12, 2018).
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through a commercial-scale offshore wind energy facility within the area defined by Lease OCS-A 0512 to meet
the PSA to provide approximately 800 MW of energy to the New York State energy grid.

e No Action Alternative would result in no construction and operation of a commercial scale wind energy
The No Action Alternati Id result tructi d tion of 1 scal d oy
project, and therefore does not meet the Project’s overall purpose. Because it does not meet the Project’s
purpose, the No Action Altemative is not a practicable alternative and is eliminated from further consideration.

3.3 Cable Landfall Alternatives

To identify the preferred cable landfall site, Empire conducted coastal and waterfront engineering analyses of
the risks and benefits of potential cable landfall locations at multiple sites in New York. Depending on the
distance to the onshore substation, the submarine export cables may transition to onshore export cables
between the cable landfall and the onshore substation, or in the case of the EW 1 Cable Landfall Alternative at
the South Brooklyn Marine Terminal (SBMT), the submarine export cables may be pulled directly into the
onshore substation (hereafter, EW 1 onshore export cables). Interconnection cables leave the onshore
substation to deliver power to the POI. The onshore cable route refers to the complete route traversed by the
onshore export and interconnection cables between the submarine cable landfall and the POI. The locations
of potential cable landfalls were also informed based on the submarine export cable routing analysis (Section
3.3.3), and the onshore substation site selection (see Section 2.1.3.2 of the COP in Appendix D-1 of
Attachment D).

Based on the location of the POI, the study area for a potential submarine export cable landfall includes the
Brooklyn shoreline between Coney Island to the south, and the Sunset Park and Red Hook neighborhoods to
the north. For much of this highly developed area, which borders the upper part of the Lower Bay of New
York Harbor, Gravesend Bay, and Upper Bay, the shoreline typically consists of bulkheads, steel sheet piles,
seawalls, wood piles, riprap, concrete and other debris, or a combination thereof. In some areas, relic structures
and marine debris remain from former shoreline developments. Cable and other asset crossings are present
across the navigation channels. Potential shoreline locations of adequate size for the submarine export cables
to make landfall are limited, due to the highly developed nature of the area.

Cable landfalls to the north of SBMT and ConEdison’s Gowanus 345-kV Substation were eliminated. Potential
landfall sites further north would lengthen the overall transmission system from the offshore substation to the
POI (thereby increasing cost, time and potential environmental impacts) and would need to represent
substantial benefit to offset these undesirable attributes. Furthermore, routes making landfall north of the
Gowanus 345-kV Substation add significant complexity due to challenges of constructing within or across the
Gowanus Canal, currently a U.S. Environmental Protection Agency Superfund site. Therefore, the concept of
landfall north of the Gowanus 345-kV Substation was not explored further. The concept of a direct landfall to
the Gowanus 345-kV Substation was also eliminated, due to the potential complexities associated with an
existing cable landfall (Bayonne Transmission) at thatlocation. It was also recognized that the need to construct
an onshore substation on a separate parcel would negate potential benefits of direct landfall to the Gowanus
345-kV Substation, because a land route would still be required to connect to the proposed onshore substation
site.

In response to feedback from USACE and other stakeholders, Empire evaluated cable landfall alternatives as
far south as Coney Island and within Gravesend Bay and associated onshore routes to the POI. The remaining
conceptual landfall alternatives selected for detailed evaluation were located along the Brooklyn waterfront to
the north of the Verrazzano-Narrows Bridge.
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From each cable landfall altemative, the goal of the onshore cable routing was to develop a constructible route
that is largely sited within public rights-of-way (ROWs) and minimizes impacts to the environment and the
public. Siting the onshore cable routes to use public ROWs, where possible, is advantageous because the area
is congested and highly developed, and is generally made up of small, privately owned lots with insufficient
space for constructing the Project. Public ROWs limit the number of stakeholders directly impacted and the
number of new landowner easements that must be acquired for the onshore cable route. However, minimizing
in-street work reduces impacts on traffic, enhances safety during construction, and typically shortens the
duration of installation. Roadways also typically contain gas, sewer, water, telecommunications, and electric
utilities, which add routing and workspace constraints, construction logistics and complexity.

During conceptual routing, the route alternatives that had some construction flexibility for siting refinement
were preferred. For example, roadway corridors with available shoulders or space on both sides of the roadway
were preferred. Wide corridors are needed to allow for adequate construction workspace and access for
installation of the Project and to minimize the potential need for road closures. By routing the Project along
wider ROW corridors, constraints during the route assessment and development process can more easily be
avoided with minor modification of the route alignment and/or construction workspace.

3.3.1 Cable Landfall Evaluation Criteria

The evaluation of cable landfall, submarine and onshore cable route alternatives was conducted as an iterative
process that involved multiple steps of evaluation of the offshore and onshore cables routes, constraints on
potential landfall locations, and the feasibility of landfall installation methodologies at potentially suitable
landfall sites. Each of these Project components, although described as separate evaluations, wetre considered
in concert for the selection of the overall proposed solution for the Project.

Cable landfall alternatives that were evaluated in detail are shown in Figure 3. Each landfall was evaluated
relative to the following existing technology, cost, logistical, environmental, and stakeholder considerations:

e Proximity to the preferred POI (e.g., onshore route length);

e Prior subsea cable landfall success in nearby ateas;

e Staging area size/options (e.g., preferably land without permanent structures, with a2 minimum size to
allow for adequate staging);

e Hydrodynamics and sediment dynamics (e.g., erosion);

e Artificial interferences (e.g., fish trap area, pipelines, dredging);

e Environmental, wildlife habitat, and cultural considerations (e.g., eelgrass, dunes, wetlands, buried
and/or submerged cultural resources);

e Technological and logistical constructability complexities (e.g., utility congestion); and

e Land use (consistency of existing uses, minimizing impacts to public lands).

Cable landfalls were evaluated relative to the use of horizontal directional drilling (HDD) installation
methodology, as well as open cut methodology. These methods are briefly described below and evaluated for
the proposed cable landfall in Section 3.4.5.
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3.3.1.1 HDD Installation

Horizontal directional drilling is a trenchless installation method often used to install cables in ducts under
sensitive coastal and nearshore habitats, such as dunes, beaches, waterways, and submerged aquatic vegetation.
HDD can also be used to cross under major infrastructure, including railroads and highways. Typically, HDD
operations for an export cable landfall originate from an onshore landfall location and exit a certain distance
offshore, determined by the water depth contour and total HDD length considerations. To support this
installation, both onshore and offshore work areas are required.

The onshore work areas are typically located within the cable landfall parcel, supporting a drilling rig
containment pit for drilling mud, a drill control cab, and staging of the drill stem and drilling mud
production/recycling. Once the onshore work atrea is set up, the HDD activities commence using a rig that
drills a borehole underground. The drill begins with a pilot bore that consists of advancing a steerable, rotary
drill bit along the design alignment from the drill rig entry location to the exit location. Once the pilot bore is
completed, the drilling assembly is removed and replaced with a reaming assembly. Reaming involves enlarging
the pilot bore to a larger diameter to accommodate the conduits. Depending upon the required diameter,
multiple passes with reamers of increasing diameter may be required to incrementally enlarge the pilot bore to
its final diameter.

Upon completion of the reaming pass(es), the condition of the HDD bore is assessed by completing a swab
pass through the bore. This pass consists of pushing or pulling a slightly smaller diameter barrel or ball reamer
through the fully reamed bore from start to finish. When the reaming operation is completed, the conduit (steel
or high-density polyethylene) in which the submarine cable will be installed, is pulled back onshore within the
drilled borehole from the offshore exit side.

The offshore exit location requires some seafloor preparation in order to collect any drilling fluids that localize
during HDD completion. Depending on the seabed conditions, a temporary steel casing may be installed on
the exit side from a jack-up barge to below the mudline. This jack-up barge would also house a drill rig. Seabed
preparation may also be completed with the installation of a cofferdam for each HDD and excavation to
remove material from the cofferdam. A pit would be excavated or material within the cofferdam would be
dredged prior to installation of the conductor casing. The offshore work area for HDD installation requires
approximately 10,000 square feet (930 square meters), and siting consideration is needed to avoid impact to
marine traffic.

Onshore, the entry side of the HDD installation requires an approximate workspace of 246 by 246 ft (75 by
75 m). The entry side staging area is required to locate equipment necessary for the installation, which includes
the drill rig, stacks of drill pipe, operator control cabin, tooling trailers, crane or excavator, separation plant,
mud tanks, mud pumps, water storage tanks, office trailer, and support trailers.

In addition to the entry and exit staging areas, a conduit staging area is also required for fabricating each conduit
(or pipe) string. Each conduit string is fully fabricated into a single string with a length equivalent to the
approximate length of the HDD installation (additional length may be necessaty to account for geometry). This
results in a conduit staging area requirement for a single conduit string that is typically 20 to 25 ft (6.1 to 82 m)
wide by the length of the conduit string (approximately 2,460 ft [750 m]). The conduit string is floated out to
the offshore HDD exit location, where it is installed using the drill string to pull it back through the drill hole.

HDD installations also require the overlying soils to possess sufficient strength to resist the required drilling
fluid pressures during the installation and to allow the fluids to flow through the bore path created by the
drilling equipment and back to the drill rig location. Sands, silts, and clays, when in a very soft or very loose
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state, may not provide sufficient strength to resist the required fluid pressures necessary to complete an HDD
installation. It is important to note that longer installations typically require greater depths of cover to allow for
sufficient overlying strength to resist the drilling fluid pressures.

Inadvertent returns occur when drilling fluid pressures exceed the strength of the overlying geotechnical
material, and pressure causes the drilling fluids to follow a path that flows upwards and outwards until the
pressure is relieved. Drilling fluids reaching the sediment surface may pond on the ground surface in uplands
or be released on the seabed as inadvertent returns. AllHDD installations carry some risk of an inadvertent
drilling fluid return, especially during the exit curve and exit tangent, as the drill bit is steered upwards toward
the ground surface or seabed. Inadvertent return risks can be reduced along the majority of an HDD alignment
by selecting an appropriate depth of cover that provides sufficient ovetlying strength to resist the required fluid
pressures; however, near the entry and exit points an HDD will need to cross shallow sediments.

Geotechnical conditions, HDD geometry, and bending radii dictate HDD installation depth, which may be
driven by a combination of factors, including sediment characteristics, the required HDD entry angle, avoidance
of existing shoreline infrastructure, limitations on the length of the drill, and potential impacts on maritime
traffic at the location of the HDD exit point.

3.3.1.2 Open Cut Installation

Open cut alternatives and other non-trenchless installation methods would use standard submarine cable
installation methods to facilitate installation at target burial for approach to landside. Open cut methods may
include open cut trenching/dredging or jetting to bury the cables up to the landfall conduits. Jetting involves
the use of pressurized water jets into the seabed, creatinga trench. As the trenchis created, the submarine
export cable is able to sink into the seabed. The displaced sediment then resettles, naturally backfilling the
trench.

Dredging is used to excavate, remove, and/or relocate sediment from the seabed/waterway in order to allow
for the cable to make landfall at the target installation depth. Dredging can be completed through clamshel
dredging, suction hopper dredging, and/or hydraulic dredging. During dredging activities, the material is
collected in an appropriate manner for either re-use or disposal (depending on the nature of the material) and
in accordance with applicable regulations.

A typical open cut method would involve installation of a sheet pile cofferdam to isolate the area of the shoreline
at the landfall, dewatering within the area of the cofferdam, and excavating a trench for each cable within the
dry cofferdam(s). Cable conduits would then be installed within the trench and the trench would be backfilled.
Following installation of the conduits across the shoreline, the cables would be pulled through the conduits for
final installation.

Additional non-trenchless installation methodologies are also considered at the interface of a developed
shoreline for landfall (e.g., rip rap, bulkhead or sheet pile) and include installation “through the bulkhead” or
“over the bulkhead,” which would involve trenching/dredging or jet plowing the submarine export cables to
the target burial depth along the approach to landside (see Section 3.4.5). These methods use conduits to install
the cables over or through the developed shoreline feature, rather than trenching across such features.

3.3.2 Cable Landfall Alternatives

The cable landfall analysis is described in this section. Empire considered potential landfall alternatives in Coney
Island and along Gravesend Bay, as well as four sites to the north of the Verrazzano-Narrows Bridge. Three of
these northern landfall alternatives are immediately adjacent to the onshore substation alternatives (see Section
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2.1.3.2 in the COP Appendix D-1 of Attachment D). Cable landfall and onshore cable route alternatives were
evaluated relative to the criteria listed in Section 3.3.1. The cable landfall and associated onshore cable route
alternatives are considered together, since they are interdependent (i.e., a viable onshore cable route alternative
needs a viable cable landfall alternative and vice versa).

3.3.2.1 ConeyIsland Alternative

Coney Island Cable Landfall

Empire evaluated a large public parking area on the north side of Brighton Beach as a potential Coney Island
Cable Landfall Alternative. The Brighton Beach public parking area is located immediately to the south of
Brightwater Circuit, opposite Brighton 314 Street. The parkingarea covers approximately 2 acres (ac, 0.8 hectares
[ha]), and it is bounded by the Rieglemann Boardwalk to the south and Brighton Beach Playground to the west.
Otherwise, the surrounding area consists largely of high-rise buildings with mixed residential and commercial
developments.

This parking lot represents one of relatively few large parcels without structures directly adjacent to the beach,
with a relatively unobstructed approach for cable landfall. Other open parcels along the south side of Coney
Island are generally mote obstructed and/or consist of public parkland in recreational use, with the exception
of similar large parking areas associated with Steeplechase Park and the Abe Stark Sports Center to the west,
or Manhattan Beach parking towards the eastern end of Coney Island. In general, the waters to the south of
Coney Island are shallow, and geophysical and geotechnical characteristics (i.e., non-cohesive soils) adjacent to
other potential cable landfall parcels on the south side of Coney Island are expected to be similar.

Water depths in the vicinity of a south shore Coney Island cable landfall alternative are expected to present a
significant challenge for construction of an HDD cable landfall. Nearshore waters are predominantly less than
16 ft (5 m) deep at 3,000 ft (914 m) from the shoreline, which is the approximate practicable limit of HDD
installation and subsea cable pulling for EW 1. This does not achieve the 33 ft (10 m) depth that is required for
the typical submarine export cable installation vessel. The result is that an HDD cable landfall to the southem
shore of Coney Island would resultin a long, risky, and significantly costly HDD, due to the additional cost
and complexity of using specialized vessels and techniques required for a cable landfall installation in shallower
water. The relatively shallow water depth at the HDD exit offshore would also mean potential concern for
seabed mobility, since there would be increased risk of the cable becoming unburied or requiring burial
mitigation in these shallow water areas during operations of the cable system.

Because Coney Island was formed during the last period of glaciation, its soils are expected to be underlain by
glacial tills (unconsolidated material from boulders sand pebbles to sand and clays) and outwash deposits, which
would present a significant challenge to HDD installation and result in a high likelihood of inadvertent returns
(unintended discharges of drilling fluids). Empire could not find any record of successful HDD installation or
operations in the vicinity of the south shore of Coney Island.

While an HDD cable landfall is likely to prove challenging, it is also unlikely that an open cut would be feasible
or permitted, because Coney Island’s shoreline is regulated as a Coastal Erosion Hazard Area. It is also a
potential area of significant erosion risk in New York City (NYC Emergency Management 2019), due to the
area’s exposure to wave action from the Atlantic Ocean, which would require the cable landfall to be installed
deep enough to avoid impacts from coastal processes. Empire met with the New York City Department of
Parks and Recreation INYCDPR) on November 20, 2020; NYCDPR indicated that alongstanding relationship
exists between New York City, New York State Department of Conservation and the USACE regarding the
nourishment of Coney Island’s shoreline, as it is an area that provides important shoreline protection.
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NYCDPR indicated that this obligation and function as shoreline protection, and the known erosion risk, would
need to be considered for any installation activities.

Unlike the other cable landfall alternatives considered, a cable landfall at Brighton Beach with either HDD or
open cut would cross sandy beach and intertidal habitat. Although surface impacts would be avoided by an
HDD, if feasible, noise and disturbance adjacent to the beach could impact the use of the area by wildlife such
as shorebirds, as well as public users of the beach, which is heavily used for recreation. Based on the U.S. Fish
and Wildlife Service’s Information for Planning and Consultation tool (USFWS 2021), Coney Island beaches
may serve as potential habitat for federally listed species, specifically Red Knot, Piping Plover, Roseate Temn
and Seabeach Amaranth.

Per NYCDPR, an easementacross Brighton Beach would require pursuit of New York State parkland alienation
legislation, which would also add regulatory challenges and schedule risk. Because Brighton Beach has also
received federal grant money through the Land and Water Conservation Fund (e.g., Project #36-00618 [1978]),
any easementacross such lands may trigger a separate parkland conversion review process; that process requires
additional time to complete and is governed by the National Park Service NYSOPRHP 2012). National Park
Service rules require consideration of practicablealternatives to the conversion, which is likely to be a significant
hurdle to overcome given the existence of identified practicable alternatives for the EW 1 Project (e.g., the
proposed alternative).

Coney Island Onshore Cable Route

From the cable landfall alternative on the south shore of Coney Island, the onshore export cable route
alternative maximizes use of Ocean Parkway, which is the widest north-south roadway corridor, to reduce
space-related constraints for construction and utility congestion along the narrower north-south corridors in
the vicinity. Ocean Parkway is a divided 6-lane road, edged by trees, and with additional carriage lanes on either
side. From the cable landfall at the Brighton Beach public parking area, this route alternative proceeds north
up Brighton 31d Street to Neptune Avenue, and then north along Ocean Parkway. After entering the Kensington
neighborhood, the route turns west along Ditmas Avenue, briefly north along Dahill Road and then continues
northwest along 39t Street to the south of the Green-Wood Cemetery until it reaches 274 Avenue at the
southeast corner of the SBMT. This route is approximately 7.4 mi (11.9 km) long.

The Coney Island Onshore Cable Route Alternative was the longest onshore cable route considered and was
determined to be unreasonably challenging, disruptive, and expensive in light of existing utilities, traffic
diversions, development density, and space constraints. The route would involve extensive in-street work within
densely developed areas of Brooklyn where street cortidors already have significant existing utility congestion.

On December 11, 2020, Empire met with the New York City Department of Environmental Protection
(NYCDEDP) to better understand the potential in-street constraints and the presence of existing infrastructure.
According to information provided, at minimum, the Coney Island Onshore Cable Route Alternative would
encounter a water main and sewer main on every block, with additional considerations needed for storm sewers
as well. Water mains typically are located at 4 ft (1.2 m) depth, which means special crossing methods would
need to be employed on each block. Additionally, a NYCDEP interceptor main runs east-west along the length
of Coney Island, along with the New York Metropolitan Transit Authority subway lines. Given the busy,
developed nature of the area, it would be necessary to maintain traffic flow during cable installation, which
would increase the number of trenchless crossings required along the route and the associated installation
complexity.
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This existing utility and infrastructure congestion limits the available space for routing duct banks for the cables,
and the number of infrastructure crossings along the roadway corridor adds significant cost. The construction
duration associated with the need for additional geotechnical work; cable splice and transition vaults; HDD,
jack-and-bore and other trenchless infrastructure crossings; utility relocations; and soil and water management,
decontamination, and disposal is a significant factor. Extended in-street construction and multiple trenchless
crossings will exacerbate the potential for noise impacts to local residents duting construction, as well as traffic
and transportation impacts.

In addition to these considerations, Ocean Parkway, which was selected as the widest potential north-south
corridor, affording the most potential space and flexibility to deal with the infrastructure-related challenges
along the route, is designated as New York City Scenic Landmark. Disruptions from construction noise, traffic,
and recreational use along a parkway with this status are likely to preclude the use of this route.

Coney Island Summary

The Coney Island Cable Landfall Alternative is not a practicable alternative for the Project. The cable landfall
on Coney Island would reduce the length of the submarine export cable route (and associated disturbance to
the marine environment for installation) by approximately 9.6 mi (15.4. km) relative to the proposed alternative,
and it would avoid submarine pipeline and cable asset crossings in the vicinity of the Narrows. However, the
technical and regulatory challenges associated with the cable landfall and the onshore cable routing render it
impracticable relative to cost, existing technology and logistics. The cable landfall and associated onshore cable
route have significant logistical constraints that include vehicular traffic, pedestrian foot traffic, residential and
commercial development density, noise impacts, business impacts, constructability, workspace constraints due
to existing infrastructure, a designated landmark and regulatory challenges.

3.3.2.2 Gravesend Bay Alternative

Gravesend Bay Cable Landfall

Empire considered a route that would make cable landfall to the north of Coney Island, within the southemn
portion of Gravesend Bay. Similar to Coney Island, there are a number of constraints for selecting potential
cable landfalls within Gravesend Bay. There are very few parcels of sufficient-sized, open land areas that are
not already dedicated as public parklands. For the Gravesend Bay Cable Landfall Alternative, Empire evaluated
a private car lot located to the north of the New York City Sanitation Department BK11 garage along 25%
Avenue, adjacent to Shore Parkway. The lot occupies approximately 3 ac (1.2 ha).

To the south of this location, cable landfalls are constrained by shallow waters, public open space and/or piers
and other obstructions. Another similar parking lot space, and a patk/open space area exist immediately to the
north. These are not described separately in detail because considerations for the cable landfall and associated
onshore cable route would be highly similar to those discussed for the evaluated Gravesend Bay Cable Landfall
Alternative. Due to the Shore Parkway and adjacent high-rise development, no potential sites for cable landfal
exist farther north until the area near the area of Fort Hamilton, at the northern end of Gravesend Bay.

Similar to the Coney Island Cable Landfall Alternative, water depths in the vicinity of the Gravesend Bay Cable
Landfall Alternative are expected to present a significant challenge for an HDD cable landfall construction.
Nearshore waters are mostly shallow, with depths of 13.1 ft (4 m) or less in much of the area out to 3,000 ft
(914 m), which is the approximate technical limit of HDD installation. However, bathymetry shows a deeper
channel at 26 ft (8 m) depth that runs near the Gravesend Bay shoreline from the north, presumably providing
pier access. This does not achieve the 33-ft (10-m) depth that is typically required, but it could provide enough
water depth for operation and staging of HDD cable landfall equipment.
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The cable landfall approach and shoreline show evidence of old piers and shallow riprap along the shoreline,
and a seawall to the north and west of the cable landfall would need to be avoided by an HDD cable landfall
Assessment of a potential HDD also indicated a potential high risk for inadvertent returns of drilling fluid.
Based on the fact that Coney Island and Long Island were formed during the last period of glaciation, the soils
throughout the area are likely to be underlain by glacial tills. The sediment in the area is therefore expected to
be loose, unconsolidated material from boulders and pebbles to sands and clays. These highly variable soil
conditions are not conducive to HDD operations, as stated above, because they make it difficult to maintain
the borehole, and if large grain content (i.e., gravel, cobbles, till) is present, this may limit the technical feasibility
of HDD operations and increase risks of inadvertent returns.

Because of the greater area and duration of construction within shallow waters associated with this cable landfal
alternative, itis also expected to resultin somewhat greater impact to habitats for species such as winter flounder
and horseshoe crab than other cable landfall altematives considered. Beaches in this area are considered locally
important for horseshoe crab spawning (including Calvert Vaux and Dyker Beach Parks, NYC 2021a), and
impacts to horseshoe crab spawning have been raised as a concern by environmental stakeholders for other
area projects such as the New York City Economic Development Corporation NYCEDC) ferry terminal
project at Coney Island Creek (USACE 2021). Since the cable landfall would be installed underground to a
paved parking area, however, these impacts for Empire’s Project would be limited to temporatry impacts duting
construction.

Gravesend Bay Onshore Cable Route

Empire evaluated a route from the Gravesend Bay Cable Landfall Alternative that follows 25th Avenueto Shore
Parkway, and then turns northwest, following along a relatively narrow vegetated margin on the west side of
Shore Parkway, crossing Bensonhurst Park and continuing along the narrow shoreline to Dyker Beach Park.
At that point, the route crosses Shore Parkway and continues along the northeast side of Shore Parkway
adjacent to Fort Hamilton, due to the very limited space between the Shore Parkway and the seawall along the
shoreline. Crossing under the Verrazzano-Narrows Bridge, this onshore cable route alternative continues along
the north side of Shore Parkway to Shore Road Park. From there, this route can either continue along Shore
Road Park or follow an inland along the 3 Avenue Onshore Cable Route Alternative, as described in Section
3.3.2.3 for the Verrazzano-Narrows Bridge Onshore Cable Route Alternatives. Routes from the Gravesend
Bay Cable Landfall Alternative are approximately 7.3 mi (11.7 km) long,

This Gravesend Bay Onshore Cable Route Alternative follows approximately along the shoreline of Gravesend
Bay to the Verrazzano-Narrows Bridge crossing several municipal parklands, including Bensonhurst Park,
Dyker Beach Park, Shore Road Park, and Owl’s Head Park. Empire met with the NYCDPR on November 20,
2020, to discuss considerations for onshore route alternatives crossing parklands. These crossings are likely to
require easements, which would include certain development restrictions. Based on information provided,
easements across these parks are expected to require parkland alienation legislation. Although it may be possible
for Empire to obtain the parkland alienation required, the process would add significant time, complexity and
risk to the Project; the existence of alternatives for the Project that reduce or eliminate impacts to parkland
(e.g., the proposed alternative) may be challenging to overcome within the process (NYSOPRHP 2012), and
the process may face stakeholder opposition, particularly given the length and number of parks that would need
to be crossed.

In addition to municipal parkland, the Gravesend Bay Onshore Cable Route Alternative would also need to
cross federal land associated with Fort Hamilton, which would require coordination and easement rights
obtained through the Department of the Army. Review of mapping provided by NYCDPR indicates that there
would not be sufficient space to stay on municipal land through this area. Obtaining easement rights through
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federal lands that are under the Department of Defense, if possible, is expected to be challenging and add
further risk associated with land acquisition.

Construction along portions of this route is expected to be technically challenging due to space constraints
between Shore Parkway and the seawall, access, and existing infrastructure. During a meeting with the
NYCDEP, Empire verified the density of outfall infrastructure that would need to be crossed along the
Gravesend Bay shoreline. Based on mapping from the NYCDEP (Open Sewer Atlas NYC 2019a, 2019b), it
appears more than 100 outfalls are located along the shoreline adjacent to this route.

It is also likely that one or more additional on-land HDD segments would be required to avoid existing roadway
infrastructure and potentially deep foundations/piles, such as the on/off ramps in the area of the Vetrazzano-
Narrows Bridge. The Metropolitan Transit Authority included a deck reconstruction project associated with
the Verrazzano-Narrows Bridge as part of its 2020-2024 capital program (MTA 2020). In 2020, MTA
completed improvements including an expansion of the Fort Hamilton Parkway exit to two lanes, and the
addition of a fourth eastbound lane from the Verrazzano-Narrows Bridge to the Fort Hamilton Parkway exit

(MTA 2020).

To the north of the Verrazzano-Narrows Bridge, this route is as described in Section 3.3.2.3 for the Verrazzano-
Narrows Bridge Alternatives.

Gravesend Bay Summary

The Gravesend Bay Cable Landfall Alternative would reduce the submarine export cable route length (and
associated disturbance to the marine environment) by approximately 6.1 mi (9.9 km) relative to the proposed
alternative and would avoid pipeline and cable asset crossings in the vicinity of the Narrows. However, the
Gravesend Bay Cable Landfall Alternative is not practicable, due to the logistical considerations of HDD cable
landfall constraints, including shallow water, shoreline obstructions, the risk of inadvertent returns during HDD
installation and the onshore cable routing. An open cut landfall would not be used at this location due to the
existing shoreline bulkheading and additional environmental impacts associated with trenching across the
intertidal zone (see Section 3.3.2.1). Significant logistical constraints along the onshore export cable route
include disruption of recreational use of Shore Road Park, noise impacts, business impacts, constructability,
existing infrastructure density, and workspace constraints. Additionally, the Gravesend Bay Onshore Route
Alternative has technical and regulatory challenges associated with federal and municipal lands.

3.3.2.3 Verrazzano-Narrows Alternative

Verrazzano-Narrows Bridge Cable Landfall

The parcel at the Verrazzano-Narrows Bridge Cable Landfall Alternative consists of open park space (Shore
Road Park) under the control of NYCDPR adjacent to Shore Road and the Belt Parkway, on the northwest
side of the Verrazzano-Narrows Bridge. This site represents one of the few areas of open space available along
the waterfront with adequate space for staging cable landfall installation equipment (e.g., HDD rig). Within
Shore Road Park, the Verrazzano-Narrows Cable Landfall Alternative is located in an area consisting of playing
fields and a baseball diamond, identified as Bobby Bello Field, located immediately south of the Shore Road
Field House. The Bay Ridge Promenade runs south to north along New York Harbor on the opposite side of
Shore Parkway from this location.

Given the need to cross an existing seawall, the Bay Ridge Promenade, and Shore Parkway/Belt Parkway in
order to reach the start of the onshore cable route at this location, the Verrazzano-Natrrows Cable Landfall
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Alternative would need to be installed via HDD (see Section 3.4.5 for evaluation of cable landfall installation
methodologies), since trenching across any of these features is impracticable.

Construction of the submarine export cable landfall by HDD would be complicated by the existing seawall,
which is assumed to extend 23 to 26 ft (7 to 8 m) below the mudline, built on a timber crib wall or timber piles,
with riprap extending to the shoreline. Water depths adjacent to the cable landfall site are shallow
(approximately 4 to 6 ft[1.5 to 2 m]) nearshore and extend to approximately 98+ ft (30+ m) deep in the channel
No UXO are noted, but other unidentified obstructions are present in the area on National Oceanic and
Atmospheric Administration (NOAA) charts, including a cable area south of the bridge. Strong currents may
be present in the area, but coastal processes do not appear to be a limiting constraint for a cable landfall.

Assessment of potential HDD alignments and water depths at this location determined that the drill exit on
the water side, where a cofferdam and conductor casing would likely be required, would be near medium to
high levels of vessel traffic on the north side of the Verrazzano-Narrows Bridge. Given the duration of HDD
installation (estimated at approximately two months per drill [with one drill per circuit]), this could resultin a
significant duration of impact to marine users. Impacts to marine traffic through the Narrows from the HDD
would require additional coordination with the United States Coast Guard (USCG) to determine whether
impact minimization or mitigation would be possible for this alternative.

The entry side of the HDD would be located within the playing fields in Shore Road Park. Since there is no
direct access from public roadways adjacent to the site, and there are slopes immediately to the east of the
playing fields, temporary construction access would be required within the park for vehicles and equipment.
An offsite staging area for fabrication is also expected to be required.

Use of this cable landfall is expected to raise stakeholder concems, due to potential disruptions affecting open
space users, noise from HDD activities, and traffic for local residents. Local road closures are not anticipated,
but some tree removal within the park would likely be required for staging and access. Use of the playing fields
would resultin conflict with recreational use of the area for the duration of cable landfall construction activities.
To the north and west of the Verrazzano-Narrows Bridge Cable Landfall Alternative, dense residential
development, high-rises and sensitive noise receptors are present on the west side of Shore Road. Given the
topography and absence of tree screening along portions of Shore Road to the west of the cable landfall area,
temporary noise impacts during construction would occur during HDD activities. Temporary visual impacts
during construction due to tree clearing, staging, and construction equipment are also a potential stakeholder
concern. Because this site is not already developed for industrial use, temporary impacts to vegetation, land use,
and terrestrial habitats would be greater than at other cable landfall alternatives considered.

Cable landfall and onshore routing (discussed below) for the Verrazzano-Narrows Bridge Cable Landfall
Alternative is also expected to require parkland alienation legislation. Parkland alienation in New York State
applies to dedicated municipal parklands. Although it may be possible to obtain alienation legislation, it
represents a significant additional procedural requirement that would be needed to use this cable landfall
alternative, requiring additional time and support from both the local and State legislative bodies, which
introduces additional risk. As described above, the existence of practicable alternatives for the Project that
reduce impacts to parkland (e.g., the proposed alternative) likely would be challenging to overcome within the
alienation process.

Verrazzano-Natrows Onshore Cable Route

Empire evaluated two onshore export cable routes from the Verrazzano-Narrows Cable Landfall Alternative:
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e The Shore Road Park Onshore Cable Route Alternative: from the Verrazzano-Narrows Bridge Cable
Landfall Alternative would run north and slightly west from the cable landfall through Shore Road
Park and along the Belt Parkway to Owl’s Head Park. From there, the route would require an HDD
crossing of the Belt Parkway and the 65t Street Railyard. To the north of the 65t Street Railyard, this
alternative would continue north along the west side of the Brooklyn Army Terminal and then tumn
east along 58t Street. The Shore Road Park Onshore Cable Route Alternative would then turn north
along 2nd Avenue to SBMT and eventually to the POI, similar to other route alternatives desctibed in
this section. This route is approximately 4.4 mi (7.1 km) long,.

e The 31 Avenue Onshore Cable Route Alternative: from the Verrazzano-Narrows Bridge Cable
Landfall Alternative. From the cable landfall in Shore Road Park, this route goes directly north across
Shore Road and follows 96t Street to the northeast. The route cuts over to the 3 Avenue corridor
with a jog to the south along Marine Avenue and then east on 97t Street. After continuing north along
3t Avenue, it turns west along Bay Ridge Avenue to Owl’s Head Park, then crosses the Belt Parkway
and 65t Street Railyard, following a similar alighment to the Shore Road Park Onshore Cable Route
Alternative described above. This route is approximately 4.5 mi (7.2 km) long. The 34 Avenue Onshore
Cable Route Alternative was selected for the evaluation of a north-south corridor that substantially
avoids a significant portion (but not all) of the parkland impacts along the waterfront, but instead it
requires extensive in-street work in the densely developed Bay Ridge neighborhood.

In the atea of the Shore Road Park Onshore Cable Route Alternative, Shore Road Park vaties in width from
an approximately 75-ft (23-m)-wide north-south strip, to up to 525 ft (160 m) wide in areas with fields, tennis
courts, and other recreational infrastructure. HDDs would both reduce surface disturbance to the parkland and
avoid areas of steep side slopes that are present along the route. Trenchless construction would also be needed
to cross the Belt Parkway/Shore Parkway on the north side of Owl’s Head Park, ramps and railroad tracks
associated with the 65t Street Railyard. These HDDs would be technically challenging and require additional
study for feasibility based on soils data, calculations for the cables, and railroad crossing requirements. Overall,
the number of HDDs required along this route adds logistical and construction complexity that would increase
installation cost and duration.

The Shore Road Park Onshore Cable Route Alternative would also cross the Narrows Botanical Garden, a
volunteer-run garden, along Shore Road Park on the east side of the Belt Parkway. Based on a nominal corridor
width of 50 ft (15 m), along with the additional temporary workspace at HDDs, bores, and temporary access
roads, tree clearing would be requited duting construction. While much of the cable corridor could be restored
post-construction, some tree clearing directly over the cable corridor may be permanent. Infrastructure may
also be presentalong this route; based on mapping from the NYCDEP (Open Sewer AtlasNYC 2019a,2019b),
it appears more than 30 outfalls are located along the shoreline in the vicinity of this route, although it is
unknown how many would cross the onshore cable route.

The 314 Avenue Onshore Cable Route Alternative would avoid much of the routing within Shore Road Park
and the Narrows Botanical Garden but is expected to encounter significant utility congestion within the
relatively narrow roadway corridors found throughout the densely developed Bay Ridge neighborhood of
Brooklyn. Although 3 Avenue s relatively large compared to other north-south corridors in this area, it is only
approximately 45 ft (14 m) between sidewalks and flanked largely by multi-story and high-rise apartment
buildings, with commercial development at ground level. Considerations and logistical constraints include
vehicular traffic, pedestrian foot traffic, residential and commercial development density, noise impacts,
business impacts, constructability, and workspace constraints due to existing infrastructure. Significant
stakeholder opposition may be present due to construction disruptions along this route.
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Many of the considerations for the 3+ Avenue Cable Route Altemative are similar to those described in Section
3.3.2.1 for the Coney Island Onshore Cable Route Alternative. Investigation of utilities indicated significant
utility congestion along this route, and per NYCDEDP, this route would also encounter a water main and sewer
main on every block. The need to maintain traffic flow is also expected to drive the number and complexity of
trenchless crossing installations along this route. Additionally, there is a mapped NYCDEDP interceptor main
that runs to the north and south along from the Owl’s Head Wastewater Treatment Plant that would need to
be crossed by either the Shore Park Road or 31 Avenue Onshore Cable Route Alternatives. Assessment of the
space available for the 3 Avenue Onshore Cable Route Alternative indicated that joint bays may be especially
difficult to locate in the city street for this route.

Both the 34 Avenue and Shore Park Road Onshore Route Alternatives cross Owl’s Head Park to the south of
the 65t Street Railyard. During a meeting with Empire, the NYCPDR indicated that there is significant local
concern about preserving Owl’s Head Park, and that there has been opposition to previous plans for
construction of improvements in the park. Owl’s Head Park is the site of the former estate of Brooklyn
politician Henry C. Murphy in the 19t Century INYC 2021b). It was later sold to New York City with the
stipulation that it remain parkland, and the estate buildings were eventually demolished. Owl’s Head Park
therefore has potential historic significance. The vicinity of Owl’s Head Park is also mapped as an area of
potential cultural significance and is notable compared to much of the surrounding area as being on a natural
terminal moraine (NYC 2021b) instead of urban filled soils. The NYCDPR indicated that if a crossing of Owf’s
Head Park is needed, it would be preferable to route around the outer edge of the park, adjacent to Belt Parkway,
however it may not be possible to entirely limit impacts to the park edge due to the need to cross the Belt
Parkway and the 65t Street Railyard via HDD or trenchless methods.

Verrazzano-Narrows Summary

The Verrazzano-Narrows Cable Landfall Alternative reduces the submarine export cable route length (and
associated disturbance to the marine environment) by approximately 4.3 mi (6.9. km) relative to the proposed
alternative and avoids pipeline and cable asset crossings in the vicinity of the Narrows. However, the
Verrazzano-Narrows Bridge Cable Landfall Alternative is not practicable due to logistical constraints associated
with the HDD cable landfall and potential for conflict with marine traffic, disruption of recreational use of
Shore Road Park, noise, constructability challenges, and additional potential regulatory challenges compared to
the proposed alternative. The Verrazzano-Narrows Onshore Cable Route Alternative is also impracticable due
to logistics associated with parkland alienation legislation, added cost and complexity of several HDDs, utility
congestion along 34 Avenue and the potential for public stakeholder opposition along both routes. Moreover,
the route across Owl’s Head Park, an area of cultural sensitivity in the vicinity, has the potential to result in
other adverse environmental impacts.

3.3.24 65" Street Railyard Alternative

65t Street Railyard Cable Landfall

The parcel at the 65t Street Railyard Cable Landfall Alternative consists of rail tracks and open industrial land
adjacent to the Owls Head Wastewater Treatment Plant and north of the Belt Parkway. This site is adjacent to
the 65tk Street Railyard substation site that was considered by Empire (see Volume 1, Section 2.1.3.2 in the
COP Appendix D-1of Attachment D).

The 65t Street Railyardis being developed as a significant transportation hub along the Brooklyn waterfront.
In 2014, the Port Authority of New York and New Jersey (PANYN]J) published a draft Tier I Environmental
Impact Statement (EIS) for the Cross Harbor Freight Program to study cross harbor transportation options to
alleviate truck traffic. A Record of Decision was issued in 2016, which included a rail tunnel alternative crossing
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the 65t Street Railyard as one of the preferred alternatives advanced for further study. Under all operating
scenarios for the rail tunnel, the 65t Street Railyard would process carload freight moving to and from
Brooklyn, parts of Queens, and southern Long Island (FHWA and PANYN]J 2014). Enhanced waterbome
transportation alternatives from the 65t Street Railyard were also part of this study. On May 5, 2017, the
PANYN] issued a request for proposals for a Tier IT EIS of the preferred alternatives for the Cross Harbor
Freight Program. In February, 2022, Governor Hochul announced that the Port Authority of New York and
New Jersey is resuming work on the Tier II EIS. A FASTLANE grant from the Federal Highway
Administration for 65t Street Railyard funds additional improvements beyond those contemplated in the Tier
IT study FHWA and PANYN]J 2014).

Empire’s discussions with New York City stakeholders indicated that plans for the 65t Street Railyard,
including improvements associated with the Cross Harbor Freight Program, would not be compatible with
siting Project facilities due to the likelihood of conflict with other potential uses, which could make obtaining
an easement agreement for the cable landfall difficult.

In addition, this site also presents challenges for either HDD or open cut cable landfall installation, due to
shoreline infrastructure and cable burial depth limitations. Interferences and obstruction are present at the
shoreline. Although as-builts of the seawall were not available, it is assumed to have deteriorated riprap that
likely extends below the mudline. Other unidentified obstructions are also present on NOAA charts with only
a narrow unobstructed corridor for a potential cable landfall alignment. Water depths immediately adjacent to
the cable landfall are very shallow, however, coastal processes in this location do not appear to be a limiting
constraint. Similar to other sites considered, the in-water HDD exit would be in deeper waters, which
correspond to areas of higher marine traffic offshore. Also similar to other sites, there is a potential high risk
for inadvertent returns of drilling fluid during HDD construction. The required depth of an HDD cable landfall
may exceed the maximum allowable depth of the cable installation due to thermal resistivity concerns (see
Section 3.4.5). Initial feasibility analysis indicated that an open cut solution may be possible at this location, but
additional geotechnical assessment would be required to confirm this; however, this assessment was not done
because it was determined this site would be unavailable and therefore not practicable.

65t Street Railyard Onshore Cable Route

Two onshore cable route alternatives were assessed from the 65t Street Railyard Cable Landfall Alternative.
From the 65t Street Railyard, one onshore cable route alternative would exit the site to 27d Avenue and travel
northeast to 28 Street, following it to the entrance of the substation at the Gowanus POI. Empire also
evaluated a route from the 65t Street Railyard that follows 15t Avenue to 39t Street, traveling east along 39%
Street to 2nd Avenue, and continuing to the Gowanus POl along routes previously described from there. These
routes are approximately 2.2 to 2.3 mi (3.5 to 3.7 km).

Of the two routes, the 2nd Avenue corridor was determined to be less risky than the 15t Avenue corridor,
although neither route is practicable, due to site constraints within the 65t Street Railyard cable landfall (see

above).

The 15t Avenue corridor is a two-lane street with an approximate roadway width of 40 ft (12 m) that runs north
to south to 39th Street, where it ends at the SBMT. An existing rail line, and large diameter sewer interceptor
run along this corridor to the north of the Owl’s Head Wastewater Treatment Plant. These features constrain
the available space for the onshore cable ducts along this corridor. The 15t Avenue altemative also crosses the
parcel and parking lot associated with the Brooklyn Army Terminal, an industrial manufacturing and
commercial business complex managed by NYCEDC, immediately north of the 65t Street Railyard, before
entering the southern end of 1st Avenue. The Brooklyn Military Ocean Terminal, located at what is now the
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Brooklyn Army Terminal, is a listed Formerly Used Defense Site property that staged chemicals for several
decades, housing aboveground storage tanks, cask oil storage, and machine shops.

The 20d Avenue cortidor is a two-lane city street that runs north-south between 63t and 28t Street, which also
has an approximate roadway width of 40 ft (12 m); however, some of the large infrastructure that is present
along 15t Avenue is absent. The street is mostly commercial/industrial development, while the side streets to
the east of 2nd Avenue are mostly residential. The 2nd Avenue corridor generally runs closer to areas of
commercial and residential development than the 1st Avenue corridor, which passes predominantly through
areas of industrial land use. The 204 Avenue corridor is a main route for transportation through Brooklyn and
has several bus routes and stops; this corridor also has higher daily average traffic, with annual average daily
traffic counts (8,500) that are nearly twice the volume along 15t Avenue (3,400). Utlities along this route are
known to include a sanitary sewer transmission line, a water line, a high-pressure natural gas line, and storm
drainage inlets. However, the risk caused by utility congestion along 224 Avenue was estimated to be less than
the risks associated with 15t Avenue.

65t Street Railyard Summary

The 65t Street Railyard Cable Landfall Alternative has the advantage of reducing the submarine export cable
route length (and associated disturbance to the marine environment) by approximately 1.7 mi (2.7 km) relative
to the proposed alternative. Due to planned development conflicts associated with the 65t Street Railyard, the
65th Street Railyard Cable Landfall Alternative is not practicable alternative for the Project due to its expected
unavailability. Construction along either the 1t or the 2od Avenue corridors would also be associated with
additional logistical constraints due to infrastructure density, increased impacts due to construction noise and
traffic, and disruption to adjacent residential and commercial neighborhoods compared with an in-water route.
Empire has not identified any special aquatic sites that would be avoided with this cable landfall alternative.

3.3.2.5 Narrows Generating Station Alternative

Narrows Generating Station Cable Landfall

The Narrows Generating Station Cable Landfall Alternative is located at Astoria Generating Company, LP’s
Narrows Generating Station parcel, which was also considered by Empire for locating the new onshore
substation (see Attachment D, Appendix D-1 [COP Volume 1, Section 2.1.3.2]). The existing site contains
floating platforms for the generation facility extending into the bay. The cable landfall would be located on the
pier with a deep bulkhead sheet pile wall, which would require cable burial depths of 30 to 50 ft (10 to 15 m).

The generation float and other upland surface obstructions would have to be removed for the site to be used.
Space availability is constrained by the presence of existing structures as well as the presence of existing rights-
of-way. The removal of those existing structures in turn is dependent upon the decommissioning and
remediation of the facility prior to the start of Project construction. Decommissioning of the Narrows facilities
was proposed as part of the Gowanus Repowering Project; on December 15, 2021, Astoria Generating
Company, LP, filed a notice discontinuance for the Gowanus Repowering Project with the New York State
Department of Public Service (NYSDPS Case # 18-F-0758), stating that it is no longer pursing a Certificate of
Environmental Compatibility and Public Need pursuant to Article 10 of New York Public Service Law.
Whether and when decommissioning plans may be proceeding are currently unclear.

Empire considered both HDD and open cut cable landfall alternatives for the Narrows Generating Station
Cable Landfall Alternative. Obstructions and interferences are present near the shoreline and include submarine
dolphin piles and ruins of a historical pier to the south. The main obstacle at the site is a deep bulkhead that
extends to an elevation of -39 ft (-12 m) mean lower low water (MLLW), with tie rods connected to this
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bulkhead and sheet pile anchor walls installed on the land side of the bulkhead. Detailed assessment determined
that an HDD cable landfall would not be feasible for the Narrows Generating Station Cable Landfall
Alternative, for reasons similar to those that eliminated HDD at the preferred site, including the required HDD
depth, thermal resistivity limits, the presence of loose sediments, and inadvertent retum risk (see Section 3.4.5).
Additionally, the available right-of-way width between the two existing buildings onsite is only 42 ft (13 m).
Allowing for horizontal tolerances and the necessary setback distance from the edge of the right-of-way, the
available horizontal separation distance is only approximately 7.8 ft (2.4 m), not considering existing utilities
that may further constrain this cortridor. This is significantly less than industry standard separation for an HDD
installation and may not allow sufficient separation of the two cables. Furthermore, the HDD at this location
requires drilling next to the foundations/piles of an existing large office building, which is strongly not
recommended due to the risk of foundation settlement and damage to the building. Additionally, vessel traffic
around this site is expected to be heavy, with the potential for marine traffic impacts at the HDD exit location
offshore.

Narrows Generating Station Onshore Cable Route

From the Narrows Generating Station Cable Landfall Alternative, two major route alternatives were considered:

1. The Bush Pier Terminal Park Onshore Cable Route Alternative runs northwest from Narrows
Generating Station site along 15t Avenue from the intersection with 54t Street to the intersection of
51st Street. The route heads west then north, along a right-of-way adjacent to the Bush Pier Terminal
Park, until reaching 43+ Street. Here the route runs southeast along 43+ Street to 20d Avenue. From
there, the route continues along the same path as the route from the EW 1 cable landfall, travelling
northeast along 2nd Avenue to 28% Street where it enters the existing substation at the Gowanus POL
This route is approximately 2.0 mi (3.2 km).

2. The 1% Avenue Onshore Cable Route Alternative runs north from the Narrows Generating Station
Cable Landfall Alternative at the intersection of 54th Street and 15t Avenue to the intersection at 43t
Street. The route then turns southeast on 43 Street to 28d Avenue. From here, the route continues
along the same path as the route from the EW 1 Cable Landfall Alternative (Section 3.7.3.6), travelling
northeast along 2nd Avenue to 28% Street where it enters the existing substation at the Gowanus POL
This route is approximately 1.8 mi (2.9 km).

Of the two onshore cable route alternatives from the Narrows Generating Station, Empire determined the
Bush Pier Terminal Park Onshore Cable Route Alternative is not practicable, due to the portion of the routing
along Bush Pier Terminal Park. Empire determined that this portion of the route would result in additional
potential impacts to recreational resources. Empire also received feedback duringa meeting on August 23,2019
with NYCEDC and NYCDPR, that the location of any facilities within the Bush Terminal Park fence line
would be discouraged due to the nature of the site as a former landfill. Landfill facilities, including leachate lines
and groundwater monitoring wells, are located subsurface.

Considerations for routingalong 15t Avenue from the Narrows Generating Station are similar to those described
for the 65t Street Railyard Alternative along 15t Avenue. T'wo trenchless (jack-and-bore) crossings would be
required for active railroad lines. This would result in additional onshore disturbance to commercial and
residential neighborhoods in comparison to the proposed, shorter onshore cable route alternative, and would
add risks, cost, and construction duration associated with utility congestion along a longer route.

Narrows Generating Station Summary

The Narrows Generating Station Cable Landfall Alternative would reduce the length of the submarine export
cable route (and associated disturbance to the marine environment) by approximately 1.3mi (2.1 km). However,
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it is expected that a cable landfall at this location would also require installation with an open cut cable landfal
method and would not materially decrease in-water impacts as compared to the proposed alternative. Moreover,
the Narrows Generating Station Cable Landfall is not practicable for the Project, due to the existing site
constraints, commercial availability, and scheduling risks associated with the uncertainly of the
decommissioning of the existing station.

3.3.2.6 EW 1 Proposed Project Alternative

EW 1 Proposed Project Cable Landfall

The proposed EW 1 Cable Landfall Alternative is located at SBMT. The SBMT is a New York City-owned
parcel under lease by NYCEDC, which subleases to Sustainable South Brooklyn Marine Terminal (SSBMT).
This site is Empire’s proposed site for the onshore substation (see Attachment D, Appendix D-1, COP
[Volume 1, Section 2.1.3.2)).

The EW 1 Cable Landfall Alternative is located immediately adjacent to the proposed onshore substation site
at SBMT. For this export cable landfall alternative, Empire assessed both open cut and HDD cable landfal
installation and determined that HDD cable landfall would not be feasible (see Section 3.4.5.1). The pier® at the
EW 1 cable landfall location consists of deep, concrete-filled caisson bulkhead at the pier tip. The north side
of the pier appears to be constructed of a steel sheet pile and riprap shoreline. Both in water and under the
riprap are buried timber piles, cut off at the mudline. The piles are assumed to extend to 26 ft to 33 ft (8 to 10
m) below the mudline.

Other unidentified obstructions noted on NOAA charts include an obstruction near the seaward entry of the
waterway. Based on water and sewer data from the NYCDEDP, thereis a combined sewer easement in this area
that discharges to the harbor and approximately in line with 3217d Street. Empire is coordinating with the
property owner and NYCDEDP regarding the outlet. Depths adjacent to and between the piers at EW 1 vary
and may be as shallow as 6.5 ft (2 m) below MLLW, increasing towards the bay.

Empire also assessed installing the submarine export cables through or over the bulkhead at the shoreline at
SBMT. This cable landfall installation would require dredging between the 35t Street and 29tk Street Piers to
allow for sufficient depth for access by the cable lay vessel; installation through the bulkhead was determined
to be a practicable option for cable installation at this location (see Section 3.4.5.1). The existing bulkhead
between the 35t Street and 29t Street Piers requires replacement due to its condition.

EW 1 Proposed Project Onshore Cable Route

The proposed onshore cable route from the EW 1 Proposed Cable Landfall Alternative at SBMT to the
Gowanus POI is approximately 0.2 mi (0.3 km) long. This route runs northeast from the proposed EW 1
onshore substation site to a parkinglot along the northwestern side of 22d Avenue. It then continues north

along 20d Avenue to 28t Street and turns east along 28t Street where it enters the existing substation at the
Gowanus POI.

Because the EW 1 Cable Landfall Alternative is directly adjacent to the onshore substation, the EW 1 Onshore
Cable Route Alternative consists only of the interconnection cable route traversing SBMT and 274 Avenue to
the POL. This cable route would be required for any projectalternative thatincorporates the onshore substation
at SBMT (i.e., all other cable landfall/onshore cable route combinations under consideration). This onshore
cable route eliminates onshore impacts to public open space, and greatly minimizes disturbance within densely

¢ Note that SBMT includes two areas of bulkheaded landfill that resemble and are referred to as “piers,” (herein, the 29®
Street and 35t Street Piers), despite being landfill instead of pile-supported structures over watet.

'": TETRA TECH C-24




Empire Offshore Wind LLC Individual Permit Application
Empire Wind 1 Project Attachment C: Alternatives Analysis

developed areas of Brooklyn associated with the other onshore cable route alternatives, including reducing
impacts to vehicular traffic, pedestrian foot traffic, residential and commercial development, business
disruption, noise impacts, and traversing potentially contaminated soils. This route also minimizes the onshore
cable route constructability risks associated with existing utilities, infrastructure, and in-street work.

EW 1 Proposed Project Summary

Based on the assessment of construction feasibility of an open cut cable landfall methodology, consistency with
existing land use and future development, commercial availability, costs, logistical concerns, and minimization
of impacts to local stakeholders, Empire has identified EW 1 Cable Landfall Alternative as the proposed
alternative for the Project. The EW 1 Cable Landfall Alternative results in a longer submarine export cable
route (and associated length of in-water/marine disturbance), and would require dredging, which represents a
greater aquatic impact than other alternatives considered. However, other cable landfall altematives considered
are not practicable, for reasons of logistics, costs, and/or constraints of existing technology. Empire has not
identified any impacts to special aquatic sites associated with the EW 1 Cable Landfall Alternative. Moreover,
since the area around and between the 35th Street and 29th Street Piers is expected to need modification
associated with SBMT’s separate port upgrade activities (e.g., dredging, replacement of deteriorated bulkheads),
siting disturbances associated with the cable landfall activities in the same area will help minimize overal
environmental impacts relative to the use of another, relatively undisturbed site. Onshore disturbance and other
environmental impacts will be minimized with the EW 1 Cable Landfall Alternative and the associated onshore
cable routing, due to the location of activities in an area of existing industrial development, and the short length
(0.2 mi [0.3 km]) of the onshore cable route.

3.3.3 Submarine Export Cable Route Alternatives — State Waters

The submarine export cable route begins where the route crosses into state waters 3 nm (5.6 km) offshore,
approximately 3.9 mi (6.2 km) southeast of Rockaway Point at the southwestern corner of Long Island, and
5.5 mi (8.8 km) east of the tip of Sandy Hook in New Jersey.

For each submarine export cable route alternative, Empire evaluated several alternative methods for cable
installation offshore, including cable burial and direct placement on the seafloor. Empire is proposing to bury
the submarine export cables using jetting, mechanical plow, trenching/cutting, and dredging. Dredging and
mass flow excavation are not proposed for cable burial in general, but may be required in certain locations,
such as for pre-sweeping and seabed preparation activities prior to cable lay, at certain asset crossings, and for
trench excavation and cable burial along the submarine export cable corridor between the 35t Street and 29t
Street Piers, approaching the cable landfall. The evaluation of these installation methods is detailed in Section
3.4.3.

Based on results of the offshore constraints analysis, Empire evaluated four submarine cable route alternatives
in New York State waters for the Project (Figure 4, Figure 5). Each of the routes is described relative to the
cable landfall at the proposed EW 1 cable landfall at SBMT. The offshore routing constraints considered in the
identification of potential Project submarine export cable route alternatives include:

e Segment length;
e Installation constraints and complexity, including water depth, slopes, and seabed features;
e Ability to adequately bury and protect the cable;

e Avoidance or minimization of anthropogenic hazards to cable installation and operations, and use
conflicts (e.g., existing utility crossings, dredged and maintained channels, anchorages and de facto

'": TETRA TECH C-25




Empire Offshore Wind LLC Individual Permit Application
Empire Wind 1 Project Attachment C: Alternatives Analysis

anchoring areas, vessel TSSs, precautionary areas, safety and security regulated areas, charted danger
zones, disposal areas, sand borrow areas);
e Avoidance of biological and cultural resources (e.g., eelgrass, shipwrecks); and

e Avoidance of high-use commercial and recreational fishing grounds.

Fairways and UXO areas were also considered in the offshore constraints analysis, although these are not
present as mapped areas along the route alternatives in Figure 5.
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3.3.3.1 Submarine Export Cable Route Alternative A

From where the submarine export cable route crosses the New York State boundary 3 nm (5.6 km) offshore
from federal waters, this route alternative continues parallel to the east of the maintained Ambrose Channel
and then crosses the Transco Lower New York Bay Lateral (LNYBL) gas pipeline, which is buried in this area.
Approximately 1,060 ft (323 m) northwest of the Transco LNYBL pipeline crossing is the high-voltage direct-
current (HVDC) Neptune Regional Transmission System (Neptune cable), which is also indicated as buried in
this area. The proposed Poseidon Transmission (Poseidon) cable is documented to closely follow the Neptune
cable route and would also be crossed in a similar otientation, if the Poseidon cable is installed before the
Project’s submarine export cables. Approximately 0.4 nm (0.7 km) to the northwest, the route crosses the
location of the planned Transco Raritan Bay Loop natural gas pipeline project. The route will then traverse a
retired communications cable running from Coney Island to Swinburne Island.

AtGravesend Bay, Submarine Export Cable Alternative A continues straight along the east side of the Ambrose
Channel, crossing the USACE Gravesend Anchorage and USCG Anchorage #25. Immediately north of
Gravesend Bay, the route enters a charted cable area. The route encroaches to within approximately 82 ft (25 m)
of the designated channel boundary due to the seabed constraints. A Safety Zone is depicted on NOAA Chart
12334 between the bridge footing and shore, which is understood to be related to a UXO area located on the
seabed. This area is avoided by the routing. As the route turns to the north, it crosses a charted pipeline area.
The route turns to the northeast and enters the Bay Ridge Channel, where it crosses a second charted pipeline
area. These assets include additional retired communications cables, water siphons and oil pipelines, which
cross from Staten Island to Brooklyn. A third charted pipeline area is crossed by the route and is understood
to contain the second of two out of service water siphons. The route turns to the northeast and follows the
eastern side of the Bay Ridge Channel to land at the EW 1 cable landfall at SBMT.

Alternative A lies east of and parallel to Ambrose Channel and lies partly within an anchorage planned for
deepening and/or widening to allow additional anchorage of large vessels (USACE 2020). Itis the shortest
route alternative in the Gravesend Bay area, but closest route to the Ambrose Channel besides Alternative Bl
(discussed in Section 3.3.3.3) and is close to the northbound movement of large ships (observed in 2019 to
include up to approximately 180,000 deadweight tons). This area has exposure from large vessels both
intentionally anchoring near the channel and transiting the channel itself. Therefore, Alternative A involves the
most potential anchoring from large vessels. Compared to Alternative B1, cable burial along Alternative A
would therefore need to mitigate for significantly more frequent and intentional anchoring by large vessels.
Input from USACE and maritime stakeholders relative to Alternative A indicated concern overrouting through
this area.

If the proposed anchorage expansion results in dredging along the cable route prior to the installation of the
Project, it could also result in more compacted sediments at the seabed at the time of cable installation, which
could in turn make cable installation to the required burial depth more challenging. Alternative A is more
sensitive to the ability to achieve target burial depth than the other considered routes, because installation of
cable protection measures over the submarine export cables may not be considered acceptable in this area based
on the existing and future additional anchorage use. In contrast, the use of cable protection along Alternative
B1, if necessary, would be less problematic due to the greater water depths within the channel and lower
frequency of anchoring. All of these factors resultin increased submarine export cable installation time and
complexity for Alternative A, in an area with a high level of maritime use and potential impacts to maritime
stakeholders. Based on the complexity of installation, planned anchorage deepening/widening, potential marine
stakeholder impacts, and stakeholder feedback received by Empire, Alternative A is not practicable.
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3.3.3.2 Submarine Export Cable Route Alternative B (Proposed Project Alternative)

Submarine Export Cable Route Alternative B follows the same route as Alternative A. However, after passing
around the end of Coney Island, the route traverses northeast closer to the shoreline of Coney Island and then
enters into Gravesend Bay. Altemative B converges with Altemative A at the north end of Gravesend Bay and
follows the same route to the north of the Verrazzano-Narrows Bridge.

Alternative B traverses the easternmost route in Gravesend Bay and the shallower water approximately 1,150
ft (350 m) eastward of Alternative A. It is designed to avoid the USACE Gravesend Anchorage, the potential
anchorage expansion area, and the higher used area (informed by automatic identification system [AIS] data)
of USCG Anchorage #25. Based on review of 2019 AIS records for all vessels travelling at less than 0.5 knots
and a more general view of prior years, anchoring along Alternative B was infrequent in comparison to other
alternatives considered, and such anchoring was mainly by pleasure craft and one USCG vessel. Anchor drag
risk associated with transiting vessels would also be reduced along Alternative B, as very few vessels transit
through the bay so far to the east.

Although there is some commercial and recreational fishing in the Gravesend Bay area, information from
commercial fishing outreach indicates this mostly consists of small vessels using pots/traps for fish and crabs
tied to lines laid along the seabed. Small dredges are also employed for crab harvesting in the Lower Bay during
certain months. Both of these methods have minimal seabed penetration compared to ship anchors. Input from
maritime users (see Attachment D, Appendix D-1 [Appendix B Summary of Agency Engagement in the
COP]) indicated a preference for route Alternative B.

In comparing the alternatives in the Gravesend Bay area, although Alternative B is slightly longer than
Alternatives A and B1, there are no significant differences in environmental im pacts expected between routes.
The marine disturbance associated with the longer submarine export cable route is likely to be offset by the
additional disturbance for deeper burial mitigation expected to be required along Altematives A and B1 due to
the anchoring activity. Alternative B does traverse closest to potential winter flounder spawning habitat, which
consists of sandy bottom areas in water depths of 20 ft (6 m) or less. However, Empire will minimize potential
impacts to winter flounder through implementation of appropriate timing windows during submarine cable
installation. Thus, Empire is proposing Alternative B as the practicable alternative that minimizes
environmental impacts and reduces potential conflicts with maintained channels, anchorages, and marine
navigation.

3.3.3.3 Submarine Export Cable Route Alternative Bl

Submarine Export Cable Route Alternative B1 also follows the same route as Alternative A; however, instead
of turning east into Gravesend Bay like Alternative B, it turns slightly west into the eastern portion of Ambrose
Channel. It then exits Ambrose Channel on the north end of Gravesend Bay.

Submarine Export Cable Route Alternative B1 enters the eastern portion of Ambrose Channelin order to avoid
areas of anchoring activity in the USACE Gravesend Anchorage and USCG Anchorage #25, as well as future
potential expansion of the USACE anchorage included in the New York and New Jersey Harbor Federal
Navigation Project (USACE 2020). This routing avoids the anchorages (USACE 2020) and targets installation
in deeper water but coincides with the highest level of transiting vessel traffic based on review of available AIS
data. Few vessels have reason to intentionally deploy an anchor in the channel; vessel anchoring would typically
only be associated with accidental deployment or intentional emergency anchoring. As such, anchoring along
Alternative B1 is less frequent than that associated with Alternative A. However, during construction within
Ambrose Channel, the channel would be partially to completely blocked for several days for the submarine
export cable installation. Because the Alterative B1 route is within the maintained channel, it is also subject to
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potential future maintenance dredging during Project operations or deepening of the channel to allow use by
larger vessels, which need to be considered for cable installation. However, this portion is naturally deeper than
areas currently requiring maintenance, so it is not expected to require dredging in the near future.

Although Empire considers avoidance of installing the cable within Ambrose Channel to be a priority, the
avoidance of crossing the anchorage area was determined to be an even greater priority when considering this
route compared to Alternative A. Alternative B1 is considered a practicable alternative, but it may result in
greater impacts to the marine environment due to the regulatory requirements for deep cable burial expected
in this area, and has the potential for a high level of impact to marine navigation during construction.

3.3.3.4 Submarine Export Cable Route Alternative B2

Submarine Export Cable Route Alternative B2 isa variation of Alternative B that stays along Ambrose Channel
further to the north before making a sharper turn east into Gravesend Bay, and then converging with the
Alternative B route.

Submarine Export Cable Route Alternative B2 is slightly longer than Alternative B and has the same
considerations as Alternative A relative to the proximity to the northbound movement of large ships along
Ambrose Channel. Submarine export cable route Alternative B is optimized relative to Alternative B2, and
therefore Alternative B2 may result in greater environmental impacts and potential conflicts with maintained
channels, anchorages, and marine navigation. As such, Alternative B2 is a practicable alternative, but is not the
proposed alternative.

3.4  Technology Alternatives

In addition to the siting and routing alternatives evaluated above, Empire also assessed technology alternatives,
specifically cable landfall installation and foundation alternatives, to fulfill its energy requirements. A summary
of the options evaluated is provided in this section.

3.4.1 Foundation Alternatives

Empire evaluated several potential types of foundations for wind turbines and offshore substation: monopile,
piled jacket, gravity base structure (GBS), suction bucket jacket, suction bucket monopile, and floating. Over
the past several years, Empire has been evaluating the use of a GBS as a potential foundation for wind turbines
to be deployed in the Lease Area, recognizing the potential of a GBS to avoid certain impacts to marine life
(specifically, acoustic impacts from pile driving) from other foundation alternatives, such as monopiles or piled
jacket foundations. Empire’s evaluation of the GBS foundation alternative included consultation with experts
across a spectrum of specialties, including design and construction engineering, acoustic engineering, marine
mammal science, manufacturing process engineering, transportation logistics, procurement, per mitting, and
commercial contracting. Based on the evaluation, Empire has concluded that the GBS is not a practicable
alternative for any WT'G foundations for EW 1, as stated in Section 3.4.1.1. Empire is instead proposing
monopile foundations for the WT'Gs, and a piled jacket foundation for the offshore substation.

3411 GBS

GBS foundations are strengthened concretestructures with a circular base fixed to a conical exterior and vertical
concrete column. The vertical concrete column connects to a steel transition piece that holds secondary features
(i.e. access platforms and boat landings) associated with deeper water sites. To support up to a 15-MW WTG,
a GBS foundation would be approximately 118 ft (36 m) wide at the base, 210 ft (64 m) tall, and weigh up to
8,500 tons (7,711 metric tons). It would require approximately 10,000 tons (9,071 metric tons) of high-density
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ageregate to ballast down a GBS and would likely necessitate a considerable amount of scour protection when
compared to a monopile foundation.

Structural integrity of the GBS foundation is dependent on stable and supportive seabed conditions. Weak
horizontal seabed layers, which are commonly found in locations of sediment deposition (i.e., historic rivers
and deltas), are not suitable for GBS foundations. Empire’s geophysical and geotechnical survey campaigns of
the Lease Area indicate much of the area contains thin layers of soft sediment and loose marine sand. The
evaluation also indicates the Lease Area contains Glauconite, which is a highly friable sediment type that may
degrade structural integrity under the cyclic loading (repeated application of a load) of a WT'G and, therefore,
cannot provide the necessary stability for GBS foundations.

Unsuitable seabed conditions necessitate seabed preparation prior to GBS installation. This process is necessary
to ensure the wind turbine is adequately supported and involves a combination of dredging and backfilling with
rock, adding an armor and filter layer above the mudline, and placing a gravel pad and scour protection on top
of that. The dredging preparation would likely involve removing soft, uneven, or mobile sediments as well as a
foundation bed of rock (or aggregate). By contrast, monopile foundations require no further seabed preparation
after being piled into the ground and scour protection laid along the perimeter above the mudline. As such,
GBS foundation installation involves seabed preparation and scour protection, which will disturb a larger area
and result in greater impact to the marine environment and benthic resources when compared to impact from
installation of the monopile foundation.

The primary advantage of the GBS foundations alternative is to avoid the pile driving into the sea floor that is
required to install monopile foundation, and which generates acoustic energy potentially impactful to aquatic
life. GBS foundations are transported and placed at the site without pile driving. However, the potential
advantages of GBS foundations are offset by other negative environmental impacts. Empire’s evaluation
indicated there are higher overall carbon dioxide (CO2) emissions associated with use of the GBS foundations
(Empire’s evaluation estimated approximately 4,500 [4,082 metric tons] tons per foundation for GBS,
compared to approximately 2,300 tons [2,086 metric tons] per foundation for monopile foundations). This is
mostly due to much higher emissions from installation of the GBS foundation. GBS foundation transportation
would also result in more marine traffic impacts (GBS foundations must be transported individually, unlike
other foundation types).

Logistical challenges are also a consideration for GBS foundations. Since there are currently no GBS
manufacturers in the United States, a fabrication site for the foundations is required. Empire would also need
to develop its own supply chain to fabricate, transport, and install the GBS foundations. Empire would be
entirely responsible for establishing the supply chain, skilled workforce, and adequate quality control. Empire
identified Port of Coeymans (near Albany, New York) as a potential fabrication site, but determined it is
impracticable due to associated upgrade costs, transportation and staging requirements, and logistics due to
bridge height restrictions along the Hudson River. No other commercially viable options for the fabrication
and supply chain for GBS foundations were identified.

After evaluation, Empire determined that the costs, logistical challenges, and commercial risks of GBS
foundations render the alternative impracticable and would restrict Empire’s ability to meet contractual
commitments with New York and achieve the Project purpose (see Section 3.1). Moreover, the GBS
foundations would cause greater potential environmental impacts to the seafloor due to a larger footprint, to
air emissions from increased COzemissions, and to navigation/marine traffic, which outweigh the benefits of
GBS foundations in reducing the potential temporary acoustic impacts to marine wildlife during construction.
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3.4.1.2 Monopile

Monopile foundations consist of a single vertical, broadly cylindrical steel pile driven into the seabed. A steel
transition piece, which contain secondary structural components, cable hang-offs and material handling
equipment for the WI'G (i.e., boat landings. internal access platforms with cable hang-offs, external work
platform equipped with gates for W2W systems and crane for equipment transfer from CTV), will be connected
to the monopile by bolting (see Attachment B Permit Drawings). The transition piece will also contain the
Navaid equipment such as marine lanterns, foghorn and AIS

While a piled solution (monopile or piled jacket) for a wind turbine or offshore substation may not require the
same level of ground preparation for installation as GBS, drivability relevant to geotechnical conditions need
to be considered. Empire has completed an initial drivability assessment to confirm feasibility and has included
contingent locations within the conceptual layout.

Empire’s evaluation indicated that CO2 emissions and seabed impacts are lower with installation of monopile
foundations than GBS foundations, as discussed in Section 3.4.1.1. Based on the monopile foundation’s
previous use in the United States, known technology and existing supply chain, and Empire’s obligation to meet
contractual commitments with New York to achieve the Project purpose (see Section 3.1), monopile
foundations were selected for the EW 1 wind turbine foundations.

3.4.1.3 Piled Jacket

A piled jacket is a vertical steel lattice structure consisting of three or four legs to support a wind turbine, ot up
to eight legs to support an offshore substation, from which piles are inserted and connected through cross-
bracing (see Attachment B Permit Drawings).

The piled jacket foundation was selected for the offshore substation, since monopile foundations are not
designed for and are not practicable to support the larger size /weight of the offshore substation (approximately
5,500 tons [5,000 metric tons]).

3.4.1.4 Suction Bucket Jacket

A suction bucketjacketis a vertical steel lattice structure consisting of three or four legs, which containinverted
bucket-like structures at the base, connected through cross-bracing. Suction bucket jackets wete removed from
additional consideration because the conditions in the Lease Area are not suitable. Suction bucket jackets are
more typically appropriate for areas with characteristics that allow the buckets to achieve appropriate
penetration and the proper soil-structure interaction for the jacket. Empire’s geophysical and geotechnical
survey data has demonstrated that the seabed sediment in most locations (0 to 33 ft [0 to 10 m] below surface)
consists of loose marine sand, limiting the holding capacity of the buckets. As such, based on the technical
constraints of suction bucket jacket foundations, they are not a practicable alternative to meet the Project
purpose.

3.4.1.5 Suction Bucket Monopile

A suction bucket monopile is a single vertical, broadly cylindrical steel monopile, which contains a single
inverted bucket-like structure at the base. Suction bucket monopiles were also deemed not to be technically or
commercially feasible for the development timescales associated with this Project and are therefore not a
practicable alternative to meet the Project purpose.
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3.4.1.6 Floating

This alternative uses a floating structure, typically a spar or semi-submersible, which is tethered to the seafloor
through a set of anchoring devices. Foating foundations are used for installations at much deepet wa ter depths
than are present in the Lease Area. Floating foundations are not considered practicable for the Project because
the water is not deep enough to justify the additional costs and engineering considerations.

3.4.2 Submarine Export Cable Technology Alternative

Empire evaluated different transmission technologies for the submarine export cables against the following
criteria:

e Transmission distances,
e FEconomic considerations, and

e Land required to support onshore electrical facilities.

The submarine export cables are designed to use HVAC rather than HVDC due to the considerably lower costs
to interconnect HVAC into the alternating current terrestrial grid at the Gowanus 345-kV Substation. HVDC
requites a considerably larger investment with greater complexity, significantly larger onshore space
requirements, and higher maintenance needs than HVAC due to the need for converter stations onshore and
offshore. HVDC becomes more cost-effective for wind farms with a larger nameplate capacity than is planned
for the EW 1 Project, in part because HVDC may allow a reduction in the number of export cables for larger
projects. This may also be preferable for long transmission lines carrying very large power capacities where
HVDC reduces transmission losses relative to HVAC. The transmission distance and power rating of the EW
1 Project submarine export cables makes it suitable and more cost-effective to employ an HVAC system.

3.4.3 Submarine Export Cable Installation Alternatives

Empire also evaluated several alternative methods for cable installation offshore, including cable burial and
direct placement on the seafloor. Empire is proposing to bury the submarine export cables using jetting,
mechanical plow, trenching/cutting, and dredging. Dredging or mass flow excavation are not proposed for
cable burial in general, but may be required in certain locations, such as for pre-sweeping and seabed preparation
activities prior to cable lay, at certain asset crossings, and for trench excavation and cable burial along the
submarine export cable corridor between the 35% Street and 29t Street Piers, approaching the cable landfall.

Placement of the submarine export cables directly on the seafloor as the primary installation method was
determined to be not practicable due to the heightened risk of third-party damage to the cables and increased
maintenance requirements from anchor or fishing gear snagging. Although direct seafloor disturbance from
jetting or trenching during construction would be avoided with this method, the additional cable protection
measures required to minimize third-party damage would result in a much larger footprint alteration of the
seabed surface and long-term impact to the benthos. Additional cable protection requirements would also likely
offset the installation time savings from placing cables on the seafloor instead of burying them. As such, Empire
has retained placement of the cables directly on the seafloor, with cable protection (such as rock berm or
matting) only for limited areas where sufficient burial depths cannot be achieved due to seabed conditions.

For cable burial, Empire assessed a variety of methods including jet plow, mechanical plow, trenching/ cutting,
and dredging. Both jetting and mechanical plowing may create a trench and lay the cable in a single pass. Jetting
may be conducted via a towed device that travels along the seafloor surface. Jetting may also be conducted with
a vertical injector fixed to the side of a vessel or barge. These methods inject high pressure water into the
sediment through a blade that is inserted into the seafloor to create a trench. The water sufficiently liquifies
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the sediments such that the cable can then settle down through the suspended sediments to the desired burial
depth. Mechanical plowing uses a cable plow that is pulled along the seabed, creating a narrow trench.
Simultaneously, the cable is fed from the cable ship down to the plow, with the cable laid into the trench by
the plow device. Due to gravity, the displaced sediment returns to the furrow, covering the cable.

Jettting methods (including capjet, jet sled, jet plow and vertical injector equipment) are considered Empire’s
primary proposed method for cable installation. Jetting is the most efficient method of submarine cable
installation that minimizes the extent and duration of bottom disturbance for the significant length and water
depths along the submarine export cable route. The majority of suspended sediments from jetting settle back
in the trench naturally, reducing sedimentation impacts.

Empire also considered trenching, or cutting, which may be used on seabed containing hard materials not
suitable for mechanical plowing or jetting, as the trenching machine is able to mechanically cut through the
material using a chain or wheel cutter fitted with picks or teeth. Once the cutter creates a trench, the submarine
export cable is laid into it, and typically backfill is mechanically returned to the trench using a backfill plow.
This method is less preferred due to lower efficiency, longer installation duration, and greater potential impacts
from the additional step of backfilling the trench. However, both mechanical plowing and trenching (cutting)
are proposed as potential installation methods to be used in the event that Empire encounters seabed or depth
conditions where jet plowing is not practicable or efficient. Pre-sweeping or pre-trenching may be associated
with any of the considered cable burial methodologies.

Mechanical dredging was also assessed as a potential method for submatine cable installation. Dredging is used
to excavate, remove, and/or relocate sediment from the seabed in order to increase water depth and alter
existing conditions; this can be completed through clamshell dredging, suction dredging, and/or hydraulic
dredging. Because of the greater duration and extent of sediment disturbance associated with dredging, this
method is not practicable for the majority of the cable installation. Dredging, however, is proposed for cable
installation along the submarine export cable corridor approaching the landfallat SBMT, between the 35t% Street
and 29th Street Piers. In thisarea, depths below the existing bathymetry are required because of cable installation
vessel draft requirements and for cable landfall activities. Since dredging is proposed along this segment of the
route, Empire is also proposing to dredge the submarine export cable trench to the target burial depth and
backfill with suitable sand or other quarried material. Backfilling the material along this portion of the
submarine export cable route will be required due the thermal resistivity properties of the existing sediments
along this segment of the submarine export cable route.

3.4.4 Cable and Pipeline Crossing Alternatives

The submarine export cable route will cross existing in-service and out-of-service assets including existing
transmission cables, natural gas and petroleum pipelines, and water siphons, especially as the route traverses
the Narrows. Empire is proposing to install the submarine export cables across third-party assets using concrete
or rock-filled mattresses or rock berm protection (see Section 2 of Attachment D).

A traditional asset crossing with crushed rock installation or a rock berm will consist of installation of rock at
the base, cable lay, followed by another layer of rock protection over the top. Rock installation provides
protection for the cable against anchor drags or other external impacts. This method results in approximately
6.5 ft (2 m) of shoaling on the seatloor. For certain crossings, Empire is also evaluating the use of traditional
asset crossing measures protected with mattresses filled with either rock or concrete. Potential methods include
cither laying the cable directly on the seafloor with a protective mattress on top or laying the cable on top of a
layer of protective mattress on the seafloor, and then adding a second protective mattress over the top of the
cable. These solutions do not cause significant shoaling, resulting in a less than 3 ft (0.9 m) reduction in water
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depth. Removal of sediment at crossings of identified assets to facilitate installation may be conducted before
the crossing installation to allow for sufficient burial of the submarine export cables and reduce the need for
supplemental cable protection material or shoaling on the seabed. This method may not be feasible due to site-
specific limitations on dredging in the vicinity of existing assets.

These asset crossing methods have been retained as practicable for use on a case-by-case basis at cable and
pipeline crossings along the submarine export cable route. Where the submarine export cable route requires
the crossing of assets, specific crossing designs will be developed and engineered. Cable crossing methodologies
will be based on a variety of factors, including the type of asset to be crossed (i.e., material), the depth of the
existing buried cable or pipeline, and whether the assets are in-service or out-of-service.

In a meeting in June 2020, the USACE requested that Empire evaluate the possibility of using trenchless
methods to install the submarine export cables under assets in New York Harbor, to avoid the need for
shallower burial and surface protection at these crossings. As such, Empire assessed the potential to use HDD
or microtunnel installation methods for several cable and pipeline crossings.

A water-to-water HDD installation would be similar to the method described for the land-to-water HDD in
Section 3.4.5.1, except that it would be completed using barge support on both ends of the installations. In
other words, these crossings would require a barge-to-barge installation for each crossing. Each barge would
need to be a jack-up type to eliminate the impacts of waves and tides. It is expected that the soil conditions
below the mudline of the harbor would require installation of a 24-inch (610-millimeter) outer diameter stainless
steel conduit. Starter casings would be required on both ends of the HDD alignment to help manage and
control drilling fluid loss. Potential HDD alignments assessed were 1,990 to 2,365 ft (606 to 720 m) in length.

The resulting depth of the HDD installation greatly exceeds the depth limitation for the electrical cables. Even
if temporary casing pipes were not needed and the vertical curve could be started very close to the mudline, the
resulting installation elevation would still exceed the depth limitation. Additionally, based on the available
geotechnical information, soils consisting of extremely low to low strength clay and silt are anticipated from
the mudline and extending down to depths of at least 22 ft (6.7 m) below mud line. These soils present
significant risk of drilling fluid inadvertent return. Even with the casing pipe installation, the risk of a drilling
fluid inadvertent return is considered extremely high and containing any drilling fluid inadvertent return would
be difficult.

The extremely low to low strength clay and silt present additional challenges associated with steering to maintain
the design alignment. To induce a steering deflection, the downhole tooling must be able to push off of the
existing soil. Difficulty steering can result in a deeper and/or longer than anticipated installation. Designing the
HDD alignment within more favorable soils with sufficient strength where the HDD bore curves are located
can decrease this risk.

In addition, barge-to-barge crossings carry a unique set of risks in addition to typical HDD risks. Water levels
and storms are significant variables that have effects on scheduling and site productivity. Underwater currents
during violent storms can alter the casing pipe, in turn affecting the drill string. This is less likely once the casing
has been fully placed into the soil but remains a strong possibility until the casing is set. Site logistics, including
incoming and outgoing materials and products, including fluid and spoil removal from the site, can also be
more difficult than land crossings due to the more isolated nature of the entry and exit points. Barges and/or
ships used for the removal of the fluid returns must be adequately sized so as to not reduce the productivity of
downhole operations, meaning larger vessels may be needed in areas of marine traffic. Given the risks and
challenges associated with the site soils and the exceedance of the maximum depth of the electrical cables, an
HDD construction alternative is not a practicable crossing method.
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Microtunneling is a method of constructing a tunnel that involves underground installation of a casing pipe by
jacking it into place from a jacking shaft, using hydraulic jacks. Excavation is carried out with a remotely
controlled, closed face, fully shielded, steerable, laser-guided or similar articulated Microtunneling Boring
Machine (MTBM). The MTBM can exert a continuous, controllable pressure at the tunnel heading, utilizing
pressurized slurry to prevent groundwater inflows and soil move mentinto the heading. The MTBM is propelled
by thrust from a continuous string of pipe that is advanced from a jacking shaft to a receiving shaft by hydraulic
jacks. As the MTBM advances, the cutter head excavates the encountered material in front of the machine. The
excavated material passes through a crushing/mixing chamber, where the spoils mix with the recycled slurty
water that is pumped down from a slurry separation plant, which is located at the surface. The jacking pipe
used for microtunnel installations can be either reinforced concrete jacking pipe or steel.

For a microtunnel, Empire assessed a 42- to 60-inch (1,067-to 1,524-millimeter) outer diameter reinforced
concrete jacking pipe that would need to be installed. Similar to HDD, sands, silts and clays in a very soft to
soft or very loose state may not provide sufficient bearing capacity to support the heavy MTBM, which would
make maintaining the design alignment difficult. Based on Empire’s geotechnical investigations in support of
the cable routing, the anticipated sediments in the vicinity of potential crossings in New York Harbor are
expected to include extremely low to low strength clay and silt, as explained above. These materials are unlikely
to provide sufficient bearing capacity to resist the weight of the MTBM, which would impact steering, and
increase the risk of a lost MTBM and the potential for significant ground disturbance. Advancement of the
MTBM through the anticipated very soft soils may cause a stress redistribution within the soils leading to
increased risk of settlement. Settlement, in turn, also has the potential to introduce risk to the existing assets
above the microtunnel.

Microtunnel operations also require dry or watertight shafts. Constructing and sealing each of these shafts
presents significant challenges. Given the extent of the very soft/extremely low strength soils, these shafts may
require significant depth to provide a stable and watertight seal at the base of the shaft. Given the risks and
challenges associated with the site soils, the low anticipated bearing capacity of the site soils, and difficulties
laying the export cables through the casing pipe, a microtunnel construction alternative is not a practicable
crossing method.

In addition to these trenchless crossing methods, Empire also evaluated artificial reef and pipe-supported bridge
crossing methods. An artificial reef concept would use an artificial reef structure as cable protection in lieu of
the mattress or rock protection that would be employed for a traditional trenched asset crossing. However,
Empire did not find examples of artificial reefs having been previously used for cable protection at asset
crossings; therefore, the effectiveness of these structures is unknown. Because of the soft soils present at the
locations of the existing cable and pipeline crossings, it was determined that a mattress foundation would likely
need to be employed in combination with the artificial reef structures for sufficient support. The reef units also
carry the risk of creating anchor snag points. Therefore, Empire determined that the use of an artificial reefin
conjunction with asset crossings was not a practicable option for the Project.

A pile-supported bridging crossing would require driving piles to either side of the asset crossing, and significant
trench dredging. Seabed impacts, as well as potential underwater noise impacts, would be greater than with the
preferred solutions. This method is also more labor-intensive and costly than traditional crossing methods. It
was therefore determined that a pile-supported bridge crossing is not a practicable solution for the Project.

Rock-filled mattresses, concrete articulated mats, and rock berm protection were determined to be practicable
options for asset crossings, considering factors such as hydraulics, scour, and anchor drag/impact. These
methods therefore have been retained for case-by-case use at the cable and pipeline crossings along the
submarine export cable route.
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3.4.5 Cable Landfall Installation Alternatives

Empire considered several cable landfall installation alternatives, including installation of the submarine export
cables through conduits in the bulkhead at the shoreline of SBMT, installation over the bulkhead, or HDD
from offshore to onshore. Installation through the bulkhead is the proposed alternative, as described in Section
3.4.5.2.

3.4.5.1 HDD Cable Landfall Alternative

Empire considered multiple potential HDD alignments in evaluating potential HDD cable landfall alternatives
at SBMT in the vicinity of the 35t Street Pier. The shoreline around the 35t Street Pier is as follows:

1. The end of the 35t Street Pier is understood to have a deep concrete-filled caisson bulkhead with
cofferdam to a depth of approximately 50 ft (15 m) below MLLW. This cofferdam has two layers
of sheet pile.

2. The southern edge of the pier consists of steel sheet pile bulkhead towards the tip of the pier, to a
depth of approximately -14.9 ft (-4.5 m) MLLLW, and rip rap armoring towards the base. The riprap
was reported to extend approximately 28 ft (8.5 m) offshore to a depth of 10.5 ft (3.2 m). Wood
fragments are also found in borings in this area.

3. Along the north side of the 35t Street Pier, the shoreline also consists of a combination of rip rap
armoring and steel sheet pile. The rip-rap revetment extends from the southeast corner and out to
the offshore face of the pier. Prior to the installation of the rip rap revetment, a timber pier was
demolished, leaving timber piles cut off approximately 2 ft (0.6 m) below the mudline.

Empire conducted an HDD feasibility assessment of an alignhment that makes landfall near the base of the
southern side of the 35th Street pier. The specific information provided in this section refers to the assessment
of that alignment; however, the consideration of other HDD alignments around the 35t Street pier indicated
that similar constraints exist for other potential alignments. Empire determined that based on available
geotechnical data that the geotechnical conditions, HDD geometry, and bending radii would require installing
the export cables to depths of greater than 70 ft (21 m). This depth requirement is driven by a combination of
factors, including sediment characteristics that are unfavorable to a shallower HDD installation, the required
HDD entry angle, avoidance of existing shoreline infrastructure, limitations on the length of the drill, and
location of the offshore HDD exit due to maritime traffic.

Based on review of previous geotechnical investigations in the vicinity of the Project, it appears that the deeper
installation would be required due to the following conditions:

e In the vicinity of the HDD entry location onshore, the geotechnical materials are anticipated to
include fill materials overlying sands, silts, and days, extending from the ground surface to a depth
of 22 to 30 ft (6.7 to 9.1 m) below ground surface. The fill materials are anticipated to include
sands, gravel, silt, brick fragments and concrete fragments. The density of the fill materials ranged
from medium dense in the upper 10 feet (3.3 meters) of the soil column, loose to medium dense
to a depth of between 18.5 and 30 feet (5.6 and 9.1 meters) below ground surface. Below the fill
the soil is anticipated to include medium dense sand and silt with varying amount of gravel.

e Beyond the limits of the pier, the geotechnical materials are anticipated to include layers of very
soft to soft silts with gravel and very loose to loose sand overlying medium dense sand and silts
and medium stiff silt at depths of 50 to 59 ft (15.2 to 18.0 m) below ground surface; and

e In the vicinity of the HDD exit location offshore, the site soils are anticipated to include various
layers of very soft to soft silt and veryloose sand to a depth of approximately 45 ft (13.7 m) below
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the mudline. These soils pose significant challenges with preventing drilling fluid inadvertent return
events during pilot bore, reaming, swabbing, and product pipe installation.

Due to the presence of loose fill materials in the soil column in at the HDD entry, and the elevation difference
between the HDD entry and exit location, a conductor casing would be needed to bridge and support the dril
path from the point of entry. The entry angle of the HDD would have to allow the installation of the temporary
conductor casing through the upper 26 ft (7.9 m) of the fill materials. The HDD alignment would also cross
beneath the existing pier known to consist of a steel sheet pile bulkhead with riprap armor stone. Avoidance of
these features is factored into the required HDD angle, length, and depth.

Soil thermal resistivity is a critical factor for the cable design and limits the burial depth for the installation. Due
to the long cable routing and electrical parameters of this Project, cable landfall is the most critical location for
the cable design, where burial depth poses most risk of derating the export cable due to the cable heat
limitations. Derating is a reduction in the cable’s rated capacity to carry current, to prevent degradation of the
cable insulation due to heat. In case of an HDD, the maximum cover will be located on the shore side of the
drill alignment. This maximum cover will typically be measured from ground level onshore to the safe distance
below any existing structures or existing piles along the shoreline. The required depths of greater than 70 ft (21
m) for a cable landfall HDD on EW 1 would exceed the cable burial limitations and introduce thermal
constraints on the submarine export cables resulting in cable derating.

Besides exceeding depths set by thermal resistivity limitations, the necessary HDD alignment would also place
an HDD installation beyond the ends of the existing piers at the site and within the active vessel traffic area.
Vessel tracking AIS data from December 2017 indicates that the landward boundary of heavy vessel traffic is
approximately 164 ft (50 m) seawards of the end of 35% Street Pier. AIS data shows that the slips north (Sims
Municipal Recycling Facility) and south of SBMT are both active with vessel traffic (including tug and barge
traffic).

In addition to design limitations associated with the HDD installation depth in this location, geotechnical
conditions indicate a high risk for inadvertent returns of drilling fluid. In the vicinity of a potential HDD cable
landfall exit, the thickness of very soft silt and very loose sand is approximately 45 ft (13.7 m). The majority of
the exit curves and exit tangents are within these low strength materials; therefore, inadvertent drilling fluid
returns would be anticipated regularly and often during pilot bore, reaming, swabbing, and conduit installation.
Within these soils at the exit location, a casing strategy to mitigate inadvertent returns cannot be developed
without significantly deepening and lengthening the HDD installation.

In conclusion, Empire’s assessment indicated that an HDD installation of the cable landfall at SBMT would
not be practicable, because the depth required for installation would exceed the depth limitations of the export
cables. Additionally, the HDD alignment would have a high risk of inadvertent returns and potential associated
environmental impacts, especially near the HDD exit location. Moreover, the constraints and impacts were
similar for any HDD alignment in the vicinity of the cable landfall. The use of the HDD method would reduce
seafloor disturbance between the HDD entry and exit points; however, in this area the seafloor is already highly
disturbed and future dredging activities are planned. The potential benefits of the reduced seafloor disturbance
with HDD installation are also offset by the additional impacts from a larger cable landfall workspace and
cofferdam required offshore for HDD, HDD noise, navigational impacts, and potential impacts form
inadvertent returns.
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3.45.2 Through the Bulkhead Alternative

The proposed installation for the cable landfall involves pulling the cables through conduits in the bulkhead at
the shoreline at SBMT, aligned approximately with the end of 320d Street, between the 35th Street and 29th Street
Piers. Due to the condition of the existing relieving platform and bulkhead, replacement is needed to stabilize
the site. A new pile-supported platform and bulkhead structure at the cable landfall willincorporate two straight,
30-inch outer diameter steel pipe conduits angled through the bulkhead for landfall of the submarine export
cables.

Following installation of the sheet pile behind the existing bulkhead, a sheet pile wall will be hammered
approximately 4 ft in front of the edge of the relieving platform. The sheet pile wall will extend only slightly
above the seabed elevation, to support the lower end of the conduits and stabilize the seabed in front of the
existing relieving platform. Slots will be cut into the sheet pile to allow for the conduit installation. Preparation
will then begin on the land side support for the conduits behind the sheet pile.

Next, a dredge pit will be excavated at the pier face for each cable landfall. The dredge pit base will measure
approximately 12 ft by 82 ft (3.7 m by 25 m) and excavated to an elevation of 19.1 ft (5.8 m) below MLLW (22
ft [-6.7 m] elevation NAVDS88). The dredge pit will be backfilled with clean stone/scour protection to cteate a
foundation to support the lower, seaward end of the conduits. The conduits will be installed though the sheet
pile mechanically.

Once the conduit is installed, stone fill will be placed around and above the lower, in-water opening for
stabilization. Export cable installation will then commence by pulling the end of each cable from the cable-
laying vessel through the conduits and temporarily anchoring them on shore. Additional stone/scour protection
will be placed over the cables to approximately 100 ft (30 m) out from the edge of the relieving platform.

Prior to installation of the cables approaching the cable landfall, dredging will be conducted between the 35%
Street and 29tk Street Piers. This dredging is necessary to facilitate cable vessel access and install the submarine
export cables between the two piers. Although this method of installing the submarine export cables would
involve some additional seafloor disturbance associated with the dredging and burial of the cables to the
shoreline, as compared to the HDD method alternative, this disturbance would be in an already highly disturbed
area. This area between the piers provides a straight alignment at cable landfall.

Empire considered other alignments for this cable landfall method; however, compared to a cable landfall on
the end or along the north or south sides of the 35t Street Pier, the proposed cable landfall alignment through
the bulkhead in the area between the piers has a lower risk of conflict with jack-up vessel berthing. Jack-up
vessel footings have the potential to pose a risk for third-party damage to the cables during operations;
therefore, minimizing conflict with potential berthing areas is advantageous. The cable is also located within an
area of SBMT that already has reduced bearing live load requirements. A cable landfall towards the seaward
end of the 35t Street pier has potential impacts by creating future limitations on heavyloads at the SBMT site.
Installing the submarine export cables into conduits through the bulkhead between the piers results in limited
disturbance of the seabed at the exit point, minimal interference with marine traffic, and avoids the risk of
inadvertent returns of drilling fluid that would be associated with the HDD installation method. As such,
Empire is proposing this method and alignment for installation of the Project.

3.4.5.3 Over the Bulkhead Alternative

As an alternative method, Empire considered an installation that routes the export cables through a mildly
sloped steel conduit that goes over the edge of the bulkhead down towards the mudline. Under this alternative,
the conduit would remain on top of the bulkhead instead of routing through the bulkhead. Similar to the
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method of installing conduits through the bulkhead, the conduits may need to be supported by a steel structure
between bulkhead and mudline, and a cofferdam may be installed to facilitate installation of the conduit
underwater. Impacts for this method would be similar to installing a conduit through the bulkhead.

Empire assessed several alignments for an over the bulkhead cable landfall, including onto the 35t Street Pier.
Nearshore conditions such as bathymetry, in-water obstructions, seabed conditions, and vessel traffic were
investigated. For the alignment between the 35% Street and 29th Street Piers, installation over the bulkhead and
relieving platform would result in projection of the conduits out beyond the edge of the relieving platform. In
designing the cable landfall, minimizing new structures seaward of the existing edge was preferred. Keeping the
cables underground/within the bulkhead and/or under the relieving platform provides greater safety and
protection to the cables from external damage. Running the cables over the bulkhead also may introduce stress
from a steeper approach angle.

Cable landfall directly onto the pier was determined to be challenging due to existing remnant pile structures,
potential conflict with future site uses, the potential for jack-up vessels or barges berthing at the pier, cable
alignment complexity and greater potential conflicts with high vessel-traffic areas, similar to considerations for
alignments onto the pier with the “through the bulkhead” method (see Section 3.4.5.2). Routing the cables
along the 35t Street Pier was also determined to have greater potential to conflict with future site uses, based
on discussions with SSBMT. Based on these factors, a cable landfall over the bulkhead to the 35t Street Pier
was determined not to be a practicable alternative for the Project.

3.4.6 Pre-Sweeping and Dredging Alternatives

In certain limited areas of the submarine export cable siting corridor, where underwater megaripples and
sandwaves are present on the seafloor, pre-sweeping may be necessary prior to cable lay activities. Pre-sweeping
involves smoothing the seafloor by removing ridges and edges, where present. For cable installation along the
submarine export cable corridor approaching the landfallat SBMT, between the 35t Streetand 29t Street Piers,
Empire is also proposing to conduct localized dredging to install the submarine export cables due to cable
installation vessel draft requirements, existing sediment thermal resistivity properties, and to conduct cable
landfall operations. Empire evaluated a variety of pre-sweeping and dredging equipment for these activities.
Dredging methods evaluated include trailing suction hopper dredging (TSHD), hydraulic dredging/cutter
suction dredging, mechanical dredging, and mass flow excavation. Based on its evaluation, Empire is proposing
mass flow excavation as the primary method for pre-sweeping, subject to regulatory approvals, and a
mechanical clamshell dredge operation forlocalized dredging at SBMT.

3.4.6.1 Pre-Sweeping and Dredging Equipment Alternatives

The primary pre-sweeping method will involve using a mass flow excavator from a construction vessel to
smooth excess sediment on the seafloor along the footprint of the cable lay. A mass flow excavator uses jets to
disturb and displace the material below the excavator. This equipment is deployed from a self-propelled vessel,
making excavation continuous and adaptable. This technology may also incorporate dynamic positioning,
allowing the operator to set way points and plan sediment disturbance with a high degree of accuracy. This
equipment often works in close proximity to existing subsea objects in support of cable burial operations.

A TSHD is a selt-propelled vessel that digs, stores, and pumps dredged material. TSHDs are beneficial in long,
spread out excavation areas since they can freely move with no witres or spuds. This equipment can cover miles
of excavation each day, and returning to a dig area for a “clean up” or small touch ups to a profile is relatively
easy. There is little to no support equipment needed for the dredge to dig, transport, and pump off/bottom
dump material. However, active dig time may be reduced due to accommodate other activities, such as sailing
ot disposal of materials. A typical mid-sized hopper dredge in the United States would be expected to remove
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between 1 and 3 ft (0.3 and 0.9 m) of material vertically, across a width of 6-12 ft (1.8 to 3.7 m). After filling
the hopper, which typically will hold between 2,300 to 6,000 cubic yards (1,760 to 4,590 cubic meters) of
dredged material, the TSHD will transit to a disposal site and prepare for disposal.

A TSHD can be used for ocean placement of material; for bottom placement, the dredge opens several
gates/doors or splits its hull on a central hinge to trelease all the material over 4 to 12 minutes, usually while
moving slowly through the disposal area to clean out the hopper. If pumping a slurry (combined water and
sediment) of the dredged material to an upland disposal or beach location, the vessel discharge pipe will be
connected to a land-based pipe and the operator will pump the slurry until the hopper is reasonably cleaned
out. On a beach, the water runs into the ocean as the sediment settles on the beach. During upland disposal,
typically the sediment settles in planned cells and the excess water discharges through weir boxes. If dry
aggregate is required, the dredge will overflow any excess water using skimmers in the hopper, and then will
usually also require additional time to dry out the material. After it is adequately dtied, cranes and/or conveyors
canbe used to offload the hopper. However, this dry aggregate method results in exceptionally long cycle times,
and is often not selectedslected due to cost implications and significant duration. Once the material disposal is
completed, the dredge will travel back to the excavation area and continue with the next load.

A hydraulichydralic dredge/ cutter suction dredge (CSD) isa vessel with a large rotating cutter head thatdisturbs
material then sucks it up and uses an onboard pump to pump it either through a pipeline directly to a disposal
location or to a barge. A CSD can dig sand, clay, and rock in some cases, and can pump this material further
than a hopper dredge due to the pump size. However, it is not self-propelled, so anchors and wires or spuds
are used for small moves, and tugs are used for large moves or anchor resets. Because of this traveling limitation,
CSDs are typically not used for narrow (less than 100 feet) and/or low-face (less than 5 feet) dig areas. They
are exceptionally good at removing large amounts and can be expected to disturb and pump 8 ft (2.4 m) or
more of vertical material in one swing. If the dredge is close enough to the pump out location, a long pipeline
can be run directly from dredge to disposal. The length of this pipeline can be upwards of 6 mi (9.6 km) if
additional boosters are brought in; boosters are barges (or land-based stations) with large pumps that are
strategically put in line to increase the velocity through the pipe. If the disposal area is too far fora continuous
pipeline, the CSD can pump to a spider barge which will fill scows for transport to disposal. A spider barge is
an anchored barge connected to the pipeline from which the material is pumped; it has several “arms” that
open, close, raise, and lower to load material in scows based on the scow’s location. This method of CSD to
spider barge allows the continuous pumping of material to scows, which are then sailed to an offshore disposal,
location pumped to some type of upland disposal, or brought to a facility to be unloaded with a bucket or
conveyors if dry aggregate is needed.

A mechanical or bucket dredge consists of a barge with a bucket to move material. The dredge moves itself a
few hundred feet using spuds or wires, but ultimately requires several tugs for large moves or anchor resets.
Therefore, this equipment is beneficial for protected waters with a wider digarea, to limit the amount of forward
movement required. Mechanical dredges also require scows to move the material to a disposal site since there
is no pump or material storage onboard. Each bucket of material, typically 12 to 30 cubic yards (9.2 to 229
cubic meters), is put in a scow alongside the dredge. When the scow is full, a tug brings that loaded scow to a
disposal area and a different tug replaces an empty scow alongside the dredge, pausing digging for 20 to 60
minutes for each scow change. If bottom dumping the material to the ocean, the tug will sail the scow to the
disposal area, the scow will open its bottom doors, release all material in 4 to 12 minutes (similar to the TSHD),
then close and travel back to the dredge location. If material is to be pumped to an upland disposal or beach,
each scow will have to be brought alongside an “unloader.” An unloader is a stationary vessel with a piece that
sucks from the scow, a large pump, and a connection to which a pipeline can run to a disposal cell or location
on land. The unloader pumps slurry from the scow until it is relatively clean, then the scow makes its trip back
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to the dredging area. A less common, but available mechanical dredging method uses a high-powered backhoe
to break up and load rock.

3.4.6.2 Pre-Sweeping and Dredging Equipment Alternatives Analysis

Use of a mass flow excavator for pre-sweeping activities (to smooth sandwaves) and at utility crossings is
expected to be much shorter in duration than dredging using TSHD, CSD or mechanical dredging equipment.
The shorter duration will result in less physical presence of work vessels in the cable corridor, less interference
with other marine activities and navigation, and reduced overall duration of disturbance to the seabed and the
marine enviornment. The reduction in duration will also increase the likelihood of being able to complete
submarine export cable installaiton activities within one construction season, which greatly reduces the duration
of construction-related disturbances to the marine environment, including disturbances to marine wildlife and
fisheries.

Due to the efficiency of the operation, the mass flow excavator can be used immediately prior to the cable
installation, minimizing the potential for sediment build up between the time of the pre-sweeping operation
and the cable installation due to seabed sediment mobility. A dredging operation would likely need to be
conducted significantly in advance of the cable lay and burial operation, which would necessitate overdredging
additional volumes to account for the seabed mobility in the interim, in order to ensure the correct depths and
seabed conditions are present at the time of cable installation and burial.

Once the pre-sweeping acivitity is completed and the mass flow excavator moved to a different location, the
disturbed sediment is expected to settle out quickly. Dredging equipment may result in longer durations of
suspended sediment, both due to the increased duration of operations at a given location along the submarine
export cable route, and because of impacts associated with managing dredged material, such as barge overflow,
hopper barge decanting, and/or onshore dewatering activities that may be necessary prior to disposal, as
described in Section 3.4.6.1.

Use of mass flow excavation eliminates the dredged material disposal associated with this pre-sweeping
methodology. With dredging, Empire would need to excavate, manage and dispose of material dredged from
construction, including management of decanting and dewatering activities. Disposal of the volumes of dredged
material anticipated for pre-sweeping will involve a significant cost to the Project, and introduce added logistical
complexity associated with the management, sampling and transportation of the dredged material. Moreover,
for pre-sweeping at utility crossings, dredging equipment is expected to be impracticable and/or prohibited in
certainlocations due to the potential risk of impact to existing assets. Mass flow excavation can remove material
surrounding an existing asset with reduced risk of damage from contact with dredging equipment.

In the case that mass flow excavation cannot be used due to regulatory requirements , Empire would likely use
a TSHD to pre-sweep sandwaves. Although not preferred, the TSHD allows more efficient production for pre-
sweeping sandwaves than other dredging methods due to the independent mobility of the equipment and
disposal options.

Empire is proposing to use mechanical dredging, with a clamshell bucket, for the dredge area and submarine
export cable installation between the 35t Street and 29th Street Piers. In this area, mass flow excavation is not
practicable, because the final seabed surface elevation needs to be lowered for vessel transit, excavation of and
backfill of the cable trench (not just seabed smoothing) is required, and due to concerns related to existing
sediment contamination in this area. As such, the mechanical dredge is the most practicable solution in this
confined area to allow proper management, handling, and disposal of the dredged material.
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1. INTRODUCTION

Empire Offshore Wind LLC (Empire) proposes to construct and operate an offshore wind farm located in the
designated Renewable Energy Lease Area OCS-A 0512 (Lease Area). Empire proposes to develop the Lease
Area in two individual projects, to be known as the Empire Wind 1 (EW 1) and Empire Wind 2 (EW 2) projects.
These individual projects will connect to separate offshore substations and onshore Points of Interconnection
(POlIs) by way of separate export cable routes and onshore substations. Empire is submitting this Alternatives
Analysis as part of the Application to the U.S. Army Corps of Engineers (USACE) for an Individual Permit for
jurisdictional activities pursuant to Section 404 of the Clean Water Act (Section 404) and Section 10 of the
Rivers and Harbors Act (Section 10) for EW 2 (referred to hereafter as the Project).

Empire conducted a detailed analysis of Project alternatives to connect the offshore Lease Area to the proposed
POI in Oceanside, New York. Empire evaluated siting alternatives for the submarine export cable route from
federal waters, export cable landfall, onshore export cable route, onshore substation location, and onshore cable
route to interconnect with the POI relative to constructability, reliability, environmental resources, and
stakeholder impact criteria. Although each component was assessed separately, the siting process was
completed holistically relative to submarine and terrestrial constraints to identify the most feasible overall
solution to deliver energy from the Lease Area to the electric grid, with the fewest negative impacts. The
evaluation is informed by several factors, including desktop assessments, site-specific surveys, supply chain
capacity, commercial availability, and engagement with both regulators and stakeholders. Additional discussion
of the selection of the POI for the Project is provided in Attachment D (Project Narrative).

An initial high-level assessment of offshore constraints was conducted based on geographic information system
(GIS) data to identify the most feasible potential submarine export cable routes between the Lease Area and
the southern shore of Long Island in the vicinity of Long Beach, New York. A siting comparison of the
potential submarine export cable routes was then conducted. Section 2.1 summarizes the constraints analysis
and results for the identified submarine export cable route alternatives within federal waters. Empire conducted
a more detailed site assessment, including geophysical and geotechnical surveys, along the proposed route (see
Attachment D [Project Narrative]).

The submarine export cables exit the Lease Area, enter New York State waters, and continue to the export
cable landfall. An overview of the submarine export cable routing in federal waters is provided in Section 2.1.
A cable landfall alternatives analysis is discussed in Section 3.3, including cable installation method alternatives
and landfall evaluation criteria. Once the submarine export cables make landfall, they transition to onshore
export cables to transport power from the cable landfall to the onshore substation!. Onshore export cable
alternatives are described in Section 3.5.1 and onshote substation alternatives are described in Section 3.4.
Interconnection cables leave the onshore substation underground to deliver power to the POI; an alternatives
analysis of the interconnection cable route is provided in Section 3.5.3. The onshore cable route refers to the
complete route traversed by the onshore export and interconnection cables between the submarine cable
landfall and the POL.

In addition to evaluating Project siting alternatives, Empire also considered the use of alternative technologies.
This analysis considers wind turbine generator foundation types, alternative submarine export cable current
type, cable landfall installation, submarine asset crossing methodologies, and pre-sweeping and dredging
methodologies, as discussed in Section 3.6. These alternative technologies were assessed relative to feasibility

!'The final configuration is still under evaluation, but Empire anticipates that the design for cable landfall and onshore
transition will be consistent with the methods and environmental impacts described herein.

'rk TETRA TECH




Empire Offshore Wind LLC Individual Permit Application
Empire Wind 2 Project Alternatives Analysis

of existing technology and logistics, cost, and environmental impact, where applicable, in light of the overall
project purpose.

2. PROJECT DESIGN DEVELOPMENT

This section provides an overview of the design development of the Project, including portions of the Project
in federal waters. Section 3 provides the detailed Alternatives Analysis? in accordance with the Clean Water
Act’s 404(b)(1) Guidelines, 40 CFR Part 230, for the discharge of dredge or fill material associated with cable
landfall alternatives, submarine export cable alternatives, onshore export and interconnection cable alternatives,
onshore substation alternatives, and alternative technologies.

2.1  Submarine Export Cable Route Alternatives: Federal Waters

Based on the location of the POI, an analysis of offshore routing constraints was the first step in submarine
export cable route assessment to identify potential submarine export cable routes between the Lease Area and
the POI, to assess feasibility, and to understand potentially significant challenges along each route. In
considering submarine export cable routes between the Lease Area and the vicinity of Long Beach, New York,
the most direct submarine export cable route served as the starting point in developing the export cable route.
This was also driven by technical constraints and costs, including cable costs, installation time, and limits
associated with efficient high-voltage alternating current (HVAC) transmission. Detail on the offshore routing
constraints considered in the offshore routing constraints analysis is provided in Volume 1, Section 2 of the
Construction and Operations Plan (COP, provided in Appendix D-1 of Attachment D [Project Narrative]).

Three submarine export cable route alternatives were considered for the submarine export cable route in federal
waters, which are presented in Figure 2.1-1 and Figure 2.1-2.

Both regional bathymetry datasets (NOAA 2015) and project-specific high-resolution geophysical (HRG)
survey data were collected to analyze general seabed conditions and specific seabed-related risks along the
potential submarine export cable routes. These have allowed for routing to minimize traversing steeper seabed
slopes and areas of complex seabed due to scour, mobile seabed, potential hardgrounds, or anthropogenic
dredged channels. Steep slopes and abrupt changes in depth can pose a risk to cable installation and burial, as
seabed cable burial tools are susceptible to stability issues and decreased burial potential as slopes increase.
Areas of very shallow water also pose a challenge to the installation because a cable vessel suitable to install this
type of cable requires an adequate draft to safely maneuver.

Existing utilities and other assets pose several challenges and risks with respect to the submarine export cables
and may limit the methods and depth of burial available for cable installation at the crossing. This may add cost
and complexity to the installation, as well as residual risks to the installed cable from reduced burial in the area,
the installation of external protection, and/or from maintenance activities for the existing asset. As such, cable
crossings and close parallels are minimized to the extent feasible by the routing.

2 Alternatives for the development of the Lease Area and associated facilities are also considered as part of the Empire
COP that was filed in January 2020 with subsequent revisions in response to agency comments. The COP became
publicly available following the Bureau of Ocean Energy Management’s (BOEM) issuance of a Notice of Intent to
prepare an Environmental Impact Statement in June 2021. Additional information on the Project design development is
provided in Section 2 of the COP (Attachment D, Appendix D-1).
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Dredged and maintained channels are under the purview of the USACE. The location and depths of navigation
channels are authorized by the federal government, and the USACE periodically performs condition surveys
to identify when maintenance dredging may be needed to keep the channel available at the authorized depth.
Should a cable route cross a maintained channel, the cable must be buried deep enough below the authorized
depth to ensure that the channel can be safely maintained and to ensure that there is no risk to the cable. The
submarine export cable route alternatives for the Project all avoid dredged and maintained channels (with the
exception of the cable route associated with the Shell Creek Park (Barnum Island) Landfall Alternative discussed
in Section 3.3.5).

Traffic separation schemes (TSS) are commonly used to identify and constrain inbound and outbound traffic
lanes, typically with a separation zone between these lanes, to minimize the likelihood of vessel collisions. All
routes must cross the TSS located to the north of the Lease Area.

Charted danger zones, restricted areas, and warning areas exist for a variety of reasons and serve to advise
mariners and other users of the risks of navigating an area or conducting some type of bottom contacting
activity, such as fishing or cable laying. For these reasons, traversing charted danger zones is avoided to the
extent practicable. Similarly, charted disposal areas warn mariners and other users of the risks associated with
traversing an area of disturbed seabed. While some areas may contain relatively harmless material, such as
dredged spoils from maintained channels, others may contain “acid wastes” (an industrial byproduct),
“municipal waste” (a sewage treatment product), or munitions.

Shipwrecks and other obstructions are cataloged in the National Oceanic and Atmospheric Administration
(NOAA) Nautical Charts and within the NOAA Automated Wreck and Obstruction Information System
database. These features may represent physical hazards to installation and may be historically or culturally
significant. These features are avoided to the extent practicable by the submarine export cable routing. Where
such features must be closely approached, the HRG survey provides insight into the location and nature of the
feature through acoustic and magnetic datasets. Known and suspected shipwrecks and obstructions were
avoided to the extent practicable during pre-survey routing and the routing was further refined following the
acquisition of HRG survey data. Identified features and recommended buffer distances are in the process of
being defined through review of the HRG and diver survey data by a Qualified Marine Archaeologist (QMA).

All route alternatives also cross a Seasonal Management Area for Right Whales, where vessel speed restrictions
are in place. Project-related vessels will comply with NOAA National Marine Fisheries Service speed
restrictions in this area.

2.1.1 EW 2 Route A

Empire evaluated a submarine export cable route alternative from the northwestern corner of the Lease Area
to Long Beach to minimize cable length. The total length of EW 2 Route A from the edge of the Lease Area
to the cable landfall is approximately 18.6 nautical miles (nm) (34.5 kilometers (km)). The submarine export
cable route length within the Lease Area adds another approximately 16.3 nm (30.2 km), while also introducing
the difficulty of crossing multiple interarray cables. This route traverses north from the Lease Area to the New
York State boundary, across the outbound and inbound traffic lanes of the TSS. EW 2 Route A also traverses
closer to the higher grounds of Cholera Bank, potentially increasing the impacts to benthic habitat and areas of
increased fishing.

Further north of the inbound traffic lane, the route crosses an area of increased anchoring by large vessels (de
facto anchoring area) as identified by automatic identification system (AIS) vessel data. Establishment of an
official regulated “Ambrose Anchorage Ground” in this area is being proposed by the US Coast Guard (USCG)
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(USCG 2021) (Figure 2.1-2). To mitigate the potential risk of impact to the submarine export cables from
anchor strike, target burial depth within anchorages is informed by the cable burial risk assessment (CBRA)
considering anchor penetration depth. Although Empire can mitigate anchoring risk through the appropriate
target burial depth, the increase in depth required in these areas by the CBRA typically results in greater
installation complexity, duration, and cost. Anchorage areas may also be subject to potential future maintenance
dredging or deepening to allow use by larger vessels. Therefore, crossing either designated anchorages or de
facto anchoring areas is avoided to the extent feasible in siting the submarine export cable route. Anchoring
within the de facto anchorage is currently less regulated and more dispersed than an official anchorage, so
protection via deeper cable burial would need to occur over a larger area, increasing costs and seabed impacts
for cable burial.

Empire determined that EW 2 Route A would result in additional challenges associated with crossing the
proposed anchorage area and existing de facto anchoring area than the proposed alternative (EW 2 Route C),
as well as challenges associated with multiple interarray cable crossings within the Lease Area.

2.1.2 EW 2 Route B

EW 2 Route B was designed to exit the Lease Area from a more centrally located position and stay east of both
Cholera Bank and the de facto anchorage atea/proposed Ambrose Anchorage Ground described in Section
2.1.1. The route from the Lease Area to the EW 2 landfall runs north-northwest, crossing the inbound and
outbound lanes of the Ambrose-Nantucket TSS, to the New York State boundary This route is a total of
approximately 19.6 nm (36.2 km) in length from the edge of the Lease Area to the cable landfall. The submarine
export cable route length within the Lease Area adds another 12.9 nm (23.8 km), while also introducing the
difficulty of crossing multiple interarray cables.

EW 2 Route B crosses the Fiber-optic Link Around the Globe (FLAG) Atlantic South telecommunications
cable about 8.9 nm (16.5 km) offshore from the cable landfall in approximately 59 feet (ft, 18 meters [m]) of
water, with the route crossing nearly perpendicularly to the fiber optic cable. The route then proceeds north,
keeping over 1,148 ft (350 m) cast of a charted artificial reef area containing multiple known wrecks, before
turning to the west-northwest.

Empire determined that EW 2 Route B would result in additional challenges associated with multiple interarray
cable crossings within the Lease Area compared to the proposed alternative (EW 2 Route C), which is better
aligned with the offshore substation location.

2.1.3 EW 2 Route C (Proposed)

EW 2 Route C, the proposed alternative, was designed to better align with the anticipated location of the
proposed EW 2 offshore substation and is located further southeast within the Lease Area. This route is a total
of approximately 26 nm (48 km) in length from the edge of the Lease Area to the cable landfall. This route
offers the shortest cable length within the Lease Area, adding only another approximately 3 nm (5.6 km).

EW 2 Route C exits the Lease Area from the central north edge of the Lease Area and travels in a northwestern
direction in a relatively straight line. EW 2 Route C also crosses the FLAG Atlantic South telecommunications
cable before turning west and joining the EW 2 Route B alignment seaward of the state water boundary. EW
2 Route C also stays to the east of the charted artificial reef area containing multiple known wrecks, before
turning to the west-northwest.

Empire selected EW 2 Route C as the proposed option due to its avoidance of key constraints, such as Cholera
Bank, and areas with demonstrated higher frequency anchoring activity. Furthermore, this submarine export
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cable route minimizes interarray cable crossings within the Lease Area, which can introduce significant
challenges, as noted in Sections 2.1.1 and 2.1.2 above.

3. ALTERNATIVES ANALYSIS

Except in certain cases, 40 CFR Part 230 prohibits discharge of dredge or fill material where a practicable
alternative exists to the proposed discharge that would have less adverse impact on the aquatic ecosystem, so
long as the alternative does not have other significant adverse environmental consequences. An alternative is
considered practicable if it is available and could be implemented considering cost, existing technology, and
logistics in light of the overall project purpose. This alternatives analysis is provided in accordance with the
404(b)(1) Guidelines for the Specification of Disposal Sites for Dredged or Fill Material.

Under the 404(b)(1) Guidelines, if a proposed activity is to be located in a special aquatic site but is not water
dependent, practicable alternatives not involving special aquatic sites are presumed to be available unless the
applicant demonstrates otherwise. Offshore wind farms are generally not considered to require access or
proximity to, or siting within, a special aquatic site to fulfill their basic project purpose (wind energy generation),
and therefore, are not water dependent. Special aquatic sites include sanctuaries and refuges, wetlands, mud
flats, vegetated shallows, coral reefs, and riffle and pool complexes.

Based upon wetland delineation efforts performed to date, the proposed Project is not anticipated to
significantly affect any special aquatic sites. The Project does not cross any sanctuaries or refuges, vegetated
shallows, coral reefs, and riffle and pool complexes. The Project crosses areas of mapped National Wetlands
Inventory (NWI) and publicly available NYSDEC tidal wetlands mapping associated with open water areas
(Atlantic Ocean, Reynolds Channel, and Barnum Channel). Based on NYSDEC tidal wetlands mapping and
aerial photography, areas of mudflat and/or vegetated tidal wetlands may be present along the Project’s
interconnection cable corridor adjacent to Barnums Channel; however, Empire anticipates that these features,
if present, can be avoided with the cable bridge crossing design (see Section 3.5.4).

Empire conducted reconnaissance and wetland delineations for the Project along the onshore export and
interconnection cable route on November 4, 2021, June 28, 2022 and August 18, 2022; however, portions of
the Project were not assessed due to lack of access permission from property owners. Survey methodologies
incorporated the requirements detailed within the Northcentral and Northeast regional supplement to the U.S.
Corps of Engineers Wetlands Delineation Manual (USACE 1987). A small palustrine emergent wetland was
delineated within the Long Island Railroad (LIRR) corridor. The results of the November 4, 2021, June 28,
2022 and August 18, 2022 survey efforts are provided in the Wetland and Terrestrial Vegetation Report in
Attachment F.

3.1  Purpose and Need

The overall purpose of the Project is to develop a commercial-scale offshore wind energy facility located in
Lease Area OCS-A 0512 (Lease Area) with wind turbine generators, an offshore substation, and electric
transmission cables making landfall in the City of Long Beach, New York, to support the achievement of New
York’s renewable energy mandates.

In August 2016, the State of New York Public Service Commission adopted the Clean Energy Standard.? Under
this standard, 50 percent of New York State’s electricity must come from renewable soutces of energy by 2030,
with 2.4 gigawatts (GW) of electricity generated by offshore wind. In 2017, New York set a goal of having 2.4

3 Case 15-E-0302, Large-Scale Renewable Program and Clean Energy Standard, Order Adopting a Clean Energy Standard (Issued and
Effective August 1, 2016).
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gigawatts of energy generated by offshore wind by 2030, which the New York State Public Service Commission
adopted as a supplementary goal for its Clean Energy Standard by order dated July 12, 2018.4 In July 2019, the
Climate Leadership and Community Project Act (CLCPA) was signed into law. The CLCPA adopts a
comprehensive climate and clean energy legislation and requires that the State obtain 70 petrcent of its electricity
from renewable sources by 2030 and 100 percent by 2040, and that New York has 9,000 megawatts (MW) of
offshore wind capacity by 2035. On July 21, 2020, New York’s second offshore wind procurement was
announced, under which procurement the New York State Energy Research and Development Authority
(NYSERDA) sought up to 2,500 MW of offshore wind. On January 13, 2021, Empire’s 1,260-MW EW 2
Project was announced as a winning bidder in the State’s competitive solicitation for Offshore Wind Renewable
Energy Credits. Governor Hochul announced that Empire Offshore Wind LLC and NYSERDA entered into
the Offshore Wind Renewable Energy Certificate Purchase and Sale Agreement (PSA) on January 14, 2022.
The PSA requires Empire to design, obtain permits/approvals for, build and operate the Project and to sell the
Offshore Renewable Energy Certificates generated to NYSERDA.

The Project is needed to meet Empire’s obligation to NYSERDA to generate approximately 1,260 MW of
clean, renewable electricity from an offshore wind farm located in the Lease Area for delivery into the New
York State power grid via an expansion of Long Island Power Authority’s Barrett 138-kilovolt (kV) Substation.
The Project is an essential element in addressing the need identified by the State for renewable energy and will
help the State achieve its CLCPA mandate and other renewable energy goals.

3.2 No Action Alternative

Under the No Action Alternative, the Project would not be built, the PSA contract between Empire and
NYSERDA would not be fulfilled, and the Project’s purpose to generate and deliver to New York renewable
energy from the offshore wind farm in the Lease Area in furtherance of New York’s renewable energy mandates
and goals would not be met. The No Action Alternative does not meet the criteria to generate renewable energy
through a commercial-scale offshore wind energy facility within the area defined by Lease OCS-A 0512 to meet
the PSA to provide approximately 1,260 MW of energy to the New York State energy grid.

The No Action Alternative would result in no construction and operation of a commercial scale wind energy
project, and therefore, does not meet the Project’s overall purpose. Because it does not meet the Project’s
purpose, the No Action Alternative is not a practicable alternative and is eliminated from further consideration.

3.3  Cable Landfall Alternatives Analysis

The transition from submartine export cables to the onshore export cables will occur at the export cable landfall
location. To identify the proposed cable landfall, Empire conducted coastal and waterfront engineering analyses
of the risks and benefits of potential cable landfall locations at multiple sites along the southern shore of Long
Island, as well as the submarine export cable routing and associated constraints approaching the cable landfall
alternatives. The locations of potential cable landfalls, as discussed in Section 3.3, were also informed by the
onshore export cable routing, which is discussed in Section 3.5.

Based on the location of the POI in Oceanside, New York, and the proposed onshore substation in Island
Park, New York, the primary study area for a potential submarine export cable landfall included the shoreline
of the barrier island of Long Beach, New York. Empire also evaluated a submarine export cable route that
would make landfall directly into Barnum Island, as well as a landfall on the adjacent Jones Beach Island.

4 Case 18-E-0071, In the Matter of Offshore Wind Energy, Order Establishing Offshore Wind Standard and Framework For Phase 1
Procurement (Issued and Effective July 12, 2018).
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The shoreline adjacent to the export cable landfall locations along the southern shore of the Long Beach bartier
island generally consists of sandy beaches, with a boardwalk along Long Beach, and beach and dune areas along
Lido Beach. The boardwalk along Long Beach consists of sheet piling that would require a trenchless method
for installation of the submarine export cable. Long Beach recently underwent a USACE renourishment project,
which included the placement of new sand material and the repair of rock jetties. To the east, Jones Beach is a
State Park, consisting of sand beaches and dunes along the shoreline. By contrast, most of the shoreline along
Barnum Island consists of bulkhead or seawall. Due to the limited availability of any other undeveloped space
on Barnum Island and/or in the Village of Island Park for the cable landfall, the only evaluated landfall area
for the Barnum Island alternative is located within municipal parkland.

The offshore environment generally consists of sandy material with wave and current action typical of the
region. Significant offshore constraints on the cable landfall include the presence of existing and proposed
pipeline and cable assets along the shoreline, shoals and shallow water areas, the presence of known and
potential shipwreck areas, and a sand resource area in the vicinity of the western shoreline of the Long Beach
barrier island.

3.3.1 Cable Installation Method Alternatives

Empire is proposing to use the horizontal directional drill (HDD) installation method for the Project cable
landfall. Cable landfall installation methods considered were assessed relative to technical feasibility, cost,
logistics and minimization of environmental impacts.

Trenchless installation of the cable landfall consists of installation of the cables across the shoreline without
direct disturbance of the areas between the entry and exit points, for example, by either HDD or Direct Pipe®
installation methodologies. Both methods allow for the installation of conduits or ducts beneath sensitive
coastal and nearshore habitats, such as dunes, beaches, waterways, submerged aquatic vegetation, etc.
Trenchless installations can also be used to cross under major infrastructure, including railroads and highways.
The Project will require three separate trenchless installations to complete the cable landfall, one for each of
the submarine export cables.

Typically, trenchless installation operations for an export cable landfall originate from an onshore landfall
location and exit a certain distance offshore, determined by the offshore water depth contour and total cable
landfall length considerations. To support this installation, both onshore and offshore work areas are required.

Trenchless installation of the cable landfall is proposed due to the more extensive impacts to the marine and
shoreline environments associated with installing an open cut cable landfall across the sandy beach (Section
3.3.1.2), which would include dredging and possible temporary suspension of sediment along the offshore
portion of the submarine cables, excavation through the intertidal zone, and disturbance to beach and dune
habitats on the upland side of the landfall that may include potential foraging and nesting areas for shorebirds.
Seabed mobility and coastal shoreline erosion are also significant concerns in the vicinity of the cable landfall,
and a trenchless installation will allow deeper installation across the shoreline than an open cut installation
could, which will minimize potential for cable exposure during erosion events. Engineering evaluation
concluded that the Direct Pipe® installation method is not feasible at Empire’s proposed cable landfall
(Alternative A) location due to deep foundation and sheet piles supporting the boardwalk and existing structures
(Section 3.3.3). Furthermore, Direct Pipe® requires a fabricated steel pipe behind the launch pit that would
extend 400 to 500 ft (122 to 152 m) for the duration of the installation, which would result in multiple road
closures for several months. Due to the shallow installation angle, an entry pit 15 to 20 ft (4.6 to 6.1 m) is
required and would also need to be staged farther north in the roadway than for the HDD installations.
Therefore, HDD installation is proposed for the cable landfall installation.
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3.3.1.1 Horizontal Directional Drill (HDD) (Proposed)

The onshore work area for HDD installations is typically located within the upland cable landfall parcel(s) at
the HDD entry point. The evaluated cable landfall alternatives in Section 3.3.3 were sited to avoid vegetation,
natural habitats, beach and wetlands, or other waters of the US (WOTUS). Once the onshore work area is set
up, casings may be installed at the drill entry points and the HDD activities commence using a rig that drills a
borehole underground. The drill begins with a pilot bore that consists of advancing a steerable, rotary drill bit
along the design alignment from the drill rig entry location to the exit location. Once the pilot bore is completed,
the drilling assembly is removed and replaced with a reaming assembly. Reaming involves enlarging the pilot
bore to a larger diameter to accommodate the conduits. Depending upon the required diameter, multiple passes
with reamers of increasing diameter may be required to incrementally enlarge the pilot bore to its final diameter.

Upon completion of the reaming pass(es), the condition of the HDD bore is assessed by completing a swab
pass through the bore. This pass consists of pushing or pulling a slightly smaller diameter batrel or ball reamer
through the fully reamed bore from start to finish. When the reaming operation is completed, the conduit (steel
ot high-density polyethylene), in which the submarine cable will be installed, is pulled back onshore within the
drilled borehole from the offshore exit side. The process of drilling a borehole and conduit pull back will be
completed three times for the Project, once for each submarine export cable circuit. The cable installation will
be completed when all three submarine export cables are installed through these conduits.

The offshore exit location requires some seafloor preparation to collect any drilling fluids that localize during
HDD completion. Preparation will include excavation of pits at each offshore exit location and may also include
installation of temporary steel casings from a jack-up barge to below the mudline. Casings may, or may not, be
supported by goal posts. The jack-up barge will also house a drill rig. Seabed preparation may also be completed
with the installation of a cofferdam for each HDD and excavation to remove material from the cofferdam. The
offshore work area for HDD installation requires approximately 22,500 square feet (2,090 square meters) per
cable.

Onshore, the entry side of the HDD installation requires an approximate workspace of at least 246 by 246 ft
(75 by 75 m) per cable. The entry side workspace area is required to locate equipment necessary for the
installation, which includes the drill rig, stacks of drill pipe, operator control cabin, tooling trailers, crane or
excavator, separation plant, mud tanks, mud pumps, water storage tanks, office trailer, and support trailers.

In addition to the entry and exit workspace areas, a conduit staging area is also required for fabricating each
conduit (or pipe) string. Each conduit string is fully fabricated into a single string with a length equivalent to
the approximate length of the HDD installation (additional length may be necessary to account for geometry).
This results in a conduit staging area requirement for a single conduit string that is typically 20 to 25 ft (6.1 to
8.2 m) wide by the length of the conduit string (approximately 2,460 ft [750 m]). The conduit string is floated
out to the offshore HDD exit location, where it is installed using the drill string to pull it back through the drill
hole.

Empire is evaluating potential temporary offsite staging areas for fabricating the HDD conduit strings for the
cable landfall. Empire is prioritizing potential temporary fabrication and conduit stringing areas that are existing
paved or developed areas (e.g., parking areas or roadways) with existing access to the water. Once fabricated,
each conduit string would be rolled across the land toward the water via pipe rollers in an approximately one-
day operation (per HDD/conduit). From there, it would be towed by boat to the offshore HDD exit location
for installation.
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Target depths of the cable landfall HDDs vary by length, down to approximately 100 ft (33 m). Longer HDD
installations typically require greater depths of cover to allow for sufficient overlying strength to resist the
drilling fluid pressures. Inadvertent drilling fluid returns may occur when drilling fluid pressures exceed the
strength of the overlying geotechnical material, and pressure causes the drilling fluids to follow a path that flows
upwards and outwards until the pressure is relieved. Drilling fluids reaching the sediment surface may pond on
the ground surface in uplands or be released on the seabed as inadvertent returns. All HDD installations carry
some risk of an inadvertent drilling fluid return, especially during the exit curve and exit tangent, as the drill bit
is steered upwards toward the ground surface or seabed. Inadvertent return risks can be reduced along the
majority of an HDD alignment by selecting an appropriate depth of cover that provides sufficient overlying
strength to resist the required fluid pressures.

Geotechnical conditions, HDD geometry, and bending radii dictate HDD installation depth, which may be
driven by a combination of factors, including sediment characteristics, the required HDD entry angle, avoidance
of existing shoreline infrastructure, limitations on the length of the drill, and potential impacts on maritime
traffic at the location of the HDD exit point. Another consideration for the export cable landfall alternatives is
the need to maintain required spacing (minimum 10 ft) between the submarine export cables, as well as offsets
from other existing infrastructure.

3.3.1.2 Direct Pipe®

Direct Pipe® is a trenchless method that can be used when HDD methods present challenges for a particular
crossing. Similar to HDD, Direct Pipe® operations will originate from an onshore cable landfall location and
exit offshore, using both onshore and offshore work areas and requires approximately 260 by 680 ft (79 by 207
m) of onshore workspace per cable. The onshore work area is typically located within the export cable landfall
parcel(s). Target depths of landfall paths vary by the length of the Direct Pipe®, up to approximately 80 ft (24
m); however, one advantage of the Direct Pipe® method is that it may allow for a shallower installation than
the equivalent length HDD, while still reaching sufficient depths to minimize potential cable exposures from
erosion or storm events.

Once the onshore work area is set up and a shallow launch pit has been excavated, Direct Pipe® activities
commence. The method involves using a pipe thruster to grip and push a steel pipe with a microtunnel boring
machine (MTBM) attached to the leading edge through a seal attached to the pit wall and along the alignment.
The MTBM travels along the installation path from onshore to offshore. Once the MTBM exits onto the
seafloor and is removed, the duct used to house the electrical cable can be fabricated into a pipe string one joint
at a time within the same onshore entry workspace area and pushed into the casing pipe that was previously
installed using the Direct Pipe® method. As with the HDD method in Section 3.3.1.1, this process is repeated
three times, once for each submarine export cable circuit.

The offshore exit locations will require some seafloor preparation to retrieve the MTBM. Preparation may
include completing a shallow excavation (wet) for the MTBM at each exit location. Marine support is needed
(e.g., vessels, barges, divers) to excavate the exit pits and support retrieval of the MTBM.

The Direct Pipe® method avoids the need to fabricate a conduit string in a continuous length for each cable,
as is requited for the HDD installation method. As such, the Direct Pipe® installation does not requite an
offsite staging and fabrication atea. The Direct Pipe® method also avoids the risk of inadvertent returns since
drilling fluids are not required to maintain the borehole pressure. However, because the duct is fabricated one
joint at a time within the onshore workspace, a larger cable landfall workspace is needed onshore, with greater
space constraints for the cable landfall siting. As such, the Direct Pipe® method is only a feasible installation
method at certain cable landfall location alternatives, described further in Section 3.3.3. The proposed cable
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landfall alternative (Alternative A) does not have sufficient space for installation using the Direct Pipe®
method, and Direct Pipe® is not feasible due to existing infrastructure constraints. Moreovet, a Direct Pipe®
method at this location would result in greater impacts to traffic from road closures. Therefore, Empire is
proposing the HDD method for installation of the cable landfall.

33.1.3 Open Cut

An open cut alternative uses standard submarine cable installation methods to facilitate installation at the target
burial depth along the approach to landside. Open cut methods may include open cut trenching/dredging or
jetting to bury the cables up to the landfall conduits. Jetting involves the use of pressurized water jets directed
into the seabed, creating a trench. As the trench is created, the submarine export cable sinks into the seabed.
The displaced sediment then resettles, naturally backfilling the trench.

Dredging is then needed to excavate, remove, and/or relocate sediment across the shoreline and intertidal area
to allow the cables to make landfall at the target installation depth. Dredging can be completed through
clamshell dredging, suction hopper dredging, and/or hydraulic dredging. During dredging activities, the
dredged material is collected in an appropriate manner for either re-use or disposal (depending on the nature
of the material) and in accordance with applicable regulations.

A typical open cut method involves installation of one or more sheet pile cofferdams to isolate the area of the
shoreline at the cable landfall, dewatering within the area of the cofferdam, and excavating a trench for each
cable within the dry cofferdam(s). Cable conduits would then be installed within each trench and the trench
would be backfilled. Following installation of the conduits across the shoreline, the cables would be pulled
through the conduits for their final installation. A traditional trenched installation then continues across the
beach and dune area along the onshore export cable route.

An open cut cable landfall is unlikely to be either feasible or permitted. The shoreline along much of the
southern coast of Long Island, including the export cable landfall area, is regulated by New York State as a
Coastal Erosion Hazard Area due to the area’s exposure to wave action from the Atlantic Ocean, which would
require the export cable landfall to be installed deep enough to avoid impacts from coastal processes. Deep
installation of the export cables with an open cut cable landfall, if feasible, would require extensive disturbance
for dredging, excavation, and stockpiling across the shoreline and beach area. It would also result in direct
disturbance to the beach and dune habitat for trench installation of the three export cables, and the associated
potential wildlife impacts, including potential impacts to habitat for nesting shorebirds. Finally, direct
disturbance and excavation of the shoreline and beach is likely to be viewed unfavorably by the local community
and other stakeholders. Empire, therefore, determined that the open cut installation method is not a practicable
alternative for the Project and would result in greater environmental impacts than a trenchless installation.

3.3.2 Cable Landfall Evaluation Criteria

The evaluation of cable landfall, submarine export, and onshore export cable route alternatives was conducted
as an iterative process that involved multiple steps of evaluation of the offshore and onshore cables routes,
constraints on potential landfall locations, and the feasibility of landfall installation methodologies at potentially
suitable landfall sites. Each of these Project components, although described as separate evaluations, were
considered in concert for the selection of the overall preferred solution for the Project. Each landfall was
evaluated relative to the following existing technology, logistical, cost, environmental, and stakeholder criteria:

e Proximity to the preferred POI (e.g., route length);

e Prior subsea cable landfall success in nearby areas;
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e Temporary staging area size/options (e.g., preferably land without permanent structures, with a
minimum size to allow for adequate staging);

e  Hydrodynamics and sediment dynamics (e.g., erosion, shoaling);

e Anthropogenic interferences (e.g., fish trap area, pipelines, dredging, sand resources, navigational
impacts);

e Environmental, wildlife habitat, and cultural considerations (e.g., eelgrass, dunes, wetlands, sand
resources, butied and/or submerged cultural resources);

e Technological and logistical constructability complexities (e.g., long additional water crossings, vessel
access, asset crossings); and

e Land use (e.g., consistency of existing uses).

Cable landfalls were evaluated relative to the use of trenchless as well as open cut methodologies (see Section
3.6.5). The trenchless installation methodology was selected due to the avoidance of environmental impacts
associated with the open cut methods. As such, the evaluation of cable landfall siting alternatives is based on
the use of a trenchless installation. A summary table of the cable landfall alternatives and associated nearshore
submarine export cable route alternatives within New York state waters is provided in Table 3.3-1.
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Table 3.3-1
Assessment Criteria

Cable Landfall and Submarine Export Cable Route Alternative Comparison

Cable Landfall
Alternative A
(Proposed)

Cable Landfall
Alternative B

Cable Landfall
Alternative D

Cable
Landfall
Alternative

Cable
Landfall A +
Landfall E

Jones
Beach Cable
Landfall

Barnum
Island
Cable

Cable Landfall Alternative C

Alternative C1 Alternative C1 Alternative C1 Alternative C1  Alternative

Summary of Route Characteristics

with Deep
Burial (no Pre-
Dredging)

with Deep Burial
(Pre-Dredging)

with
Trenchless

C3

E

Alternative

Landfall

Alternative

Total Route Submarine Export

28.7 i i i i i i
Cable Route Length (Lease Area  29.1 mi (46.8 km) ok 27.1mi (43.6km)  27.1mi(43.6km)  27.1 mi (43.6 km) 27'1;:7'] )(43'6 29'8&'1)(48'0 26.8 mi (43.2 km) (23 ;’ |?r]rl1 ) 304 Q:T:)(A'S'g 30'0;2'1)(48'3 23'85:1)(38'4
to Cable Landfall) a/ (46.2 km) '
Submarine Export Cable Route . . . . . . . .
6.8 mi 6.8 mi 6.8 mi 6.8 mi
Length (New York boundary to 8.8 mi (14.2 km) 8.4 mi (13.6 km) 9.6 mi (15.4 6.5 mi (10.5 km) 9.1 mi (14.6 10.1 mi (16.3 9.7 mi (15.7 3.9 mi (6.2 km)
(11.0 km) (11.0 km) (11.0 km) (11.0 km) km) km) km) km)

cable landfall)
Approximate Total Onshore Route . . . . . . . .

. . 3.8 mi 3.8 mi 3.8 mi 3.8 mi 3.8 mi . 3.3mi (5.3 . 2.8mi (4.5 11 mi (17.7
Length to PQI (Onshore Export + 3.3 mi (5.3 km) 3.2mi (5.1 km) (6.1 km) (6.1 km) (6.1 km) (6.1 km) (6.1 km) 5.2 mi (8.4 km) km) 3.9 mi (6.3 km) km) km)
Interconnection Cable)
Environmental Factors
ziﬁr;arme Export Cable Length 5 4 3 3 3 3 7 2 6 9 (longest) 8 1 (shortest)
Utility Crossing Potential ?'gf)o(g“gz f:rbdlz 4H10YP BIT2 oo o caemy  2205YE (OB o0l o sy 2205YP(LEBE 4410y 0 o o 8820y 8,820 y3 2,205 yd? 2,205 yd?3
Sediment Disturbance Volume b/~ metors [m]) m?) 0 YARLS, m?) <00 YAR L m?) (3,372 m?) 20 YL (6,744 m?) (6,744 m?) (1,686 m?) (1,686 m°)
Estimated Total Cable 177,601 yd3 172,903 yd3 161,924 yd3 161,924 yd? 161,924 yd? 161,924 yd? 179,414 yd3 160,149 yd3 180,059 yd®  180,059yd®  179,091yd® 142,407 yd?
Protection Volume c/ ' y ’ y ’ y ' y ' y ' y , y ) y ) y ) y ) y ) y
Number of dredged/maintained 0 0 0 0 0 0 0 0 0 0 1 0
channels crossed d/
;?ggtglacross Sand Resource 0 0 41001 (1250 m)  4,100ft(1,250m)  4100ft(1,250m) 1% :1)(1’250 0 4,100 ft (1,250 m) 0 0 0 0
Centerline distance to Sand 3,539 ft 1,991 ft (607 4,270 ft (1,300
Resource Area e/ 1,991 ft (607 m) 223 ft (68 m) 0t (0 m) 0ft(©m) 0 ft (0 m) 0ft(Om) 176 ft (54 m) 0ft(0Om) (1,079 m) m) 2531t (77:m) m)
Wrecks and opstructlons within 0 0 0 0 0 0 0 0 0 0 2 5
the cable corridor f/
Significant Coastal Fish and
Wildlife Habitat No No Yes Yes Yes Yes Yes Yes No No Yes Yes
Technological and Logistical Factors
Cable Landfall Area 2.38 ac 0.72 ac 4.9 ac 4.9 ac 4.9 ac 4.9 ac 49 ac 57.4 ac 1.56 ac 3.29 ac 11.6 ac 3.5ac
Maximum Water Depth, ft (m) g/ 55.4 ft (16.9 m) 52.2 ft (15.9 m) 53.1 ft (16.2 m) 53.1ft(16.2 m) 53.1ft(16.2 m) 53.1ft(16.2 m) 44 ft (13.4 m) 51.2 ft (15.6 m) 33'8:])(10'3 51'8:])(15'8 50'5:])(15'4 61'7:])(18'8
Number of existing and planned
utility crossings within New York 5 3 2 2 2 2 3 2 5 5 2 2
state waters
Hydrodynamics/Sediment Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

dynamics/Coastal Erosion
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Assessment Criteria Cable Landfall Cable Landfall Cable Landfall Alternative C Cable Landfall Cable Cable Barnum Jones
Alternative A Alternative B Alternative D Landfall Landfall A + Island Beach Cable
Prepese) Alternative C1 Alternative C1 Alternative C1 Alternative C1  Alternative Alterlr;atlve kl?gg;gl:vlze Lgr?ctj);gll Ahi?ﬁ;ﬁ'\'/e
with Deep with Deep Burial with C3
Burial (no Pre- (Pre-Dredging) Trenchless
Dredging)
Potential Cable Landfall . . HDD or Direct . . HDD or Direct HDD or Direct HDD or Direct HDD or Direct
Installation Methods HDD HDD HDD or Direct Pipe® Pipe® HDD or Direct Pipe® Pipe® Pipe® Pipe® HDD HDD HDD Pipe®
Construction Complexity High High Low High High High Moderate Low High High High High
Potential Residential Noise . . . . .
Impact of Cable Landfall High High Moderate Moderate Moderate Moderate Moderate Low High High High Low
E;;Z?;ﬁ Ih';'rafflc Impact of Cable High High Moderate Moderate Moderate Moderate Moderate Moderate High High Low Low
Availability of Existing Technology Yes Yes Yes No Yes No Yes Yes Yes Yes Yes Yes
Commercial Factors
Park_land alienation potentially Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No i/
required
Parkland conversion potentially Yes Yes No No No No No Yes Yes Yes Unknown No
required
ﬁ:kble landfall easement/permit Moderate Moderate High High High High High High Moderate High Unknown Unknown
e Y N N N N N Y N Y A N N
. es o} o} o o o es o es es o 0

(Technology/Cost/Logistics)
Least Environmentally
Damaging Practicable Yes No No No No No No No No No No No
Alternative
Notes:

a/ as measured from the edge of the Lease Area.

b/ based on up to 735 yd® (562 m®) at applicable utility crossings.

¢/ based on up to remedial cable protection on up to 10% of each of the three submarine export cables, and additional cable protection at utility crossings.

d/ Based on USACE Maintained Channel Quarter Reach (USACE 2007).

e/ Based on BOEM sand and gravel lease areas (BOEM 2020).

f/ Based on NOAA Automated Wrecks and Obstruction Information System (NOAA 2009) mapped locations within a 900-ft (274-m) corridor of the submarine cable route alternative.

g/ Bathymetry is measured for the submarine cable corridor where it enters state waters, from NOAA NCEIl's U.S. Coastal Relief Model (CRM).

h/ This assessment is excluding the consideration of the onshore cable routing from the cable landfall to the POI. See Section 3.5 for the alternatives analysis of the onshore export and interconnection cable routes.
i/ Although alienation of municipal parkland is not required, this alternative would need an agreement from New York Office of Parks, Recreation and Historic Preservation for crossing Jones Beach State Park.
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3.3.3 Long Beach/Lido Beach Landfall Alternatives

Empire identified five export cable landfall options within the City of Long Beach and Town of Hempstead,
New York. These include, from west to east: Laurelton Boulevard and West Broadway (Alternative E);
Riverside Boulevard and East Broadway (Alternative A); Shore Road and Monroe Boulevard (Alternative B);
the Lido Beach West Town Park (Alternative C); and the Lido Beach Town Park (Alternative D). Each is
described in more detail below and shown in Figure 3.3-1. Submarine constraints associated with the
submarine export cable route(s) to each cable landfall alternative are presented in Figure 3.3-2. Based on the
evaluation of different installation methods (Section 3.3.1), this section primarily considers trenchless
installation solutions (HDD or Direct Pipe®) for these export cable landfalls.

In the selection of export cable landfall alternatives, optimizing the combination of the submarine and onshore
export cable routes was a key priority due to the potential complexity of cable routing in this area.

3.3.3.1 Alternative A (Proposed)

Cable landfall Alternative A is located in the City of Long Beach and encompasses approximately 2.4 acres (ac,
1.0 hectares [ha]). The cable landfall is located partially within Riverside Boulevard and partially on a mostly
bare, privately owned, approximately 4.9-ac (2-ha) vacant parcel located to the west of Riverside Boulevard and
to the south of East Broadway. This vacant parcel has been used for parking and equipment storage in the past,
and potential future development plans for this parcel are uncertain. The adjacent parcel located to the east of
Riverside Boulevard is under redevelopment as part of the Long Beach Superblock Project®. Immediately to
the north of cable landfall Alternative A, across East Broadway, there are various high-rises. To the south of
the cable landfall, the export cable route traverses the end or Riverside Boulevard, in close proximity to or
underneath an existing small commercial building, and underneath the raised oceanfront boardwalk adjacent to
Long Beach/Ocean Beach Park. The conceptual export cable landfall alighment is designed so that two cables
are within Riverside Boulevard, and the third cable is along the easternmost portion of the privately owned
parcel to minimize impact to developable space on the privately owned parcel. The onshore export cable route
alternatives from cable landfall Alternative A are approximately 1.3 to 1.5 mi (2.0 to 2.4 km) long and offer
some of the shortest routes to the proposed onshore substation (Onshore Substation C).

The Riverside Boulevard corridor is narrow and constrained by utility congestion, allowing limited space for
siting of the transition joint bays and duct banks within the roadway. Cable landfall Alternative A has sufficient
space for a cable landfall of all three export cables and the temporary workspace for cable landfall activities if
the vacant parcel is commercially available and the necessary land rights can be obtained. Empire is currently
evaluating whether an export cable landfall with three circuits in the right-of way is practicable in the event that
the export cables and cable landfall workspace is limited to the public right-of-way. In the event that the cable
landfall can be entirely limited to public right-of-way, it is anticipated that one of the export cable circuits would
require drilling under the existing commercial building at the southern end of Riverside Boulevard.

5> The Superblock Project is located along Shore Road between Riverside Boulevard and Long Beach Boulevard.
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Due to the limited space availability and the presence of shoreline obstructions, Empire determined that the
Ditect Pipe® installation method is not feasible for Alternative A. Engineering evaluation concluded that the
Ditect Pipe® installation method is not feasible at Empire’s proposed cable landfall (Alternative A) location
due to deep foundation and sheet piles supporting the boardwalk and existing structures (Section 3.3.3). Direct
Pipe® installation is not suitable because it requires a fabricated steel pipe behind the launch pit that would
extend 400 to 500 ft (122 to 152 m) for the extent of the operations, resulting in multiple road closures for
several months. The Direct Pipe® installation also requites the onshore entry pit to be much further north than
for the HDD installations, since the angle of installation for Direct Pipe® is less steep. Onshore impacts from
Direct Pipe® installation at this location would be significant, requiring more street closures, heavy equipment
(side booms) to support the steel pipe behind the entry pit, a larger footprint from additional equipment, and
noise impacts for a greater duration. Therefore, the HDD installation method is proposed and Ditect Pipe®
was not considered further at this location.

In the event that the cable landfall is limited to the public right-of-way, one potential limitation at cable landfall
Alternative A is that there may not be sufficient space for contingency in the case of an HDD failure along one
or more of the export cable alignments. Typically, if an initial HDD attempt fails, another attempt may be made
along a parallel alignment immediately adjacent; however, for cable landfall Alternative A, a separate
contingency landfall may be required due to the highly constrained spacing of the three cables.

The submarine export cable route to Alternative A will extend a total length of 7.7 nm (8.8 mi, 14.2 km) from
the cable landfall to the New York State boundary. This route requires crossing a total of three existing, two
planned, and two out-of-service submarine utilities within New York state waters, including the existing
Transco Lower New York Bay Lateral (LNYBL), a 26-inch diameter natural gas pipeline. The LNYBL is located
approximately 3,280 ft (1 km) from shore along this route; the submarine export cable route also crosses the
high-voltage direct current (HVDC) Neptune Power Transmission Cable and the FLAG Atlantic
telecommunications cable. The planned utilities are the Wall, New Jersey to Long Island (Wall-LI)
telecommunications cable and the Poseidon transmission cable. These utility crossings are expected to involve
the use of hard substrate cable protection measures on the seafloor (e.g., rock berm, concrete mattresses, etc.).

The most challenging aspect of the nearshore routing at this location is the Transco LNYBL crossing in shallow
water. Empire evaluated trenched asset crossing solutions for this crossing as well as trenchless HDD crossing
solutions. HDD solutions included:

e Extending the export cable landfall HDDs at Alternative A to approximately 5,000 ft (1500 m) and
including the Transco LNYBL crossing as part of the landfall; or

e Completing separate, shorter, water-to-water HDDs underneath the Transco LNYBL pipeline, with a
shorter (1,650 ft to 3,280 ft [500 m to 1000 m]) trenchless cable landfall segment exiting to the north
of the Transco LNYBL crossing.

HDD crossings of the Transco LNYBL pipeline have the additional benefit of reducing the length of jetting
impact to the seafloor along the submarine export cable route; however, both of these trenchless options were
eliminated from consideration due to the risks associated with drilling underneath an active natural gas pipeline,
length of the drill, cable rating and pull-in considerations. The length of the installation to extend the cable
landfall past the pipeline crossing would be too great for the technical limitations of an HDD at this location,
given geotechnical and ground conditions, environmental risk, cable rating, and other factors. Given the
potential for sandy and mobile sediment in the vicinity of the export cable landfall, which increases the risk of
inadvertent returns of drilling fluid, undermining of the sediments surrounding the pipeline, and uncertainty of
the drill path, the HDD crossing of the Transco LNYBL was deemed impracticable.
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A trenched crossing design was also evaluated for the Transco LNYBL crossing location approaching cable
landfall Alternative A. The area of the crossing is expected to have medium to high fishing activity and water
depths of approximately 31 ft (9.5 m). To reduce potential conflict with fishing activities and ensure sufficient
cover and protection over the submarine export cables, rock berm or concrete mattress protection over the
cables will be required at the Transco LNYBL crossing location. Evaluation of crossing options indicated that
up to approximately 7 ft (2 m) of shoaling will result from each pipeline crossing. Shoaling decreases the water
depth above the seafloor, which may result in navigational impacts and reduce the accessibility of the area to
deeper-draft vessels. Utilizing the Northeast Ocean Data Portal (2021 dataset) and Automatic Identification
System (AIS) data, an initial characterization of vessel traffic within the area of the pipeline crossing, which
occurs less than 1 nm offshore landfall Alternative A, identified the presence of pleasure craft, sailing vessels,
passenger vessels, tug and tow vessels, and fishing vessels (listed in order of most frequent to lowest
occurrence). Average vessel lengths are approximately 72 to 79 ft (22 to 24 m) with an average of approximately
12 ft (3.7m) draft. Traffic frequency crossing the area is one vessel approximately every one to two days. There
were no identified cargo vessels or tanker vessels within the area of the crossing.

Pre-installation, localized dredging over the pipeline, either with mass flow excavation (MFE) or diver-assisted
dredging operations, could reduce shoaling height to some extent, but the existing depth of the pipeline is
uncertain due to seabed dynamics and both methods carry potential safety risks to the pipeline that would
require further evaluation to determine feasibility. This method also may not be feasible due to the prohibitions
or limitations on dredging by the asset owner. Therefore, available information cannot confirm that it would
be technically feasible to install the Transco LNYBL crossing with less than 7 ft (2 m) of shoaling.

During evaluation of potential submarine export cable routes to the landfall alternatives, Empire also
considered avoidance of a sand resource area that is located offshore of Lido Beach (Figure 3.3-2). The
submarine export cable route (centerline) for Alternative A is located approximately 1,991 ft (607 m) west of
the sand resource area. Existing infrastructure (the FLAG Atlantic telecoms cable) is located between
Alternative A and the sand resource area; therefore, installation of the submarine export cables along this route
is not expected to result in any impacts to or new limitations on the use of the sand resource area.

Considering the nearshore environment, the Alternative A cable landfall has a relatively short distance to deeper
waters, suitable for setting up the offshore portion of the HDD installations. Water depths at the exit pits
offshore are expected to be approximately 30 ft to 33 ft (9 m to 10 m) below mean lower low water (MLLW)
for HDD installation lengths of 1,650 ft (500 m) to 3,280 ft (1000 m). HDDs on the shorter end of that range
offer more favorable, flexible routing between the offshore exit points of the HDDs and the Transco LNYBL.

The cable landfall HDDs will need to traverse underneath the raised oceanfront boardwalk. The HDDs will
need to be installed deep enough to allow adequate spacing between the export cable conduits and the bottom
of the sheet pile associated with the boardwalk structure. As part of Empire’s conceptual design, casing pipes

may be installed on the onshore entry side of each HDD below the existing commercial building and the
boardwalk.

The Ocean Beach Park area offers a variety of recreation to visitors in summer, including summer concerts.
Since Ocean Beach Park is municipal parkland, parkland alienation by State legislation may be required for the
underground crossing of the beach. According to correspondence received from the New York State Office of
Parks, Recreation and Historic Preservation (NYOPRHP) dated December 9, 2021, the City of Long Beach
received three Land and Water Conservation Fund (LWCF) grants in the 1980s for the development of the
Long Beach boardwalk, dunes, and swimming facilities. NYOPRHP indicated that the use of Landfall A could
impact LWCEF areas, and additional coordination with NYOPRHP and/or National Park Service (NPS) will be
required. Crossing underneath a LWCF area may result in additional regulatory challenges if a federal
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conversion process is required. A federal conversion process requires the provision of replacement property
that is of equal or greater fair market value and of reasonably equivalent usefulness and location as the lands
being removed from outdoor recreation use.

The onshore workspace at cable landfall Alternative A is in close proximity to sensitive noise and air quality
receptors, including residences adjacent to Riverside Boulevard. The export cable landfall installation would
require space at the intersection of East Broadway and Riverside Boulevard, which would likely require road
closure, traffic impacts and disruption of access to residential buildings for a prolonged petriod of time
(approximately 6 to 24 months). Due to the space constraints, limited mitigation options may exist for these
potential noise and traffic impacts.

As one of the three westernmost export cable landfalls (which include Alternatives E, A, and B) the export
cable landfall would cross through the proposed Bayside Development, a potential project listed in the City of
Long Beach’s comprehensive plan, “Creating Resilience: A Planning Initiative,” which was updated in a draft
in January 2018 (City of Long Beach 2018).

In summary, Alternative A is a practicable alternative for an export cable landfall of three circuits, in the event
that land rights can be obtained for the vacant parcel to the west of Riverside Boulevard, as well as other
necessary land rights (i.e., parkland alienation and conversion). Empire is evaluating the feasibility of installation
of three circuits in the right-of-way in the event that the cable landfall is limited to the public right-of-way.
Challenges for Alternative A include installation of the cable landfall underneath the Long Beach boardwalk,
shoaling required for the submarine export cable crossings of the Transco LNYBL, parkland alienation and
conversion, and potential noise, traffic and air quality impacts. However, cable landfall Alternative A results in
submarine export cable routing that avoids close proximity to the sand resource area and minimizes the
submarine export cable route length, cable protection footprint and potential area of pre-sweeping, relative to
the other alternatives that are practicable (Alternative E, Alternative C3, and Alternative A+E) on the basis of
existing technology, logistics and cost. As such, Alternative A was determined to be the least environmentally
damaging practicable alternative and has been selected as the Empire’s proposed alternative.

3.3.3.2 Alternative B

Alternative B is in the City of Long Beach and consists of only approximately 0.7 ac (0.3 ha) of workspace
within Monroe Boulevard. The onshore workspace for the export cable landfall is bounded to the west by
apartments and to the east by an apartment building and a parking area. To the north, the cable landfall traverses
the intersection of Monroe Boulevard and East Broadway. To the south, the cable landfall is bounded by Shore
Road, and the HDD path would traverse the end of Monroe Boulevard and a raised oceanfront boardwalk,
adjacent to Ocean Beach Park. Compared to other sites considered, the onshore side of Alternative B is
relatively far from the shoreline along the beach, which increases the length of the required trenchless
installation segment. Potential onshore export cable routes from Alternative B are approximately 1.4 mi (2.2
km) long and offer some of the shortest routes to the proposed onshore substation (Onshore Substation C).

The submarine export cable route to cable landfall Alternative B extends a total length of 7.3 nm (8.4 mi, 13.6
km) to the New York state waters boundary. This route requires crossing a total of one existing, two planned,
and two out-of-service utilities within New York state waters, including crossing the existing HVDC Neptune
Power Transmission Cable, which is crossed approximately 9,630 ft (2,940 m) from shore. The planned utilities
are the Wall, New Jersey to Long Island (Wall-LI) telecommunications cable and the Poseidon transmission
cable. The submarine export cable route and the trenchless landfall installation would also be constrained by
the FLAG Atlantic telecoms cable, which is located immediately to the west of this landfall alternative.
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During evaluation of potential submarine export cable routes to the landfall alternatives, Empire also
considered avoidance of the sand resource area that is located offshore of Lido Beach (Figure 3.3-2). The
submarine export cable route approaching Alternative B avoids the sand resource area, with the route centerline
located approximately 223 ft (68 m) west of the sand resource area. Empire expects that the submarine cable
corridor for Alternative B would have a similar offset from the sand resource area as Alternative C3 (see Section

3.3.3.3).

Similar to Alternative E (see Section 3.3.3.5), installation activities would be directly adjacent to noise sensitive
areas, including high-rise and residential buildings; however, this cable landfall alternative is surrounded by
buildings and residences, and does not have the adjacent vacant parcels that are present at cable landfall
Alternatives A and E. The cable landfall installation requires space at the intersection of East Broadway and
Monroe Boulevard, which would likely require road closure and traffic impacts for a prolonged period of time.
Due to the extremely constrained space availability, limited mitigation options exist for these potential noise
and traffic impacts.

This cable landfall also has a relatively short distance to deeper waters suitable for setting up the offshore
portion of the trenchless installation. Access from offshore is obstructed, however. The route would need to
traverse the raised oceanfront boardwalk and also the narrow corridor at the end of Monroe Drive between
two buildings.

Since Ocean Beach Park in the City of Long Beach is municipal parkland, parkland alienation by State legislation
may be required for the underground cables to cross the beach. According to correspondence received from
the NYOPRHP dated December 9, 2021, the City of Long Beach received three LWCF grants in the 1980s for
the development of the Long Beach boardwalk, dunes, and swimming facilities. NYOPRHP indicated that the
use of landfall Alternative B could impact these LWCF areas, and additional coordination with NYOPRHP
and/or NPS will be required. A crossing of the LWCF area may result in additional regulatory challenges in the
case a federal conversion process is required. A federal conversion process requires the provision of
replacement property that is of equal or greater fair market value and of reasonably equivalent usefulness and
location as the lands being removed from outdoor recreation use.

Alternative B is a not a practicable alternative due to the limited availability of workspace, and adjacency of
buildings and residences, combined with the potential regulatory challenges of installing the submarine export
cable route in proximity to the sand resource area. Installation of one or two cables to Alternative B in
combination with another landfall may alleviate some of the challenges (similar to Alternative A+E, Section
3.3.3.6) but would result in greater environmental impact, due to the need for an additional submarine export
cable corridor, which would spread impacts over a greater area rather than aligning the three submarine export
cables along a single route. Using multiple landfalls would also increase onshore impacts and the extent of
resident disruptions associated with potential noise and traffic impacts.

3.3.3.3 Alternative C

Cable landfall Alternative C is located at Lido Beach West Town Park in the Town of Hempstead and consists
of an existing large, paved parking lot used for beach access. The overall parcel is approximately 34 ac and
includes beach, dune, and adjacent beach shrubs; however, the portion of the parking lot proposed for landfall
activities includes approximately 4.9 ac (2.0 ha) of the overall site. The site extends to the north as a parking
area, not quite reaching Lido Boulevard. Access to the area is from the west, off of Regent Drive. The park
extends further to the west with tennis courts and overflow parking areas. Immediately to the south is the beach
access, a protective dune area, and a wide, sandy beach. The beach is open daily with lifeguards in the
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summertime. Potential onshore export cable routes from Alternative C to the proposed onshore substation are
approximately 2.0 to 2.3 mi (3.3 to 3.6 km) long.

The submarine export cable route Alternative C3 would extend a total length of 8.3 nm (9.6 mi, 15.4 km) from
the New York State boundary to cable landfall Alternative C. Any submarine export cable route to Alternative
C would require crossing a total of one existing, two planned and one out-of-service submarine utilities within
New York state waters, including crossing the existing HVDC Neptune Power Transmission Cable
approximately 10,990 ft (3,350 m) from shore. The planned utilities are the Wall, New Jersey to Long Island
(Wall-LI) telecommunications cable and the Poseidon transmission cable.

Due to the size of the parcel and the Lido Beach West Town Park, cable landfall Alternative C has abundant
available space for the cable landfall for all three export cable circuits and the associated onshore workspace.
This parcel has a somewhat longer distance to deeper waters for setting up the offshore portion of the trenchless
landfall installation, compared to other alternatives evaluated. However, due to the ample potential onshore
workspace for setup and transition to the onshore export cables, either HDD or Direct Pipe® methods may
be used for cable landfall installation at this location. Cable landfall Alternative C also has sufficient space for
a contingency to attempt to re-drill in an immediately adjacent, parallel alignment, in the case of an initial HDD
failure along one or more of the export cable alignments.

According to correspondence received from the NYOPRHP dated December 9, 2021, Lido Beach West Town
Park has not received LWCF grants and would not be encumbered by a federal land conversion process and
coordination with the National Park Service. Since Lido Beach West Beach is municipal parkland, parkland
alienation by State legislation may be required for an agreement to cross the beach and parking area, similar
most of the other alternatives considered, with the exception of Jones Beach.

As an existing open space, the parking lot at cable landfall Alternative C is significantly farther from residences
and other noise and air quality receptors than Alternatives A, B and E. The nearest residential areas to the cable
landfall onshore entry points are approximately 450 ft (137 m) to the east along Allevard Street in Lido Beach.
There are also residential areas on the north side of Lido Boulevard (approximately 670 ft [204 m] north) and
Eva Drive (660 ft [201 m] northwest). Impacts to adjacent residences, therefore, are expected to be relatively
low compared to other cable landfall alternatives.

A variety of protected migratory shorebirds (including federally listed Piping Plovers) are known to nest in the
restored dune area along Lido Beach; however, the restored dune habitat is mostly to the west of the Alternative
C export cable landfall. Impacts to habitat would be avoided by trenchless installation of the export cable
landfall segment across the dunes, and indirect impacts to dune-nesting birds could be mitigated with seasonal
timing, as appropriate.

Empire assessed submarine export cable routing options associated with cable landfall Alternative C to avoid
or minimize impact to the sand resource area that is located directly offshore opposite Lido Beach (Figure 3.3-
2). The following submarine export cable route alternatives were assessed:

e Submarine Export Cable Route Alternative C1

The submarine export cable route Alternative C1 approaches landfall Alternative C along the most
direct path and crosses the sand resource area approximately perpendicularly. This submarine export
cable route from landfall to the New York state boundary has a total length of approximately 5.9 nm
(6.8 mi, 11.0 km). With a standard target submarine export cable burial depth of 6 ft, the presence of

the cable and its operational requirements would restrict dredging/use of the sand resource area within
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an approximately 360 ft (110 m) corridor along the submarine export cable route, bisecting the sand
resource area. Based on several stakeholder meetings with the USACE, Empire understands that a
submarine export cable route alternative that crosses the sand resource area will pose regulatory
challenges. As such, Empire determined this alternative to be impracticable.

e Submarine Export Cable Route Alternative C1 with Deep Burial (no Pre-Dredging)

To avoid or minimize restrictions on dredging and future use of the sand resource area, Empire also
investigated installation of the submarine export cables along the submarine export cable Alternative
C1 route across the sand resource area, but with deeper burial. Based on feedback from the USACE
on the depths that would be required to avoid interference with dredging operations, Empire assessed
burial depth of 30 to 40 ft across the sand resource area. Empire determined that with no pre-dredging
to remove cover along the submarine export cable route, installation below 30 ft is not technically
feasible. Under ideal sediment conditions, the maximum depth of installation with a vertical injector,
which provides the deepest installation of industry-standard tools available, would be 29 ft (9 m);
however, even achieving this lesser depth consistently under realistic field conditions cannot be
assumed. As such, Empire determined that deep burial without pre-dredging cannot achieve the
required depths due to technical limitations of the available installation tools and therefore this
alternative was deemed impracticable.

e  Submarine Export Cable Route Alternative C1 with Deep Burial (with Pre-Dredging)

Given the technical limitations of installing the submarine export cables to a depth of 30 to 40 ft below
the existing seabed along the submarine export cable route without pre-dredging, Empire also
considered a deeper burial solution that would require dredging along the cable corridor to remove
sand and lower the seafloor prior to the installation of the submarine export cables. Empire determined
that pre-dredging prior to cable installation would be challenging; due to the seabed mobility of the
area, keeping the dredged area from backfilling prior to installation would be difficult. This could be
exacerbated if seasonal timing restrictions increase the time between dredging and cable installation,
and would require significant over-dredging to counteract, producing large dredge volumes even if the
deepest burial tool (vertical injector) is used. It is estimated that dredging a 131 ft (40 m) corridor, an
area of 155,479 yd? (130,000 m?) for the installation across the sand resource area would be extremely
costly, generate 1,256,680 yd? (960,800 m3) of dredged material, and add over a year of work activity
to the Project. Moreover, the dredged material would need to be disposed of or temporarily stored
unless an immediate use is identified, which would also not be practicable for large volumes of dredge
material. Empire determined that the cost of dredging so large an area before cable installation is not
viable for the Project. Finally, the depth of cover along the submarine export cable route post-
installation would still not allow dredging to occur over the cables, so an approximately 360-ft no-
dredge corridor would need to be applied for all three cables, which would be inconsistent with
USACE’s future use of the area. Empire therefore determined that this alternative is impracticable and
would also result in greater aquatic and sediment transport impact within the marine environment, due
to the significant additional dredging activity.

e Submarine Export Cable Route Alternative C1 with Trenchless Installation

Another alternative Empire evaluated for a deep crossing of the sand resource area was use of an HDD
installation underneath. Two general concepts for an HDD crossing of the sand resource area are 1)

'rk TETRA TECH

24




Empire Offshore Wind LLC Individual Permit Application
Empire Wind 2 Project Alternatives Analysis

to include the sand resource area within the export cable landfall and start the trenchless installation of
the landfall on the south side of the sand resource area, or 2) to install a separate water-to-water HDD
across the sand resource area, and then begin the installation of the export cable landfall on the north
side of the sand resource area, as proposed. Empire determined that to install the submarine export
cables deep enough across the sand resource area, the length of the installation would be too great for
the technical limitations of an HDD at this location, given geotechnical and ground conditions,
environmental risk, cable rating, and other factors. A length of 3,300 ft (1,000 m) is the approximate
limit for standard HDD installation at this location, and this would be exceeded by either option, since
the width of the sand resource area is approximately 4,600 ft (1,400 m), and the HDD would need to
extend even further to the south to be able to reach the required depths (30 to 40 ft) across the sand
resource area. Moreover, the longer an HDD installation, the deeper it needs to be at the bottom depth,
which risks derating the submarine export cables due to thermal constraints. Derating reduces the
current the cable is able to carry, to prevent degradation of the cable insulation due to heat. Therefore,
due to technical limitations on the available technology, Empire determined that installing the
submarine export cables across the sand resource area via HDD is not a practicable alternative for the

Project.

e  Submarine Export Cable Route Alternative C3

This alternative would route around the western side of the sand resource area and has a total length
of approximately 8.3 nm (9.6 mi, 15.4 km) from landfall to the New York State boundary. This route
would require crossing a total of one existing, two planned, and one out-of-service submarine utilities,
including crossing the existing HVDC Neptune Power Transmission Cable. The submarine export
cable route and the trenchless landfall installation would also be constrained by the FLAG Atlantic
telecoms cable, located immediately to the west of this landfall alternative, but would be appropriately
offset. Due to the constraints of routing between the sand resource area and the FLAG Atlantic
telecoms cable, the centerline of this route would be located approximately 176 ft (54 m) from the edge
of the sand resource area. Considering space requirements for installing all three cables and the FLAG
Atlantic telecoms cable, the edge of the submarine export cable corridor required for installation
approaches 49 ft (15 m) at its closest point, which could be further optimized to 90 ft (27.4 m). Empire
determined this route is a practicable alternative that avoids the shoaling and potential navigational
impacts associated with shallow waters at the Transco LNYBL crossing, avoids direct impact to the
sand resource area, and minimizes potential onshore impacts to residents associated with the cable
landfall, such as noise and traftic. However, submarine export cable route Alternative C3 has additional
challenges associated with its proximity to the sand resource area and potential regulatory hurdles, as
well as an overall longer submarine export cable route compared to the proposed alternative
(Alternative A).

e Jones Inlet Alternative (not shown)

Empire also considered an alternative that would avoid the sand resource area by routing around to
the east, curving around past Jones Inlet and continuing west along the north side of the sand resource
area to cable landfall Alternative C. Technical challenges for this routing include shallow waters,
charted wrecks, and vessel traffic near the mouth of Jones Inlet (described for the Barnum Island
Alternative in Section 3.3.5), as well as dredging and maintenance activity that occurs in the vicinity of

Jones Inletitself. For these reasons, a submarine export cable route around the east of the sand resource
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area is not practicable and would not reduce environmental impacts relative to the proposed route.
Moreover, because of the proximity of the eastern end of the sand resource area to the western tip of
Jones Beach and the narrow entrance to Jones Inlet, siting in this area is as constrained as submarine
export cable route Alternative C3 and is expected to result in similar proximity to the sand resource
area. As such, a Jones Inlet Alternative was determined to be impracticable.

Based on this assessment of space and technical requirements for a trenchless landfall installation of three
cables, Empire considers cable landfall Alternative C, with submarine export cable route C3, to be a practicable
alternative, but it was not selected as the proposed alternative due to the longer overall submarine export cable
route, proximity to the sand resource area and potential regulatory challenges. All other submarine cable route
alternatives to cable landfall Alternative C were determined to be impracticable on the basis of available existing
technology, cost and/or logistical considerations.

3.3.3.4 Alternative D

Alternative D is located at Lido Beach Town Park in the Town of Hempstead, in an area consisting of a paved
parking lot, which is used for beach access and a ball field. The site extends to the north as a parking area, not
quite reaching Lido Boulevard. The overall parcel is approximately 57 ac (23 ha) and includes beach, dune, and
adjacent beach shrubs. Access to the area is from the north, off Lido Boulevard. Immediately to the south of
the parking lot is the beach access, a protective dune area, and a wide, sandy beach. The beach is open daily,
with lifeguards in the summertime. Potential onshore cable routes from this export cable landfall to the
proposed onshore substation are approximately 3.4 mi (5.5 km) long. Alternative D extends the length of the
onshore export cable route by approximately one mile [mi] compared to Alternative C.

The submarine export cable route to landfall Alternative D extends a total length of 5.7 nm (6.5 mi, 10.5 km)
from the cable landfall to the New York State boundary. This route requires crossing a total of one existing,
one planned submarine and one out-of-service submarine utility, including crossing the existing HVDC
Neptune Power Transmission Cable approximately 11,614 ft (3,540 m) from shore. The other utility is identitied
as the planned Poseidon cable.

The submarine export cable route approaching Alternative D crosses the sand resource area approximately
perpendicularly. Installation and operational requirements would restrict future dredging/use of the sand
resource area within the submarine export cable corridor. Based on feedback from USACE, Empire
understands that a submarine export cable route alternative that crosses the sand resource area will pose
regulatory challenges. Routing and installation options to avoid or minimize impact to the sand resource area
are similar to those described in Section 3.3.3.3.

Since Lido Beach is municipal parkland, parkland alienation by State legislation may be required for the
underground cables to cross the beach and parking area. According to correspondence received from the
NYOPRHP dated December 9, 2021, Lido Beach Town Park received two LWCF grants in the 1970s;
NYOPRHP indicated that any action that would remove any part of this LWCF-protected park from public
outdoor recreation use for longer than 12 months or would entail the permanent conveyance of surface land
rights may trigger a conversion process with the National Park Service. This process requires the provision of
replacement property that is of equal or greater fair market value and of reasonably equivalent usefulness and
location as the lands being removed from outdoor recreation use.

For construction of an HDD, this export cable landfall offers ample potential workspace for trenchless
installation, transition joint bays, and separation distance for three export cable circuit. Either HDD or Direct
Pipe® methods may be used for cable landfall installation at this location and cable landfall Alternative D also
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has sufficient space for a contingency to attempt to re-drill in an immediately adjacent, parallel alighment, in
the case of an initial HDD failure along one or more of the export cable alignments. This alternative also
provides an opportunity for cable landfall installation that is spatially separated from adjacent residential
neighborhoods and potential noise and air quality receptors.

Access to cable landfall Alternative D from offshore is mostly unobstructed. Due to the presence of shallower
water nearshore, the distance to deeper offshore contours for the trenchless landfall installation is the farthest
of the alternatives evaluated, so this site is expected to require the longest trenchless landfall segment. A variety
of protected migratory shorebirds, including federally listed Piping Plovers, are known to nest in the restored
dune area along Lido Beach. Considerations for work in proximity to the dune area are similar to those
described for cable landfall Alternative C (Section 3.3.3.3).

Cable landfall Alternative D has similar space and constructability advantages as Alternative C and is feasible
but requires longer onshore export cable routing, increasing the onshore logistical complexity, installation
duration and costs. Alternative D is considered not practicable due to the likelihood of additional regulatory
challenges associated with a federal conversion process with the National Park Service in combination with the
regulatory challenges of submarine export cable routing that crosses the sand resource area (see similar
discussion for Alternative C in Section 3.3.3.3). Alternative D is also in closer proximity to the restored dunes,
although impacts to nesting shorebirds could likely be mitigated by implementation of appropriate time-of-year
windows, since direct disturbance to the dune habitat will be avoided by the trenchless installation of the landfall
segment.

3.3.3.5 Alternative E

Cable landfall Alternative E is located in the City of Long Beach and is the farthest west of the sites evaluated
along Long Beach. The onshore workspace for the cable landfall is approximately 1.6 ac (0.6 ha), within
Laurelton Boulevard and adjacent privately owned parcels to the west of Laurelton Boulevard on both sides
(north and south) of West Broadway. According to the Nassau County Land Records online viewer, there are
three patrcels to the south of West Broadway totaling approximately 1.7 acres and categorized as ocean
waterfront land. The parcel to the north of West Broadway is a 0.2-ac (0.1 ha) privately owned parcel that is
categorized as vacant commercial land. The onshore export cable route alternatives from cable landfall
Alternative E are approximately 1.8 mi (3.0 km) long and offer some of the shortest routes to the proposed
onshore substation.

Alternative E is bounded to the south by the raised oceanfront boardwalk adjacent to the City of Long Beach
Ocean Beach Park. There is a high-rise residential complex called Lafayette Terrace along Lafayette Boulevard
to the west of the cable landfall. Immediately across Laurelton Boulevard to the east, there is a high-rise assisted
living facility at 274 West Broadway. To the north, the cable landfall area is bounded by high-rises and residences
along W Broadway and Laurelton Boulevard. The private patcels to the south of West Broadway at the
Alternative E cable landfall site have housed construction trailers and been used for parking in the past, but
potential future development plans for these parcels are uncertain.

The landfall cable alignment is designed so that two cables are within Laurelton Boulevard, and the third cable
is along the easternmost portion of the private parcel to the southwest of West Broadway, to minimize the
limitation on potentially developable space. To the south of the cable landfall, along the export cable landfall
alighment, the route traverses the end of Laurelton Boulevard and the export cables need to be installed
underneath the Long Beach boardwalk. A temporary police trailer sits at the end of Laurelton Boulevard, which
will likely need to be relocated for use of Alternative E as an export cable landfall.
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The Laurelton Boulevard corridor is narrow and constrained by utility congestion, allowing limited space for
siting of the transition joint bays and duct banks within the roadway. Cable landfall Alternative E has sufficient
space for a cable landfall of all three export cables and the temporary workspace for cable landfall activities if
the vacant parcel is commercially available and the necessary land rights can be obtained. Empire is cutrently
evaluating whether an export cable landfall with three circuits is technically feasible in the event that the export
cables and cable landfall workspace is limited to the public right-of-way.

Due to the limited space availability, Empire determined that the Direct Pipe® installation method is not
feasible for Alternative E; therefore, the HDD installation method is required. Direct Pipe® installation is not
suitable because it requires a fabricated steel pipe behind the launch pit that would extend 400 to 500 ft (122 to
152 m) for the extent of the operations. The Direct Pipe® installation also requires the onshore entry pit to be
much further north than for the HDD installations, since the angle of installation for Direct Pipe® is less steep.
Onshore impacts from Direct Pipe® installation at this location would be significant, requiring mote street
closures, heavy equipment (side booms) to support the steel pipe behind the entry pit, a larger footprint from
additional equipment, and noise impacts for a greater duration. Therefore, Direct Pipe® was not considered
further at this location. In the event that the cable landfall is limited to public right-of-way, one potential
limitation at cable landfall Alternative E is that it may not have sufficient space for contingency in the case of
an HDD failure along one or more of the export cable alignments. Typically, if an initial HDD attempt fails,
another attempt may be made along a parallel alignment immediately adjacent; however, for cable landfall
Alternative E, a separate contingency location may be required due to the highly constrained spacing of the
three cables.

The submarine export cable route to landfall Alternative E extends a total length of 7.9 nm (9.1 mi, 14.6 km)
from the New York State boundary to shore. Similar to the submarine export cable route to Alternative A, this
route would require crossing a total of three existing, two planned and one out-of-service submarine utilities,
including crossing the existing Transco LNYBL approximately 4,593 ft (1.4 km) from shore, as well as crossing
the HVDC Neptune Power Transmission Cable and the FLAG Atlantic telecoms cable. These utility crossings
are expected to involve the use of hard substrate cable protection measures on the seafloor (e.g., rock berm,
concrete mattresses, etc.

As previously described for landfall Alternative A, challenges exist for crossing the Transco LNYBL along the
submarine export cable route approaching Alternative E. However, for Alternative E, the Transco LNYBL
crossing is located slightly further offshore due to the alignment of the existing pipeline. As with Alternative A,
an HDD crossing of the Transco LNYBL is impracticable (see Section 3.3.3.1). A trenched crossing design
could result in up to approximately 7 ft (2 m) of shoaling. Utilizing the Northeast Ocean Data Portal (2021
dataset), an initial characterization of vessel traffic within the area of the pipeline crossing, which occurs less
than 1 nm offshore landfall Alternative E, identified the presence of pleasure craft, sailing vessels, passenger
vessels, tug and tow vessels, and fishing vessels (listed in order of most frequent to lowest occurrence). There
were no identified cargo vessels or tanker vessels within the area of the crossing.

Empire also considered avoidance of a sand resource area that is located offshore of Lido Beach (Figure 3.3-
2). As the westernmost route, the centerline of the submarine export cable route approaching Alternative E
would be approximately 4,270 ft (1,300 m) at its closest to the sand resource area. Existing infrastructure (the
FLAG Atlantic telecoms cable) is located between Alternative E and the sand resource area; thetefore,
installation of the submarine export cables along this route is not expected to result in any impacts to or new
limitations on the use of the sand resource area.

Considering the nearshore environment, the Alternative E cable landfall has the shortest distance to deeper
water suitable for setting up the offshore portion of the trenchless landfall installation. Water depths at the exit
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pit offshore are expected to be approximately 30 ft to 33 ft (9 m to 10 m) below MLLW for trenchless
installation lengths of 1,650 ft (500 m) to 3,280 ft (1000 m).

The cable landfall HDDs will need to traverse underneath the raised oceanfront boardwalk. The HDDs will
need to be installed deep enough to allow adequate spacing between the export cable conduits and the bottom
of the sheet pile associated with the boardwalk structure.

Since Ocean Beach Patk is municipal parkland, parkland alienation by State legislation may be required for an
underground crossing of the beach. According to correspondence received from the NYOPRHP dated
December 9, 2021, the City of Long Beach received three LWCEF grants in the 1980s for the development of
the Long Beach boardwalk, dunes, and swimming facilities. Additional coordination with NYOPRHP and/or
NPS will be required. Crossing a LWCE area may result in additional regulatory challenges in the case a federal
conversion process is required. A federal conversion process requires the provision of replacement property
that is of equal or greater fair market value and of reasonably equivalent usefulness and location as the lands
being removed from outdoor recreation use.

The onshore workspace at cable landfall Alternative E is in close proximity to sensitive noise and air quality
receptors, including residences adjacent to Laurelton Boulevard and along W Broadway and an assisted living
facility directly adjacent to the site. The cable landfall installation would occupy space at the intersection of
these two roadways, which would likely require road closure, traffic impacts and disruption of access to
residential buildings for a prolonged period (up 6 to 24 months). Due to the space constraints, limited mitigation
options exist for these potential noise and traffic impacts.

As one of the three westernmost export cable landfalls (which include Alternatives E, A and B) the cable landfall
would cross through the proposed Bayside Development, a potential project listed in the City of Long Beach’s
comprehensive plan, “Creating Resilience: A Planning Initiative,” which was updated in a draft in January 2018
(City of Long Beach 2018).

In summary, Alternative E is a practicable alternative for an export cable landfall of three circuits, in the event
that land rights can be obtained for the vacant parcel to the west of Riverside Boulevard, as well as other
necessary land rights (i.e., parkland alienation and conversion). Empire is evaluating the feasibility of installation
of three circuits in the right-of-way event that the cable landfall is limited to the public right-of-way. Challenges
for Alternative E include installation of the cable landfall underneath the Long Beach boardwalk, shoaling
required for the submarine export cable crossings of the Transco LNYBL, potential parkland alienation and
conversion, and potential noise, traffic and air quality impacts. Due to the proximity of cable landfall Alternative
E to sensitive noise and air quality receptors, as well as potential onshore traffic impacts, this cable landfall
alternative is anticipated to have greater potential onshore environmental and stakeholder impacts compared
to the proposed alternative (Alternative A), as well as having a longer submarine export cable route. As such,
Alternative E was not selected as the proposed alternative.

3.3.3.6 Alternative A+E

Cable landfall Alternative A+E is a combination that uses the cable landfall areas both at Alternative A (as
described in Section 3.3.3.1) and Alternative E (as described in Section 3.3.3.5). Under this cable landfall
alternative, two submarine export cables make landfall at the Alternative A location, and one submarine export
cable makes landfall at the Alternative E location. Cable landfall Alternative A and Alternative E are located
approximately 0.6 mi (1 km) apart. Up to the full available workspace acreage at each location (1.7 ac [0.7 ha]
at Alternative A and 1.6 ac [0.6 ha] at Alternative E) are used under this alternative.
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The cable landfall Alternative A+E alleviates some of the space constraints associated with a three-circuit cable
landfall at either Alternative A or Alternative E. In particular, it would provide space for a contingency in the
case of an HDD failure. If an initial HDD attempt fails, another attempt could be made along a parallel
alighment immediately adjacent at either cable landfall Alternative A or Alternative E.

For Alternative A+E, the submarine export cable routes are adjusted so that all three submarine export cables
cross the Transco NYLBL at one location in parallel, before splitting into separate routes to each of the
respective cable landfalls. North of where the route splits to the north of the NYLBL crossing, the submarine
export cable corridor to cable landfall Alternative A would be approximately 500 ft (152 m) wide, and the
submarine export cable corridor to cable landfall Alternative E would be approximately 300 ft (91 m) wide.

The use of two separate submarine export cable routes/corridors spreads the impacted area within the marine
environment over a greater area instead of aligning the three submarine export cables in parallel along a single
corridor. Co-locating cables along a single corridor and alignment is generally considered to minimize the extent
of environmental impacts, and Alternative A+E will have a slightly longer submarine export cable route than
the proposed alternative A+E.

As described above, the City of Long Beach received LWCE grants in the 1980s for the development of the
Long Beach boardwalk, dunes, and swimming facilities, and crossing the boardwalk and LCWF area will require
additional coordination with NYOPRHP and/or NPS will be required. In the event that a federal conversion
process is required, this process could pose additional regulatory challenges for Alternative A+E, since the
federal conversion process would be required in disjunct locations. As described above, a federal conversion
process requires the provision of replacement property that is of equal or greater fair market value and of
reasonably equivalent usefulness and location as the lands being removed from outdoor recreation use. Since
both locations may also require parkland alienation by State legislation, Alternative A+E additionally has the
potential challenge of obtaining State legislation at both locations.

Additionally, Alternative A+E will require additional onshore export cable routes north of the export cable
landfalls at the two locations. The use of two separate cable landfalls for installation will somewhat reduce the
duration of potential environmental, traffic, and stakeholder impacts at each location (Alternative A and
Alternative E) relative to a three-circuit installation at the same location. However, use of two cable landfalls
will also disperse the potential impacts over a broader area. Because the two cable landfall locations are less
than 1 mi (1.6 km) apart and both located along the E/W Broadway corridor, construction activities at multiple
locations associated with Alternative A+E likely would increase the potential traffic impacts and logistical
challenges of road closures.

Alternative A+E is a practicable alternative for an export cable landfall in the event that land rights to use the
adjacent private parcels cannot be obtained and construction at cable landfall Alternative A and/or Alternative
E is restricted to the public right-of-way and provides a contingency in the case of an HDD failure. However,
due to the additional regulatory challenges of potential parkland alienation and conversion processes in two
separate locations, as well as the potential for noise, traffic, air quality impacts and marine cable installation
impacts over a broader area, Empire selected Alternative A, with all three submarine export cables making
landfall in the same location, as the proposed alternative.

3.3.4 Jones Beach Landfall Alternative

As an alternative to landfall on the Long Beach barrier island, Empire also considered routing the submarine
export cables further to the east and installing the export cable landfall to Jones Beach (Jones Beach Landfall
Alternative) (Figure 3.3-1). This landfall alternative is located along the open coast at Jones Beach State Park
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off of Bay Parkway, near Meadowbrook State Parkway. The Jones Beach Landfall Alternative is sited within an
approximately 3.5-ac [1.4-ha] paved parking area located near the west end of Jones Beach. The site is bounded
to the south by approximately 1,800 ft of dunes and wide sandy beach, with beach dune habitat to the east and
west. Bay Parkway lies immediately to the north of the site.

The submarine export cable route to Jones Beach extends a total length of approximately 3.4 nm (3.9 mi, 6.2
km) from the New York State boundary to shore. A submarine export cable route to the Jones Beach Landfall
crosses the existing HVDC Neptune Power Transmission Cable further offshore, similar to Alternatives C and
D. As the easternmost route, the Jones Beach Landfall Alternative would avoid the sand resource area that is
located offshore of Lido Beach (Figure 3.3-2). Since the cable landfall at Jones Beach is far from the shoreline
and because of the gradual sloping of the shoreline, it is a longer distance to deep water for HDD installation
than at other assessed locations. The minimum HDD length assessed was 2,625 ft (800 m) where water depth
is only approximately 20 ft (6 m) below MLLW. Water depths of approximately 33 ft (10 m) depth that are
typically required for the submarine export cable installation vessel. To reach 33 ft depth (10 m) a length of
approximately 6,890 (2,100 m) would be needed, which is beyond the practicable length for HDD installation.

Jones Beach is a popular State Park for summer recreation and swimming, but open year-round, with programs
including concerts and fireworks displays. The Jones Beach Landfall Alternative would require obtaining an
agreement with NYOPRHP to cross state park lands.

The most challenging aspect of a Jones Beach landfall is, however, the onshore routing. Two routing options
were considered from Jones Beach:

1. After landfall at Jones Beach, completing a second HDD from the Jones Beach parking lot to the Long
Beach barrier island in the vicinity of Point Lookout, and routing onshore through Jones Beach and
Barnum Island from there; and

2. Routing onshore along Meadowbrook State Parkway towards Freeport and Sunrise Highway,
traversing densely developed areas from Freeport west to Oceanside.

An HDD from a Jones Beach landfall to the Long Beach Barrier Island was determined to be infeasible, due
to a combination of HDD length, angle, and space availability in the vicinity of Point Lookout. HDD lengths
required to reach a suitable staging area at Point Lookout, and avoid houses and other existing structures, would
be 6,000 to 8,000 ft, which is beyond the technical limitations for installation. Other options (such as entering
the water) would result in greater environmental impacts than the proposed alternatives (also see Section 2.3.4).

Onshore routing from Jones Beach through Freeport would be approximately 11 miles (17.7 km), which is
more than double the length of the onshore route from the Long Beach barrier island and is expected to be
significantly greater in technical and logistical complexity due to development and infrastructure density.
Meadowbrook State Parkway is one of the only two roads that connects the Jones Beach barrier island to
mainland Long Island. The road shoulder, which is elevated above adjacent wetlands is flat, but construction
along the shoulder would require obtaining approval for accommodation of utilities within state highway right-
of-way from the New York State Department of Transportation (NYSDOT). There are three bridges on the
Meadowbrook State Parkway between the barrier island and mainland Long Island (traversing from Jones
Beach to Jones Island, Petit Marsh and finally the Long Island mainland). These crossings would require HDD
or open cut construction across the tidal channels. Estuarine and marine wetlands are adjacent to the length of
Meadowbrook State Parkway from the Jones Beach barrier island to Sunrise Highway. For most of the length,
there appears to be sufficient space for installation of onshore export cables between the parkway and the
wetlands; however, HDD crossings of the tidal channels may require impacts to tidal wetlands for staging and
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pullback. Empire also understands there are weight restrictions along the Meadowbrook Parkway bridges,
which may pose an additional challenge for construction access.

Additionally, Jones Beach State Park Causeway and Park System is a historic district listed on the National
Register of Historic Places (NRHP), which includes the Wantagh, Ocean, Meadowbrook, and Loop State
Parkways. Installation along the Meadowbrook State Parkway has the potential to result in direct impacts to an
NRHP-listed property.

The Jones Beach landfall is not practicable due to the length and complexity of the onshore routing, potential
cultural resource impacts, and expected impacts to tidal wetlands along the route. Construction challenges and
logistical constraints for the onshore route also include vehicular traffic, construction vehicle access restrictions,
pedestrian foot traffic, residential and commercial development density, noise impacts, business impacts,
constructability, and workspace constraints due to existing infrastructure.

3.3.5 Shell Creek Park (Barnum Island) Landfall Alternative

A cable landfall alternative on Barnum Island avoids an export cable landfall on the Long Beach barrier island,
and instead the submarine export cables continue in-water through Jones Inlet and traverse west along Reynolds
Channel on the north side of the barrier island. The evaluated cable landfall is located at Shell Creek Park, an
approximately 8-ac municipal park in the unincorporated portion of Barnum Island in the Town of Hempstead.
Shell Creek Park consists predominantly of playing fields and ball fields, with a walkway built along the seawall
at the shoreline. The park is bounded by water to the south and east, and residential neighborhoods to the west
and north.

The submarine export cable route to Barnum Island extends a total length of approximately 8.5 nm (9.7 mi,
15.7 km) from the New York State boundary to shore. Like the other evaluated submarine export cable route
alternatives, this route crosses into New York State south of Jones Beach, heading northwest. The Barnum
Island submarine export cable route alternative requires crossing a total of one existing, one planned, and one
out-of-service submarine utility, including the HVDC Neptune Power Transmission Cable. Empire also
considered avoidance of a sand resource area that is located offshore of Lido Beach (Figure 3.3-2). Due to the
proximity of the eastern end of the sand resource area to the western tip of Jones Beach and the narrow entrance
to Jones Inlet, siting in this area is constrained, and the centetline of the submarine export cable route is
approximately 300 ft (90 m) to the east of the sand resource area.

Technical challenges for the submarine export cable route include shallow waters, several charted wrecks, and
vessel traffic near the mouth of Jones Inlet. Jones Inlet and the north side of the Long Beach barrier island also
may have limited barge access due to bridges and narrow clearance. Shallow waters between Jones Inlet and
the export cable landfall would require special shallow draft construction vessels for the cable installation,
increasing the cost and complexity of installation activities.

Moreover, Jones Inlet and Reynolds Channel are maintained by dredging and maintenance activity for
navigation. As such, cable burial would need to take into consideration de-risking future dredging operations,
requiring deeper burial and more extensive disturbance along this route. The mouth of Jones Inlet itself is
subject to high seabed mobility and erosion, which present logistical challenges for cable burial and protection.
Marine traffic data shows that vessel traffic is relatively high through Jones Inlet and along the north side of
the Long Beach barrier island, so interference with marine traffic during construction is also of concern.

The Barnum Island Landfall Alternative is associated with greater impacts within the marine environment than
other alternative routes evaluated. At Jones Inlet, the submarine export cable route enters mapped Significant
Coastal Fish and Wildlife Habitat in Middle Hempstead Bay, considered one of the largest undeveloped coastal
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wetland systems in New York State, with a significant nesting habitat for coastal shorebirds and colonial wading
birds, as well as being a productive area for marine finfish, shellfish, and other wildlife (NYSDOS 2008a).

The onshore export cable route to the onshore substation from Shell Creek Park is only 1.0 mi (1.6 km) long;
however, it requires routing along the relatively constrained Vanderbilt Avenue, through a residential
neighborhood. Since Shell Creek Park is a municipal parkland, parkland alienation by the New York State
legislature may be required for an underground crossing of the parkland.

Empire’s evaluation concluded that a landfall at Barnum Island results in greater impacts to the marine
environment, including Significant Coastal Fish and Wildlife Habitat than the proposed alternative and has
significantly more logistical challenges associated with construction through Jones Inlet and in an area of high
marine traffic. The submarine export cable route to the Shell Creek Park Alternative is also located in proximity
to the east side of the sand resource area. Since the submarine export cable route is not practicable, the cable
landfall at Shell Creek Park is also not practicable.

34 Onshore Substation Alternatives

Empire evaluated three onshore substation site alternatives, which are shown in Figure 3.4-1.

3.4.1 Onshore Substation A

The Onshore Substation A is an approximately 6.4-acre (2.6 ha) site located on a property at the corner of Daly
Boulevard and Hampton Road, in Oceanside, New York. The site is bounded by Hampton Road to the west,
Daly Boulevard to the south, and the Long Island Rail Road (LIRR) and a residential development to the east.
North of the site is predominately used as an industrial area. The site does not contain any existing structures
that would need to be removed for the construction of the onshore substation; however, it is expected that
existing soil contamination at the site would require remediation before construction.

Onshore Substation A is adjacent to NWI and NYSDEC-mapped tidal waters to the west, but no direct impact
to or loss of WOTUS would result in use of the site for the onshore substation.

The onshore export cable route from the proposed cable landfall to Onshore Substation A crosses Barnums
Channel along the same route as the interconnection cable route from Onshore Substation C (see further
discussion in Section 3.4.3). The combined length of the onshore export and interconnection cables
(approximately 3.4 mi [5.5 kml]) for the Onshore Substation A alternative is approximately the same as for the
proposed Project.

Based on the Empire’s ongoing communications with Long Island Power Authority (LIPA), Empire
understands that interconnection at the Barrett 138-kV Substation will require an expansion of the existing
substation due to available space limitations on LIPA’s existing facility. In light of the anticipated LIPA
substation expansion onto the Onshore Substation A parcel, there is not also sufficient space available for
Empire’s onshore substation facility (primarily due to the space required for the installation of the Subsea
Distribution Units [SDUs]) on the same site. Logistical complexities of having both Empire and LIPA operating
on the same property, such as separate entrances and material handling routes, also increase the space
requirements. Based on these space limitations, future plans and remediation requirements, Onshore Substation
A is not a practicable alternative for the Project.

3.4.2 Onshore Substation B

The Onshore Substation B is an approximately 7.4-acre (3.0-ha) site located at 4005 Daly Boulevard, in
Oceanside, New York. The site is bordered by Daly Boulevard and a residential development to the north,
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Long Beach Road to the east, and an existing power station to the west and south. The patcel is owned by
National Grid and currently contains an existing power station. The portion of the parcel evaluated for the
proposed onshore substation is undeveloped and contains vegetation. It is immediately adjacent to mapped
NWI wetland and is located within NYSDEC-mapped tidal wetland adjacent areas. Empire has not conducted
a formal wetland delineation of the site and it is expected that tidal wetland may also extend within the site
boundary. Onshore Substation B does not contain any existing structures that need to be removed for the
construction of the onshore substation.

The onshore export cable route from the proposed cable landfall to Onshore Substation B is approximately 4.0
mi (6.4 km). The interconnection cable route from Onshore Substation B to the POI is approximately 0.1 mi
(0.2 km), for a total onshore cable route length of 4.1 mi (6.6 km). The onshore export cable route to Onshore
Substation B crosses Barnums Channel to the east of the proposed route and is expected to require an open
cut crossing solution (Section 3.5.3), resulting in a greater net impact to wetland areas than the proposed
onshore substation (Onshore Substation C) and its associated interconnection cable route.

Onshore Substation B is not practicable because Empire has determined that it is not commercially available
for the Project. Moreover, construction and operation of Onshore Substation B, as well as the onshore export
cable route to Onshore Substation B, is expected to result in greater direct and indirect impacts to tidal wetlands
than the proposed alternative.

3.4.3 Onshore Substation C (Proposed)

Onshore Substation C is a 5.2-ac (2.1-ha) site located at 15 Railroad Place, in Island Park, New York. The site
is bordered by the LIRR to the west, Reynolds Channel to the south, and Long Beach Road to the east. The
parcels are privately owned and contain existing commercial uses. Onshore Substation C requires the
demolition and removal of existing structures for the construction of the onshore substation. Construction of
the onshore substation and associated access will require site grading and elevation, including refurbishment of
existing bulkheads and shoreline stabilization (including filling within three existing boat slips).

A small acreage less than 0.1 ac [0.04 ha] of mapped NWI and NYSDEC-mapped tidal wetland is present
within the onshore substation site boundary. However, based on Empire’s Wetland and Terrestrial Vegetation
Report (Attachment F), wetlands onsite are associated with open water areas of Reynolds Channel; these
mapped wetland areas do not represent vegetated tidal wetlands or mudflats. Impacts will be minimal and
predominantly within an area of existing bulkheaded shoreline and existing boat slips. Empire may remove the
floating and pile structures associated with the existing marina. Removal of floating and pile structures
associated with the existing marina, if conducted, would remove shading impacts and artificial structures within
the marine environment.

The onshore export cable route from the proposed cable landfall to Onshore Substation C is approximately
1.5 mi (2.4 km). The interconnection cable route from Onshore Substation C to the POI is approximately 1.8
mi (2.9 km), for a total onshore cable route length of 3.3 mi (5.3 km).

Due to the minimization of impacts to vegetated tidal wetlands along the proposed export and interconnection
cable routes (see Section 3.5), minimal impacts to WOTUS associated only with shoreline stabilization (where
already bulkheaded), commercial availability and ability to achieve the Project purpose, Onshore Substation C
is proposed as the practicable alternative with the least impact to environmental resources.
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3.5  Onshore Export and Interconnection Cable Alternatives

This section provides the evaluation for the route and installation alternatives considered for the onshore export
and interconnection cables.

The goal of the onshore export cable and interconnection cable routing alternatives analysis was to develop a
constructible route that is largely sited within public rights-of-way and minimizes impacts to the environment
and the public. Conceptual routes developed for further analysis incorporate the following objectives, to the
extent practicable: maximize use of public rights-of-way; minimize in-street work; avoid existing utilities; allow
sufficient space for construction by routing in wider corridors; and maintain construction flexibility.

Public rights-of-way, which include roadways, medians and adjacent areas, railroads, etc., limit the number of
stakeholders directly impacted and the number of new landowner easements that must be acquired for the
onshore export and interconnection cable routes. Minimizing in-street work within the public right-of-way
reduces impacts on traffic, enhances safety during construction, and typically shortens the duration of
installation. It is also preferable to avoid siting directly within roadways (where possible) because they typically
contain gas, sewer, watet, telecommunications, and electric utilities, which add routing and workspace
constraints, construction logistics challenges, and project complexity.

The evaluation of onshore export and interconnection cable route alternatives was conducted as an iterative
process that involved multiple steps of evaluation of the offshore and onshore cables routes, constraints on
potential landfall locations, and the feasibility of landfall installation methodologies at potentially suitable
landfall sites. Each of the Project components, although described as separate evaluations, were considered in
concert for the selection of the overall proposed solution for the Project.

Onshore export cable route alternatives are limited to routes starting at practicable cable landfall alternatives
(Section 3.3) and ending at the proposed onshore substation (Onshore Substation C, Section 3.4). An overview
of onshore export and interconnection cable route alternatives considered is provided in Figure 3.5-1. To
identify the proposed cable route, Empire conducted a comparative analysis to assess the benefits and risks of
several route options. The analysis considered the following criteria:

e Route length;

e Land use;

e Constructability;

o Presence of utilities;

e Prioritizing existing rights-of-way;
e Easement acquisition; and

e Environmental aspects such as wetlands and waterbodies, historic and cultural resources, sensitive
species habitat, potential for contamination, community impacts, and potential community opposition,
among others.

3.5.1 Onshore Export Cable Route Alternatives

Onshore export cable routing from practicable cable landfall alternatives (Alternatives A, C, E and A+E) to
the proposed onshore substation are depicted in Figure 3.5-1 and Figure 3.5-2 and described in this section.
Cable landfall alternative A+E uses the same onshore export cable routes as described individually for cable
landfall Alternative A and E.
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Minor variations of these routes were also considered (see Volume 1, Section 3 of the COP in Appendix D-1
of Attachment D). All of the evaluated onshore export cable routes south of Reynolds Channel (Section 3.5.2)
are located along existing roadway corridors and avoid impacts to wetlands and other WOTUS. No other
significant environmental impacts have been identified along the onshore export cable segment of the cable
routing for any of the alternatives. As such, although Empire has selected the route from cable landfall
Alternative A traversing E Broadway and Lincoln Boulevard as the proposed alternative, based on
constructability characteristics, all of the routes described are considered practicable alternatives that minimize
environmental impacts.

3.5.1.1 Onshore Export Cable Route Alternatives from Cable Landfall A

The following three alternatives were evaluated from cable landfall Alternative A to the proposed onshore
substation:

e Proposed alternative: from the export cable landfall at Alternative A (Riverside Boulevard/E
Broadway) in the City of Long Beach, the proposed onshore export cable route will turn east on E
Broadway to Lincoln Boulevard and turn north. This route will continue north across E Park Ave to
E Harrison Street and turn west, traversing across Long Beach Boulevard to Long Beach Road. The
onshore export cable route then turns north along Long Beach Road to Park Place and a City of Long
Beach property, where it continues north across Reynolds Channel to the onshore substation site.

e From the export cable landfall at Alternative A (Riverside Boulevard/E Broadway), the onshore export
cables traverse north up Riverside Boulevard and turn east on E Walnut Street. The onshore export
cables then turn north on Lincoln Boulevard, continuing north across E Park Ave to E Harrison Street
where the route turns west, traversing across Long Beach Boulevard to Long Beach Road. The onshore
export cable route then turns north along Long Beach Road to Park Place and a City of Long Beach
property, where it continues north across Reynolds Channel to the onshore substation site.

e From the export cable landfall at Alternative A (Riverside Boulevard/E Broadway), the onshore export
cables traverse north up Riverside Boulevard to E Walnut Street. The onshore export cables then turn
west to Edwards Boulevard, where the cables turn north, cross E Park Ave, and continue onto
Reverend J] Evans Boulevard. Reverend JJ Evans Boulevard turns into Park Place. The onshore export
cables turn north onto a City of Long Beach property just before the eastern end of Park Place, and
then the route crosses Reynolds Channel.

3.5.1.2 Onshore Export Cable Route Alternatives from Cable Landfall C

The following three alternatives were evaluated from cable landfall Alternative C to the onshore substation:

e TFrom the export cable landfall at Alternative C (Lido Beach West Park) in the Town of Hempstead,
the onshore export cables traverse west through the park to Richmond Road. The onshore export
cables continue west on Richmond Rd until turning south on Maple Boulevard and then immediately
west on E Broadway. The onshore export cables then turn north onto Lincoln Boulevard. From
Lincoln Boulevard, the onshore export cables will continue north until turning west onto E Harrison
Street. The onshore export cables then cross perpendicular to Long Beach Boulevard and turn north
onto Long Beach Road, to the crossing at Reynolds Channel.

e TFrom the export cable landfall at Alternative C (Lido Beach West Park), the onshore export cables
traverse west through the park to Richmond Road. The onshore export cables continue west on
Richmond Rd until turning south on Maple Boulevard and then immediately west on E Broadway.

'rk TETRA TECH

37




Empire Offshore Wind LLC Individual Permit Application
Empire Wind 2 Project Alternatives Analysis

The onshore export cables then turn north onto Franklin Boulevard. From Franklin Boulevard, the
onshore export cables will continue north until turning west onto E Harrison Street. The onshore
export cables then cross perpendicular to Long Beach Boulevard and turn north onto Long Beach
Road, to the crossing at Reynolds Channel.

e From the export cable landfall at Alternative C (Lido Beach West Park), the onshore export cables
connect north into Lido Boulevard and traverse west, as Lido Boulevard turns into E Park Ave. The
onshore export cables turn north Lincoln Boulevard, until turning west onto E Harrison Street. The
onshore export cables then cross perpendicular to Long Beach Boulevard and turn north onto Long
Beach Road, to the crossing at Reynolds Channel.

3.5.1.3 Onshore Export Cable Route Alternatives from Cable Landfall E

The following two alternatives were evaluated from cable landfall Alternative E to the onshore substation:

e TFrom the export cable landfall at Alternative E (Laurelton Boulevard) in the City of Long Beach, the
proposed onshore export cable route will turn east on W Broadway, continuing on to E Broadway.
From E Broadway, the onshore export cable route will continue to Lincoln Boulevard and turn north.
This route will continue north across E Park Ave to E Harrison Street and turn west, traversing across
Long Beach Boulevard to Long Beach Road. The onshore export cable route then turns north along
Long Beach Road to Park Place and a City of Long Beach property, where it continues north across
Reynolds Channel to the onshore substation site.

e From the export cable landfall at Alternative E (Laurelton Boulevard) the onshore export cables
continue north along Laurelton Boulevard to West Park Avenue and turn east. The onshore export
cables continue until Reverend JJ Evans Boulevard, where the cables turn north. The onshore export
cables then continue along Reverend JJ Evans Boulevard, which turns into Park Place, until the
crossing at Reynolds Channel.
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3.5.2 Reynolds Channel Crossing Alternatives

Empire evaluated crossing methods and alignments for the onshore export cable installation across Reynolds
Channel between the Long Beach barrier island and Barnum Island. Alternative methods considered include:

e HDD Alternative; and
e Open Cut Alternative.

The HDD alternative involves the installation of the three land-to-land HDDs, one for each of the onshore
export cables, for approximately 1,014 ft (309 m) across Reynolds Channel. HDDs are frequently used to install
cables in ducts under sensitive coastal and nearshore habitats, such as dunes, beaches, waterways, and
submerged aquatic vegetation The method for HDD installation on land is similar to that described for the
export cable landfall in Section 3.3.1, except that both workspaces are onshore, with the environmental resource
crossing in between. Onshore crossings via HDD utilize a rig that drills a borehole underneath the waterway
or other environmental resource. Once the rig exits onshore, the ducts in which the cable will be installed are
then pulled back within the drilled borehole. Onshore crossings require two onshore work areas (approximately
2406 ft by 246 ft [75 m by 75 m| on each side) to support the activities. For the Reynolds Channel crossing, both
workspaces are located on previously developed commercial/industrial lands adjacent to the waterbody.

An open cut crossing of Reynolds Channel requires an approximately 72-ft (22-m) wide trench per cable, within
an approximately 300 ft (91 m) wide installation corridor and requires excavation of the shoreline on both sides
of the crossing. Water depths reach 30 ft (9.1 m) or more in the deepest portions of the Reynolds Channel
crossing. In addition to requiring extensive dredging/in-water impact to the tidal channel to install all three
cables, Reynolds Channel is used by boats and the installation of the open cut crossing would occur alongside
the Long Beach Bridge twin drawbridge that connects the Long Beach barrier island to Barnum Island and the
Village of Island Park. Construction of an open cut installation across Reynolds Channel in this location,
adjacent to the drawbridge, could result in impacts to marine traffic in this area during construction activities.
Immediately upstream and downstream of the crossing area, Reynolds Channel also contains Significant Coastal
Fish and Wildlife Habitat designated by the New York Department of State, including potential habitat for
winter flounder, a managed species.

Based on Empire’s evaluation, an open cut installation is a practicable alternative for constructing the Reynolds
Channel crossing, but it would result in greater environmental impacts than the proposed HDD crossings.
Although all HDD installations carry some risk of an inadvertent drilling fluid return (see Section 3.3.1), Empire
will minimize and mitigate risks by implementing an Inadvertent Return Plan. HDD installation of the three
export cables is a practicable solution that minimizes the potential environmental impacts of the Reynolds
Channel crossing.

Empire evaluated alternative alignments for the HDDs; however, other HDD crossing alignhments in this
vicinity require longer distances and/or curved HDD installation, which add time, cost and complexity to the
installation. In addition to the proposed HDD alignment, Empire considered an alternative HDD alignment
from the intersection of Park Place and Riverside Boulevard on the south side of Reynolds Channel, to the
north end of the onshore substation along the LIRR, to be a practicable alternative. However, this alignment
can likely support up to two export cable circuits and requires an extra approximately 600 ft (183 m) of
installation along Park Place, which is narrow and has existing utility congestion. Therefore, the preferred
solution is to install all three export cable circuits along the proposed alignhment, to the west of and roughly
parallel to the Long Beach Bridge along Long Beach Boulevard.
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Availability of alternative parcels for HDD workspace is constrained along Reynolds Channel. Since in-water
impacts are avoided with the proposed HDD alignment and other alternatives would result in an equal or
greater environmental impact, alternative HDD installation alighments are not discussed further.

3.5.3 Interconnection Cable Route Alternatives

Empire also considered interconnection cable route alternatives through Barnum Island and/or the Village of
Island Park from the proposed onshore substation to the POI at an expansion of LIPA’s substation (Figure
3.5-1 and Figure 3.5-3). Onshore interconnection cable route alternatives from the onshore substation follow
one of three general north/south corridors: 1) the LIRR corridor, 2) the Long Beach Road corridor or 3) the
Austin Boulevard/Industrial Place cortridor. These routes follow existing developed road or railroad tights-of-
way corridors in upland areas until the northern portion of the route, in the vicinity of Barnums Channel. From
there, each of the route corridors can connect to one of three Barnums Channel crossing locations, either along
the LIRR, across the E.F. Barrett Generating Station property, or along Long Beach Road.

Crossing Barnums Channel adjacent to the LIRR bridge was determined to provide the best alternative for
minimizing impacts to tidal wetlands and within the tidal channel itself. Empire is proposing a cable bridge
crossing (see Section 3.5.4), which will require installation of supports/footings within the channel; however,
this will occur along a corridor already containing both the railroad bridge, and another utility bridge on the
east side of the railroad crossing. Since the north and south sides of the crossing comprise an existing parking
lot and a tank farm, respectively, impacts to wetlands and natural habitats on either side of the crossing are
avoided. Even in the case of an open cut crossing, the LIRR route alternative would be expected to result in a
smaller footprint of disturbance to tidal wetlands than the open cut for other routes evaluated. Thus, Empire’s
proposed alternative route at Barnum’s Channel represents the practicable solution with the least environmental
impact.

Empire also considered submarine export cable routes from the onshore substation to the POI, as discussed
in Section 3.5.3.4. Figure 3.5-3 provides a visual comparison of the interconnection cable route alternatives
and Table 3.5-1 summarizes the assessment criteria for interconnection cable route alternatives.
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Figure 3.5-3  Interconnection Cable Route Alternatives
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Table 3.5-1 Comparison of Interconnection Cable Route Alternatives

LIRR Corridor Route Alternatives

Assessment Criteria Full LIRR

(Proposed)

Summary of Route Characteristics

LIRR to Parente

Lane

Long Beach Road Corridor Route Alternatives

Long Beach Road/LIRR

Long Beach
Road to Daly
Boulevard

Austin Boulevard/Industrial Place Corridor Route Alternatives

Industrial Place

to LIRR

Austin
Boulevard

Industrial Place to

Daly Boulevard

Industrial
Place to
E.F.
Barrett

Submarine

Interconnection Cable

Route

Submarine Cable Route Alternatives

LIRR to In-
Water

Total Interconnection Cable

1.8 mi

1.9 mi (3.1

2.2 mi (3.6

Route Length 1.7 mi (2.8 km) (2.9 km) 1.8 mi (2.8 km) 2.5 mi (4.1 km) 2.0 mi (3.2 km) km) 2.5 mi (4.0 mi) km) 2.7 mi (4.4 km) 1.9 mi (3.1 km)
Approximate submarine
interconnection cable route 0 0 0 0 0 0 0 0 2.6 mi (4.1 km) 0.6 mi (1.0 km)
length
Environmental Factors
Waterbody Crossing Length . . . 0.02 mi (0.03 . 0.02 mi (0.04 . 0.02 mi . .
(linear) 0.02 mi (0.04 km) 0.02 mi (0.04 km) 0.02 mi (0.04 km) km) 0.02 mi (0.04 km) km) 0.02 mi (0.03 km) (0.04 km) 2.6 mi (4.1 km) 0.6 mi (1.0 km)
Open Water Crossing Acreage 0.3 ac (0.1 ha) 0.3 ac (0.1 ha) 0.3 ac (0.1 ha) 0.3 ac (0.1 ha) 0.3 ac (0.1 ha) 0.3 ﬁ;)(o'l 0.3 ac (0.1 ha) 03 2;)(0'1 31.1 ac (12.6 ha) 7.3 ac (2.9 ha)
Mapped NYSDEC Tidal 1.7 (0.7 ha) 1.7 (0.7 ha) 1.7 (0.7 ha) 13.3 ac (5.4 ha) 1.7 (0.7 ha) 1.7 (0.7 ha) 13.3 ac (5.4 ha) 6.4ac(26 7.0 ac (2.8 ha) 7.0 ac (2.8 ha)
Wetlands a/ ha)
Loss of wetland function No No No No No No No No No No
Area_s_o_f potential cultural Yes Yes Yes Yes Yes Yes No Yes No No
sensitivity crossed
Land Use Characteristics b/
I[::g Use, Percent Developed 98% 98% 98% 93% 98% 98% 94% 88% 8% 69%

0, 0,
Land Use, Percent Emergent 0% 0% 0% 3% 0% 0% 206 4% 1% 1%
Herbaceous Wetlands
Land Use, Percent Open Water 1% 1% 1% 1% 1% 1% 1% 1% 91% 30%
Land Use, Barren Land 0% 2%

! 0, 0, 0, 0, 0, 0, 0, 0,

(Rock/Sand/Clay) 0% 0% 0% 0% 0% 0% 0% 0%

0, 0,
Land Use, Percent Developed 1% 1% 1% 0% 1% 1% 0% 1% 0% 0%
Open Space

0, 0,
Land Use, 0% 0% 0% 2% 0% 0% 2% 3% 0% 0%
Grassland/Herbaceous
Land Use, Woody Wetlands 0% 0% 0% 1% 0% 0% 1% 1% 0% 0%
Technological and Logistical Factors
Expecte_d onshore infrastructure Moderate Moderate High High High High High High Low Low
congestion
Number of railroad crossings 1 1 1 3 1 1 1 3 1lc/ 1
Cable route easement/permit risk Moderate Moderate Moderate Moderate Moderate Moderate Moderate High High High
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LIRR Corridor Route Alternatives Submarine Cable Route Alternatives
Long Beach Road Corridor Route Alternatives Austin Boulevard/Industrial Place Corridor Route Alternatives

Assessment Criteria Full LIRR Austin Industrial

(Proposed) LIRR to Parente LI [BEEel) Industrial Place  Boulevard Industrial Place to Place to Submarme LIRR to In-
Long Beach Road/LIRR Road to Daly Interconnection Cable
Lane to LIRR Daly Boulevard E.F. Water
Boulevard Route
Barrett
Number of abutters Moderate Moderate High High High High High High Low Low
Egﬁ;ﬁfgjﬁiﬁeho'der Moderate Moderate High High High High High High Low Low
Noise impacts Moderate Moderate High High High High High High Low Low
Traffic impacts Moderate Moderate High High High High High High Low Low
Commercial Factors
Easement acquisition risk Moderate Moderate Moderate Moderate Moderate Moderate Moderate High Low Moderate
Practicable
(Technology/Cost/Logistics) Yes Yes Yes Yes Yes Yes Yes No No No
Least Environmentally
Damaging Practicable Yes Yes d/ No No No No No No No No
Alternative
Notes

a/ based on a 100 ft corridor for each route alternative. However, the crossing along the proposed route is a cable bridge, which will minimize in-water impacts. NYSDEC acreage does not include mapped Littoral Zone (LZ) or adjacent area (AA).
b/ 2016 National Land Cover Dataset (NLCD): Land Cover Conterminous United States (Dewitz 2019).

c/ this includes the crossing under the LIRR bridge within Reynolds Channel.

d/ this route is practicable and environmental impacts are equivalent to the proposed alternative, but it is not preferred for logistical reasons.
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3.5.3.1 LIRR Corridor Interconnection Cable Route Alternatives

The LIRR corridor interconnection cable route alternatives (Figure 3.5-3) are routed parallel to, alongside or
within the LIRR right-of-way for the majority of the length of the interconnection cable route from the onshore
substation to the POI, with certain variations. Both of these route alternatives cross Barnums Channel via a
proposed cable bridge (Section 3.5.4) immediately to the west of the existing LIRR bridge across the channel.

Full LIRR Alternative (Proposed)

The full LIRR Alternative for the interconnection cable route is approximately 1.7 mi (2.8 km). This route
travels north, crossing the LIRR with horizontal auger bores near Warwick Road and continues along the LIRR
corridor. The route stays parallel to the LIRR corridor as it enters the public right-of-way around the cul-de-
sac of Parente Lane North, continuing north to traverse D’Amato Drive. The route crosses Long Beach Road
before entering North Nassau Lane and paralleling the LIRR corridor. Along the LIRR corridor, the proposed
interconnection cable route crosses Barnums Channel for approximately 300 ft (91 m) on the west side of the
LIRR bridge, and then continues north across Daly Boulevard until it enters the POI.

The considerations for the full LIRR alternative are similar to the LIRR to Parente Lane Alternative below.
This route is sited predominantly within or alongside the LIRR right-of-way, which has the advantage of
reducing in-street construction and associated disruption to the community from traffic impacts and street
closures. The LIRR right-of-way has sufficient space for joint bay siting and reduces cable bends. It also reduces
the conflicts with utility congesting along roadway rights-of-way, and potential need for utility relocations,
which reduces the duration of construction activities. The LIRR right-of-way is also one of the most direct and
shortest routes from the onshore substation to the POL.

Crossing Barnums Channel adjacent to the LIRR bridge provides the best alternative for minimizing impacts
to tidal wetlands and within the tidal channel itself (see Section 3.5.4). Since the north and south sides of the
crossing comprise an existing parking lot and a tank farm, respectively, impacts to wetlands and natural habitats
on either side of the crossing are avoided. Even in the case of an open cut crossing, crossing adjacent to the
existing LIRR crossing is expected to result in a smaller footprint of disturbance to tidal wetlands than the open
cut for other routes evaluated.

Based on the Empire’s assessment, which indicates that this route reduces construction complexity and space
constraints and largely avoids the traffic impacts of construction activities and road closures along heavily-
trafficked portions of public roadways, the Full LIRR Alternative is practicable and the proposed alternative
for the interconnection cable route. Construction along the LIRR corridor will require close coordination with
the railroad on requirements within the right-of-way.

LIRR to Parente Lane Alternative

The LIRR to Parente Lane Alternative for the interconnection cable route is approximately 1.8 mi (2.9 km).
From the onshore substation site, the route travels north, crossing the LIRR with horizontal auger bores in the
parking lots of LIRR Island Park Station. The route continues in the west side of the LIRR right-of-way until
entering Parente Lane North, bearing west before a slight turn north on Kildare Road. The route connects to
Long Beach Road, heads north onto North Nassau Lane, then parallels the west side of the railroad, adjacent
to an existing tank farm. Along the LIRR corridor, the interconnection cable route crosses Barnums Channel
for approximately 300 ft (91 m) on the west side of the LIRR bridge. From the north side of Barnums Channel
this alternative continues within the LIRR right-of-way north across Daly Boulevard until it enters the POL.

This route is sited predominantly within the LIRR right-of-way, which has the advantage of reducing in-street
construction and associated disruption to the community from traffic impacts and street closures. The LIRR
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right-of-way has sufficient space for joint bay siting and reduces cable bends. It also reduces the conflicts with
utility congesting along roadway rights-of-way, and potential need for utility relocations, which reduces the
duration of construction activities. The LIRR right-of-way is also one of the most direct and shortest routes
from the onshore substation to the POI. This route avoids a narrow area of the LIRR right-of-way between
Parente Lane and the E.F. Barrett Station property, by routing into public rights-of-way along Parente Lane,
Kildare Road, and Long Beach Road, as well as private property.

Crossing Barnums Channel adjacent to the LIRR bridge provides the best alternative for minimizing impacts
to tidal wetlands and within the tidal channel itself (see Section 3.5.4). Since the north and south sides of the
crossing comprise an existing parking lot and a tank farm, respectively, impacts to wetlands and natural habitats
on either side of the crossing are avoided. Even in the case of an open cut crossing, crossing adjacent to the
existing LIRR crossing is expected to result in a smaller footprint of disturbance to tidal wetlands than the open
cut for other routes evaluated.

Based on the Empire’s assessment, which indicates that this route reduces construction complexity and space
constraints and largely avoids the traffic impacts of construction activities and road closures along heavily-
trafficked public roadways, the LIRR to Parente Lane Alternative is a practicable alternative for the
interconnection cable route. Due to logistical considerations of routing along Parente Lane, traffic along Long
Beach Road, and additional tight cable bends, this route is not proposed.

3.5.3.2 Long Beach Road Interconnection Cable Route Alternatives

The two Long Beach Road corridor interconnection cable route alternatives share a section of the cable route,
which crosses most of the Village of Island Park along Long Beach Road. These cable route alternatives diverge
for the northernmost portion of the route, with different crossing locations for Barnums Channel.

Long Beach Road/LIRR Alternative

The Long Beach Road/LIRR Alternative for the interconnection cable route is approximately 1.8 mi (2.9 km).
The route leaves the onshore substation site heading northeast within the parking lot adjacent to the LIRR
tracks then crossing the LIRR with horizontal auger bores in the parking lot of LIRR Island Park Station. The
route continues up Long Beach Road to North Nassau Lane, then parallels the west side of the railroad, adjacent
to an existing tank farm. Along the LIRR corridor, the interconnection cable route crosses Barnums Channel
for approximately 300 ft (91 m) on the west side of the LIRR bridge (similar to the proposed alternative, Section
3.5.3.1), and then continues north across Daly Boulevard until it enters the POL.

The Long Beach Road/LIRR Alternative is relatively narrow (approximately 35 ft [11 m]), which poses logistical
challenges for installation of the interconnection cables and joint bay siting, and potentially increases conflicts
with existing utility congestion. Installation of the interconnection cables within Long Beach Road is challenging
because Long Beach Road represents the only access to Barnum Island from the Long Island mainland and is
one of only three routes to the Long Beach barrier island in general. It is the main route serving the central
portion of the barrier island, including densely developed areas of the City of Long Beach. In this area, the
average annual daily traffic is 45,688. As such, road closures and/or traffic impacts along this cortidor for
construction of the Project are likely to result in significant impacts. Additionally, existing transmission lines
are already present along Long Beach Road, which limits potential space for the installation of the
interconnection cables.

The Long Beach Road/LIRR Alternative is a practicable alternative for the interconnection cable route but has
additional construction complexity and traffic impacts associated with construction along Long Beach Road in
comparison to the proposed alternative.
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Long Beach Road to Daly Boulevard Alternative

The Island Park to Daly Boulevard Alternative for the interconnection cable route is approximately 2.5 mi (4.1
km). This interconnection cable route alternative leaves the onshore substation site heading northeast within
the parking lot adjacent to the LIRR tracks then crosses the LIRR with horizontal auger bores in the parking
lot of the LIRR Island Park Station. The route connects to Long Beach Road and continues on Long Beach
Road all the way to the Austin Boulevard intersection. It then continues across Barnums Channel in the vicinity
of the bridge along Long Beach Road and turns west onto Daly Boulevard. The route then crosses the LIRR
with horizontal auger bores and into the POL.

This route alternative involves several challenging crossings of the LIRR right-of-way: north of Island Park
Station, along Long Beach Road between D’Amato Drive and Sherman Road, and along Daly Boulevard
approaching the POL. Installation of the interconnection cables within Long Beach Road is challenging because
the Long Beach Road bridge represents the only access to Barnum Island from the Long Island mainland and
is one of only three routes to the Long Beach barrier island in general. It is the main route serving the central
portion of the barrier island, including densely developed areas of the City of Long Beach. In this area, the
average annual daily traffic is 45,688. The workspace needed for the LIRR crossing between D’Amato Drive
and Sherman Road has the potential to result in temporary impacts to the egress/ingtess to Barnums Island
and the Village of Island Park for a more extended time. As such, road closures and/or significant traffic
impacts along this corridor for construction of the Project are likely to result in unacceptable impacts.

This route alternative also crosses Barnums Channel along Long Beach Road. In this area, Barnums Channel
is narrowed by the Long Beach Road bridge abutments to only approximately 100 ft (30 m). The Long Beach
Road corridor approaching either side of the bridge is elevated, with tidal wetlands on either side. Cable
installation within the existing road bridge may not be technically feasible and results in closure of the main
ingress/egress to Barnum Island, which is considered impracticable. Empire therefore assumes that the
Barnums Channel crossing along this corridor will need to occur alongside the Long Beach Road bridge. Since
NYSDEC-mapped tidal wetlands are present to both the east and west of Long Beach Road in the vicinity of
the bridge, any crossing solution (whether open cut, HDD or cable bridge) results in greater impacts to tidal
wetlands than the proposed alternative. However, due to existing infrastructure, such as the bridge and bridge
abutments, sufficient space for HDD is likely not available. A cable bridge solution in this location is expected
to have greater impact to wetlands and visual impact than along the proposed route, since the surroundings
along Long Beach Road lack the existing industrial infrastructure that is present along the proposed route. An
open cut crossing could avoid impacts of new aboveground infrastructure along this corridor, and is assumed
for this route, but will result in greater impacts to tidal wetlands than the proposed alternative.

Long Beach Road is relatively narrow (approximately 35 ft [11 m]), which poses logistical challenges for
installation of the interconnection cables and joint bay siting, and potentially increases conflicts with existing
utility congestion. There are also several tight bends for the interconnection cables along this route, which add
construction cost and complexity. Additionally, Austin Boulevard is currently being redeveloped by Nassau
County. In general, impacting recently restored roadways is discouraged by municipal and county agencies.

The Long Beach Road to Daly Boulevard Alternative is a practicable alternative for the interconnection cable
route but is not proposed due to logistical complexity and environmental and traffic impacts associated with
construction along Long Beach Road and the crossing of Barnums Channel.

3.5.3.3 Austin Boulevard/Industrial Place Interconnection Cable Route Alternatives

The Austin Boulevard/Industrial Place interconnection cable route alternatives follow the Austin Boulevard
and/or Industrial Place corridors north of the onshore substation through unincorporated Barnum Island, east
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of the LIRR north-south corridor. From there, these cable route alternatives diverge for the northernmost
portion of the route, with different crossing locations for Barnums Channel.

Industrial Place to LIRR Alternative

The Industrial Place to LIRR Alternative for the interconnection cable route is approximately 2.0 mi (3.2 km).
The route leaves the onshore substation site heading northeast within the parking lot adjacent to the LIRR
tracks. The route crosses Long Beach Road, travelling through the LIRR Island Park Station parking lot. The
route enters Austin Boulevard, turns west onto Sagamore Road, then north onto Industrial Place. Industrial
Place is taken until the end of the road, and then the route reconnects to Austin Boulevard. The route continues
west onto Saratoga Boulevard and horizontal auger bores are required to cross underneath the LIRR tracks to
Parente Lane. The route continues up Kildare Road to Long Beach Road to North Nassau Lane. From there,
the route heads north crossing Barnums Channel for approximately 300 ft (91 m) on the west side of the LIRR
bridge, and then continues north across Daly Boulevard until it enters the POL.

The Industrial Place to LIRR Alternative is routed partially along Austin Boulevard, which has significantly
higher traffic volumes (38,078 average annual daily traffic) than Long Beach Road (11,684 average annual daily
traffic). Industrial Place is relatively narrow (approximately 35 ft [11 m]), which poses logistical challenges for
installation of the interconnection cables and joint bay siting, and potentially increases conflicts with existing
utility congestion. There are also several tight bends for the interconnection cables along this route.
Additionally, Austin Boulevard is currently being redeveloped by Nassau County. In general, impacting recently
restored roadways is discouraged by municipal and county agencies.

Based on Empire’s assessment, the Industrial Place to LIRR Alternative is a practicable alternative for the
interconnection cable route but results in greater impact to heavily trafficked public roadways and additional
construction complexity due to utility congestion and cable bends compared to the proposed route.

Austin Boulevard Alternative

The Austin Boulevard Alternative for the interconnection cable route is approximately 2.0 mi (3.1 km). This
route is similar to the Industrial Place to LIRR Alternative, except that it does not deviate along Industrial Place
but instead stays along Austin Boulevard until it reaches Saratoga Boulevard. From there, horizontal auger
bores are required to cross underneath the LIRR tracks to Parente Lane. The route continues up Kildare Road
to Long Beach Road to North Nassau Lane. From there, the route heads north crossing Barnums Channel for
approximately 300 ft (91 m) on the west side of the LIRR bridge, and then continues north across Daly
Boulevard until it enters the POL

Routing along Austin Boulevard is challenging due to the high traffic volumes and logistical challenges for
installation of the interconnection cables, joint bay siting, and conflicts with existing utility congestion. There
are also several tight bends for the interconnection cables along this route. Austin Boulevard is currently being
redeveloped by Nassau County, and general, impacting recently restored roadways is discouraged by municipal
and county agencies.

The Austin Boulevard Alternative is a practicable alternative for the interconnection cable route but results in
greater impact to heavily trafficked public roadways and additional construction complexity due to utility
congestion and cable bends compared to the proposed route.

Industrial Place to Daly Boulevard Alternative

The Industrial Place to Daly Boulevard Alternative for the interconnection cable route is approximately 2.5 mi
(4.0 km). The Industrial Place to Daly Boulevard Alternative exits the onshore substation routing northeast,
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crossing Long Beach Road and travelling through the LIRR parking lot. The route exits onto Austin Boulevard,
turns west onto Sagamore Road, then onto Industrial Place. Industrial Place is taken until the end of the road,
and then the route reconnects to Austin Boulevard. The route continues north to Long Beach Road and crosses
Barnums Channel, turns west onto Daly Boulevard, crosses the LIRR with horizontal auger bores and into the
POL

As described in Section 3.5.3.2 for the Long Beach Road to Daly Boulevard Alternative, this route also crosses
Barnums Channel along Long Beach Road. In this area, Barnums Channel is narrowed by the Long Beach Road
bridge abutments to only approximately 100 ft (30 m). The Long Beach Road corridor approaching either side
of the bridge is elevated, with tidal wetlands on either side. Cable installation within the existing road bridge
may not be technically feasible, and results in closure of the main ingress/egress to Barnum Island, which is
considered impracticable. Empire therefore assumes that the Barnums Channel crossing along this corridor will
need to occur alongside the Long Beach Road bridge. Since NYSDEC-mapped tidal wetlands are present to
both the east and west of Long Beach Road in the vicinity of the bridge, any crossing solution (whether open
cut, HDD or cable bridge) results in greater impacts to tidal wetlands than the proposed alternative. However,
due to existing infrastructure, such as the bridge and bridge abutments, sufficient space for HDD is likely not
available. A cable bridge solution in this location is expected to have greater impact to wetlands and visual
impact than along the proposed route, since the surroundings along Long Beach Road lack the existing
industrial infrastructure that is present along the proposed route. An open cut crossing could avoid impacts of
new aboveground infrastructure along this corridor, and is assumed for this route, but will result in greater
impacts to tidal wetlands than the proposed alternative.

Long Beach Road and Industrial Place are each relatively narrow (approximately 35 ft [11 m)]), which poses
logistical challenges for installation of the interconnection cables and joint bay siting, and potentially increases
conflicts with existing utility congestion. There are also several tight bends for the interconnection cables along
this route, which add construction cost and complexity. This route is also partially located along Austin
Boulevard, which has significantly higher traffic volumes than Long Beach Road. Additionally, Austin
Boulevard is currently being redeveloped by Nassau County. In general, impacting recently restored roadways
is discouraged by municipal and county agencies.

The Industrial Place to Daly Boulevard Alternative is a practicable alternative for the interconnection cable
route but is not proposed due to logistical complexity and environmental and traffic impacts associated with
construction along Long Beach Road and the crossing of Barnums Channel.

Industrial Place to E.F. Barrett Alternative

The Industrial Place to E.F. Barrett Alternative for the interconnection cable route is approximately 2.2 mi (3.6
km) long. The route leaves the onshore substation site heading northeast within the parking lot adjacent to the
LIRR tracks. The route crosses Long Beach Road, travelling through the LIRR Island Park Station parking lot.
The route enters Austin Boulevard, turns west onto Sagamore Road, then north onto Industrial Place. Industrial
Place is taken until the end of the road, and then the route reconnects to Austin Boulevard. The route continues
west onto Saratoga Boulevard and horizontal auger bores are required to cross underneath the LIRR tracks to
Parente Lane. From there, the Industrial Place to EF Barrett goes north along D’Amato Drive to Long Beach
Road, and crosses back to the east across the LIRR tracks. The route then immediately turns northwest onto
Ladomus Ave, continuing across private property to the east of the E.F. Barrett Power Station. From there,
the interconnection cable route crosses Barnums Channel for approximately 300 ft (91 m). Although
unmapped, tidal wetlands are expected to be present on both the south and north side of Barnums Channel,
approaching Daly Boulevard, before it turns west along Daly Boulevard to the POL. NYSDEC-mapped tidal
wetlands are present immediately to the east of the crossing location, south of Daly Boulevard.
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This route alternative involves several challenging crossings of the LIRR right-of-way: between Saratoga
Boulevard and Parente Lane, along Long Beach Road between D’Amato Drive and Sherman Road, and along
Daly Boulevard approaching the POL. Installation of the interconnection cables within Long Beach Road is
challenging because the Long Beach Road bridge represents the only access to Barnum Island from the Long
Island mainland and is one of only three routes to the Long Beach barrier island in general. It is the main route
serving the central portion of the barrier island, including densely developed areas of the City of Long Beach.
In this area, the average annual daily traffic is 45,688. The workspace needed for the LIRR crossing between
D’Amato Drive and Sherman Road has the potential to result in temporary impacts to the egress/ingress to
Barnums Island and the Village of Island Park for a more extended time. As such, road closures and/or
significant traffic impacts along this corridor for construction of the Project are likely to result in unacceptable
impacts.

Crossing Barnums Channel within the private property to the east of the E.F. Barrett Power Station is expected
to result in the greatest impact to tidal wetlands. Tidal wetland may be located adjacent to either side of the
crossing in this area. Moreover, construction of an HDD crossing of Barnums Channel is constrained by the
presence of the existing power station infrastructure and may not be feasible; if determined possible, such a
crossing is expected to require HDD workspace and pull back area within the mapped tidal wetlands south of
Daly Boulevard. An open cut crossing is practicable and assumed for this crossing location. Empire also
anticipates commercial challenges for obtaining an easement across the property in this area and the potential
for routing conflicts with existing infrastructure on the E.F. Barrett property.

Based on the logistical challenges and increased cost and complexity due to the LIRR crossings, the potential
challenge of obtaining easements, and impacts along highly-trafficked roadways, Empire determined the
Industrial Place to E.F Barrett Alternative is not a practicable alternative for the Project. This route is also
expected to result in greater impacts to tidal wetlands than the proposed alternative and associated regulatory
challenges.

3.5.3.4 Submarine Interconnection Cable Route Alternatives

Empire also considered submarine export cable routes from the onshore substation to the POI, including:

e A 24 nm (2.7 mi, 4.4 km) route that exits the onshore substation to the west in Reynolds Channel,
continuing north around Harbor Island and north through Hog Island Channel to the POI; and

e A shorter in-water route that would follow one of the north-south corridors onshore (LIRR, Austin
Boulevard or Long Beach Road) to Saratoga Boulevard/Parente Lane/Redfield Road, and then enter
the water at the end of Redfield Road, continuing north through Hog Island Channel to the POL

Either submarine route from the onshore substation to the POI would result in increased impacts within the
marine environment compared to other alternatives evaluated. Both of the submarine export cable routes would
be at least partially located within the Significant Coastal Fish and Wildlife Habitat designated by the New York
Department of State in West Hempstead Bay, considered one of the largest undeveloped coastal wetland
systems in New York State, with a significant nesting habitat for coastal shorebirds and colonial wading birds,
as well as being a productive area for marine finfish, shellfish, and other wildlife (NYSDOS 2008b). Moreover,
similar to routes evaluated in Reynolds Channel (see Section 3.5.2), construction of a submarine export cable
route through Hog Island Channel has disadvantages for constructability, associated with shallow waters,
special construction techniques required, and existing marine traffic.

3.5.4 Barnums Channel Crossing Alternatives

Empire evaluated three different crossing methods for Barnums Channel, including:
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e An HDD installation of the cables belowground;
e And open cut installation of the cables belowground; and

e Anaboveground cable bridge.
These alternatives are discussed in this section.

3.54.1 HDD

An HDD solution at Barnums Channel would involve three land-to-land HDDs similar to those described for
the proposed Reynolds Channel crossing (see Section 3.5.2) but over a shorter crossing distance. Empire
determined that use of the HDD installation method is not practicable along the LIRR corridor, due to the lack
of sufficient space on the south side of the crossing (at the tank farm) to stage HDDs for all three cables, and
the lack of an alignment that would allow a sufficient separation distance between each of the three HDDs.
Foundations of unknown depth associated with the tank farm, retaining walls on either side of Barnums
Channel, and the bridge footings also pose space and alighment constraints, adding risk to the feasibility and
safety of completing the HDDs in this area. Moreover, both sides of the crossing are areas that historically
housed fuel oil storage facilities; therefore, there is the potential that HDDs would involve drilling through
contaminated soils and/or groundwater on either side of the crossing, as well as a previously remediated area
on the north side of the crossing.

3.5.42 Open Cut

As described in Section 3.3.1 for the export cable landfall, an open cut requires Empire to excavate, remove,
and/or relocate sediment to install the interconnection cables in a trench across the tidal channel at the target
burial depth. For a waterway crossing, an open cut is typically constructed using excavators working from both
banks and/or within the channel, as necessary. Excavated material is collected in an appropriate manner for
cither re-use or disposal (depending on the nature of the material) and in accordance with applicable regulations.

An open cut crossing allows the cable to be buried below the waterway, with no aboveground structures or
permanent fill within Barnum’s Channel. However, installation via an open cut will require more extensive
disturbance to the channel for dredging, excavation, and stockpiling, within an approximately 120 ft (37 m)
construction corridor across the channel. Sediments within Barnums Channel may have existing contamination,
due to the location near industrial properties and known discharges in the vicinity.

An open cut installation would result in greater disturbance to Barnums Channel; therefore, Empire is
proposing the aboveground cable bridge solution at this location. In the case that further feasibility evaluation
reveals that a cable bridge is not feasible for this crossing, Empire would evaluate installation of the
interconnection cables via an open cut with a dry crossing method. A dry crossing method involves isolating
the work area from the flow of water (with sandbags, bladderdam, cofferdam, or other measures) prior to
trenching, and using a dam-and-pump, flume, or similar design to transport water from one side of the work
area to the other. Dry crossings minimize the transport of sediment during an open cut by preventing water
from flowing across the disturbance area until the bed and backs have been restored. In the case that a dry
crossing is also not feasible, a wet crossing would be used, and Empire would consider the potential efficacy of
alternative best management practices to minimize sediment transport (e.g., silt curtains).

3.5.4.3 Cable Bridge

A cable bridge crossing will use up to four support columns (pile caps) located within the waterway to support
the truss system which will hold the cables above the water. These supports may be installed by hammer or
other installation methods, up to 100 ft (30 m) below the seabed, with final design subject to geotechnical

'rk TETRA TECH

52




Empire Offshore Wind LLC Individual Permit Application
Empire Wind 2 Project Alternatives Analysis

investigation. These supports will include up to three 1.5-ft (0.5-m)-diameter steel pipe piles per pile cap, for a
total of twelve steel pipe piles within the waterway. The cable bridge will be constructed from a prefabricated
steel truss system assembled offsite and set in place and the structure will measure up to 25 ft (7.6 m) wide and
8 ft (2.4 m) tall and span a length of approximately 300 ft (91 m). The crossing will be located adjacent to the
existing LIRR railway bridge. The structure is anticipated to have a total height of up to 15 ft (4.6 m) above
MSL, with a maximum total height of 30 ft (9.1 m). Empire is also further evaluating whether it is practicable
to design the cable bridge without footings.

Since the north and south sides of the crossing comprise an existing parking lot and a tank farm, respectively,
impacts to wetlands and natural habitats on either side of the crossing are avoided. The above ground cable
bridge presents the best solution to span the waterway and avoid trenching or drilling through the existing
bulkheads and potentially contaminated soils/groundwater that may exist to the north and south of the
crossing. As such, Empire selected the aboveground cable bridge solution as the practicable alternative that
minimizes environmental impacts.
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3.6 Technology Alternatives

3.6.1 Foundation Alternatives

Empire evaluated several potential types of foundations for wind turbines and offshore substation: monopile,
piled jacket, gravity base structure (GBS), suction bucket jacket, suction bucket monopile, and floating. Over
the past several years, Empire has been evaluating the use of a GBS as a potential foundation for wind turbines
to be deployed in the Lease Area, recognizing the potential of a GBS to avoid certain impacts to marine life
(specifically, acoustic impacts from pile driving) from other foundation alternatives, such as monopiles or piled
jacket foundations. Empire’s evaluation of the GBS foundation alternative included consultation with experts
across a spectrum of specialties, including design and construction engineering, acoustic engineering, marine
mammal science, manufacturing process engineering, transportation logistics, procurement, permitting, and
commercial contracting. Based on the evaluation, Empire has concluded that the GBS is not a practicable
alternative for any wind turbine generator (WT'G) foundations for EW 2, as stated in Section 3.6.1.1. Empire
is instead proposing monopile foundations for the WTGs, and a piled jacket foundation for the offshore
substation.

3.6.1.1 GBS

GBS foundations are strengthened concrete structures with a circular base fixed to a conical exterior and vertical
concrete column. The vertical concrete column connects to a steel transition piece that holds secondary features
(i.e. access platforms and boat landings) associated with deeper water sites. To support up to a 15-MW WTG,
a GBS foundation would be approximately 118 ft (36 m) wide at the base, 210 ft (64 m) tall, and weigh up to
8,500 tons (7,711 metric tons). It would require approximately 10,000 tons (9,071 metric tons) of high-density
aggregate to ballast down a GBS and would likely necessitate a considerable amount of scour protection when
compared to a monopile foundation.

Structural integrity of the GBS foundation is dependent on stable and supportive seabed conditions. Weak
horizontal seabed layers, which are commonly found in locations of sediment deposition (i.e., historic rivers
and deltas), are not suitable for GBS foundations. Empire’s geophysical and geotechnical sutvey campaigns of
the Lease Area indicate much of the area contains thin layers of soft sediment and loose marine sand. The
evaluation also indicates the Lease Area contains Glauconite, which is a highly friable sediment type that may
degrade structural integrity under the cyclic loading (repeated application of a load) of a WT'G and, therefore,
cannot provide the necessary stability for GBS foundations.

Unsuitable seabed conditions necessitate seabed preparation prior to GBS installation. This process is necessary
to ensure the wind turbine is adequately supported and involves a combination of dredging and backfilling with
rock, adding an armor and filter layer above the mudline, and placing a gravel pad and scour protection on top
of that. The dredging preparation would likely involve removing soft, uneven, or mobile sediments as well as a
foundation bed of rock (or aggregate). By contrast, monopile foundations require no further seabed preparation
after being piled into the ground and scour protection laid along the perimeter above the mudline. As such,
GBS foundation installation involves seabed preparation and scour protection, which will disturb a larger area
and result in greater impact to the marine environment and benthic resources when compared to impact from
installation of the monopile foundation.

The primary advantage of the GBS foundations alternative is to avoid the pile driving into the sea floor that is
required to install monopile foundation, and which generates acoustic energy potentially impactful to aquatic
life. GBS foundations are transported and placed at the site without pile driving. However, the potential
advantages of GBS foundations are offset by other negative environmental impacts. Empire’s evaluation
indicated there are higher overall carbon dioxide (CO») emissions associated with use of the GBS foundations
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(Empire’s evaluation estimated approximately 4,500 [4,082 metric tons] tons per foundation for GBS,
compared to approximately 2,300 tons [2,086 metric tons] per foundation for monopile foundations). This is
mostly due to much higher emissions from installation of the GBS foundation. GBS foundation transportation
would also result in more marine traffic impacts (GBS foundations must be transported individually, unlike
other foundation types).

Logistical challenges are also a consideration for GBS foundations. Since there are currently no GBS
manufacturers in the United States, a fabrication site for the foundations is required. Empire would also need
to develop its own supply chain to fabricate, transport, and install the GBS foundations. Empire would be
entirely responsible for establishing the supply chain, skilled workforce, and adequate quality control. Empire
identified Port of Coeymans (near Albany, New York) as a potential fabrication site, but determined it is
impracticable due to associated upgrade costs, transportation and staging requirements, and logistics due to
bridge height restrictions along the Hudson River. No other commercially viable options for the fabrication
and supply chain for GBS foundations were identified.

After evaluation, Empire determined that the costs, logistical challenges, and commercial risks of GBS
foundations render the alternative impracticable and would restrict Empire’s ability to meet contractual
commitments with New York and achieve the Project purpose (see Section 3.1). Moreover, the GBS
foundations would cause greater potential environmental impacts to the seafloor due to a larger footprint, to
air emissions from increased CO: emissions, and to navigation/matine traffic, which outweigh the benefits of
GBS foundations in reducing the potential temporary acoustic impacts to marine wildlife during construction.

3.6.1.2 Monopile

Monopile foundations consist of a single vertical, broadly cylindrical steel pile driven into the seabed. A steel
transition piece, which contains secondary structural components, cable hang-offs and material handling
equipment for the WT'G (i.e., boat landings, internal access platforms with cable hang-offs, external work
platform equipped with gates and crane for equipment transfer from crew transfer vessels (CTVs)), will be
connected to the monopile by bolting (see Attachment B Permit Drawings). The transition piece will also
contain the Navaid equipment such as marine lanterns, foghorn, and AIS.

While a piled solution (monopile or piled jacket) for a wind turbine or offshore substation may not require the
same level of ground preparation for installation as GBS, drivability relevant to geotechnical conditions need
to be considered. Empire has completed an initial drivability assessment to confirm feasibility and has included
contingent locations within the conceptual layout.

Empire’s evaluation indicated that CO, emissions and seabed impacts are lower with installation of monopile
foundations than GBS foundations, as discussed in Section 3.6.1.1 Based on the monopile foundation’s
previous use in the United States, known technology and existing supply chain, and Empire’s ability to meet
contractual commitments with New York to achieve the Project purpose (see Section 3.1), monopile
foundations were selected for the EW 2 wind turbine foundations.

3.6.1.3 Piled Jacket

A piled jacket is a vertical steel lattice structure consisting of three or four legs to support a wind turbine, or up
to eight legs to support an offshore substation, from which piles are inserted and connected through cross-
bracing (see Attachment B Permit Drawings).
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The piled jacket foundation was selected for the offshore substation, since monopile foundations are not
designed for and are not practicable to support the larger size/weight of the offshore substation (approximately
5,500 tons [5,000 metric tons]).

3.6.1.4 Suction Bucket Jacket

A suction bucket jacket is a vertical steel lattice structure consisting of three or four legs, which contain inverted
bucket-like structures at the base, connected through cross-bracing. Suction bucket jackets were removed from
additional consideration because the conditions in the Lease Area are not suitable. Suction bucket jackets are
more typically appropriate for areas with characteristics that allow the buckets to achieve appropriate
penetration and the proper soil-structure interaction for the jacket. Empire’s geophysical and geotechnical
survey data has demonstrated that the seabed sediment in most locations (0 to 33 ft [0 to 10 m| below surface)
consists of loose marine sand, limiting the holding capacity of the buckets. As such, based on the technical
constraints of suction bucket jacket foundations, they are not a practicable alternative to meet the Project
purpose.

3.6.1.5 Suction Bucket Monopile

A suction bucket monopile is a single vertical, broadly cylindrical steel monopile, which contains a single
inverted bucket-like structure at the base. Suction bucket monopiles were also deemed not to be technically or
commercially feasible for the development timescales associated with this Project and are therefore not a
practicable alternative to meet the Project purpose.

3.6.1.6 Floating

This alternative uses a floating structure, typically a spar or semi-submersible, which is tethered to the seafloor
through a set of anchoring devices. Floating foundations are used for installations at much deeper water depths
than are present in the Lease Area. Floating foundations are not considered practicable for the Project because
the water is not deep enough to justify the additional costs and engineering considerations.

3.6.2 Submarine Export Cable Technology Alternative

Empire evaluated different transmission technologies for the submarine export cables against the following
criteria:

e Transmission distances;
e FEconomic considerations; and

e Land required to support onshore electrical facilities.

The submarine export cables are designed to use HVAC rather than HVDC due to the considerably lower costs
to interconnect HVAC into the alternating current terrestrial grid at the Barrett 138-kV Substation. HVDC
requires a considerably larger investment with greater complexity, significantly larger offshore and onshore
space requirements, and higher maintenance needs than HVAC due to the need for converter stations onshore
and offshore. HVDC becomes more cost-effective for wind farms with a larger nameplate capacity than is
planned for the EW 2 Project, in part because HVDC may allow a reduction in the number of export cables
for larger projects. This may also be preferable for long transmission lines carrying very large power capacities
where HVDC reduces transmission losses relative to HVAC. The transmission distance and power rating of
the EW 2 Project submarine export cables makes it suitable and more cost-effective to employ an HVAC
system.
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3.6.3 Submarine Export Cable Installation Alternatives

Empire also evaluated several alternative methods for cable installation offshore, including cable burial and
direct placement on the seafloor. Empire is proposing to bury the submarine export cables using jetting,
mechanical plow and trenching/cutting. Dredging or mass flow excavation are not proposed for cable burial
in general, but may be required in certain locations, such as for pre-sweeping and seabed preparation activities
prior to cable lay, and at certain asset crossings.

Placement of the submarine export cables directly on the seafloor as the primary installation method was
determined to be not practicable due to the heightened risk of third-party damage to the cables and increased
maintenance requirements from anchor or fishing gear snagging. Although direct seafloor disturbance from
jetting or trenching during construction would be avoided with this method, the additional cable protection
measures required to minimize third-party damage would result in a much larger footprint alteration of the
seabed surface and long-term impact to the benthos. Additional cable protection requirements would also likely
offset the installation time savings from placing cables on the seafloor instead of burying them. As such, Empire
has retained placement of the cables directly on the seafloor, with cable protection (such as rock berm or
matting) only for limited areas where sufficient burial depths cannot be achieved due to seabed conditions.

For cable burial, Empire assessed a variety of methods including jet plow, mechanical plow, trenching/cutting,
and dredging. Both jetting and mechanical plowing may create a temporary trench and lay the cable in a single
pass. Jetting may be conducted via a towed device that travels along the seafloor surface. Jetting may also be
conducted with a vertical injector fixed to the side of a vessel or barge. These methods inject high pressure
water into the sediment through a blade that is inserted into the seafloor to create a trench. The water
sufficiently liquifies the sediments such that the cable can then settle down through the suspended sediments
to the desired burial depth. Mechanical plowing uses a cable plow that is pulled along the seabed, creating a
narrow trench. Simultaneously, the cable is fed from the cable ship down to the plow, with the cable laid into
the trench by the plow device. Due to gravity, the displaced sediment returns to the furrow, covering the cable.

Jetting methods (including capjet, jet sled, jet plow, and vertical injector equipment) are considered Empire’s
primary proposed methods for cable installation. Jetting is the most efficient method of submarine cable
installation that minimizes the extent and duration of bottom disturbance for the significant length and water
depths along the submarine export cable route. The majority of temporarily suspended sediments from jetting
settle back in the trench naturally, reducing sedimentation impacts.

Empire also considered trenching, or cutting, which may be used on seabed containing hard materials not
suitable for mechanical plowing or jetting, as the trenching machine is able to mechanically cut through the
material using a chain or wheel cutter fitted with picks or teeth. Once the cutter creates a trench, the submarine
export cable is laid into it, and typically backfill is mechanically returned to the trench using a backfill plow.
This method is less preferred due to lower efficiency, longer installation duration, and greater potential impacts
from the additional step of backfilling the trench. However, both mechanical plowing and trenching (cutting)
are proposed as potential installation methods to be used in the event that Empire encounters seabed or depth
conditions where jet plowing is not practicable or efficient. Pre-sweeping or pre-trenching may be associated
with any of the considered cable burial methodologies.

Mechanical dredging was also assessed as a potential method for submarine cable installation. Dredging is used
to excavate, remove, and/or relocate sediment from the seabed in order to increase water depth and alter
existing conditions; this can be completed through clamshell dredging, suction dredging, and/or hydraulic
dredging. Because of the greater duration and extent of sediment disturbance associated with dredging, this
method is not practicable for the majority of the cable installation. Dredging, however, may be proposed for
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certain locations such as the potential use of a suction dredge or mass flow excavation in limited locations for
pre-sweeping, seabed preparation activities and utility asset crossings.

3.6.4 Cable and Pipeline Crossing Alternatives

The submarine export cable route will cross existing in-service and out-of-service assets including potentially
existing transmission cables and natural gas pipelines. Empire is proposing to install the submarine export
cables across third-patty assets using concrete or rock-filled mattresses or rock berm protection (see Section 2
of Attachment D). As described in Section 3.3.1.1, a water-to-water HDD was determined to be impracticable
for crossing the Transco LNYBL. Other asset crossing methods considered are evaluated in this section.

A traditional asset crossing with crushed rock installation or a rock berm will consist of installation of rock at
the base, cable lay, followed by another layer of rock protection over the top. Rock installation provides
protection for the cable against anchor drags or other external impacts. This method results in approximately
6.5 ft (2 m) of shoaling on the seafloor. For certain crossings, Empite is also evaluating the use of traditional
asset crossing measures protected with mattresses filled with either rock or concrete. Potential methods include
cither laying the cable directly on the seafloor with a protective mattress on top or laying the cable on top of a
layer of protective mattress on the seafloor, and then adding a second protective mattress over the top of the
cable. These solutions do not cause significant shoaling, resulting in a less than 3 ft (0.9 m) reduction in water
depth. Removal of sediment at crossings of identified assets to facilitate installation may be conducted before
the crossing installation to allow for sufficient burial of the submarine export cables and reduce the need for
supplemental cable protection material or shoaling on the seabed. This method may not be feasible due to site-
specific limitations on dredging in the vicinity of existing assets.

These asset crossing methods have been retained as practicable for use on a case-by-case basis at cable and
pipeline crossings along the submarine export cable route. Where the submarine export cable route requires
the crossing of assets, specific crossing designs will be developed and engineered. Cable crossing methodologies
will be based on a variety of factors, including the type of asset to be crossed (i.e., material), the depth of the
existing buried cable or pipeline, and whether the assets are in-service or out-of-service.

Empire also evaluated artificial reef and pipe-supported bridge crossing methods. An artificial reef concept
would use an artificial reef structure as cable protection in lieu of the mattress or rock protection that would be
employed for a traditional trenched asset crossing. However, Empire did not find examples of artificial reefs
having been previously used for cable protection at asset crossings; therefore, the effectiveness of these
structures is unknown. Because of the soft soils present at the locations of the existing cable and pipeline
crossings, it was determined that a mattress foundation would likely need to be employed in combination with
the artificial reef structures for sufficient support. The reef units also carry the risk of creating anchor snag
points. Therefore, Empire determined that the use of an artificial reef in conjunction with asset crossings was
not a practicable option for the Project.

A pile-supported bridging crossing would require driving piles to either side of the asset crossing, and significant
trench dredging. Seabed impacts, as well as potential underwater noise impacts, would be greater than with the
preferred solutions. This method is also more labor-intensive and costly than traditional crossing methods. It
was therefore determined that a pile-supported bridge crossing is not a practicable solution for the Project.

Rock filled mattresses, concrete articulated mats and rock berm protection were determined to be practicable
options for asset crossings, considering concerns such as hydraulics, scour, and anchor drag/impact. These
methods therefore have been retained for case-by-case use at the cable and pipeline crossings along the
submarine export cable route.
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3.6.5 Pre-Sweeping and Dredging Alternatives

In certain limited areas of the submarine export cable siting corridor, where underwater megaripples and
sandwaves are present on the seafloor, pre-sweeping may be necessary prior to cable lay activities. Pre-sweeping
involves smoothing the seafloor by removing ridges and edges, where present. Empire evaluated a variety of
pre-sweeping and dredging equipment for these activities. Methods evaluated include trailing suction hopper
dredging (TSHD), hydraulic dredging/cutter suction dredging (CSD), mechanical dredging, and mass flow
excavation. Based on its evaluation, Empire is proposing mass flow excavation as the primary method for pre-
sweeping, subject to regulatory approvals.

3.6.5.1 Pre-Sweeping and Dredging Equipment Alternatives

The primary pre-sweeping method will involve using a mass flow excavator from a construction vessel to
smooth excess sediment on the seafloor along the footprint of the cable lay. A mass flow excavator uses jets to
disturb and displace the material below the excavator. This equipment is deployed from a self-propelled vessel,
making excavation continuous and adaptable. This technology may also incorporate dynamic positioning,
allowing the operator to set way points and plan sediment disturbance with a high degree of accuracy. This
equipment often works in close proximity to existing subsea objects in support of cable burial operations.

A TSHD is a self-propelled vessel that digs, stores, and pumps dredged material. TSHDs are beneficial in long,
spread out excavation areas since they can freely move with no wires or spuds. This equipment can cover miles
of excavation each day and return to a dig area for a “clean up” or small touch ups to a profile relatively
easyilyeasy. There is little to no support equipment needed for the dredge to dig, transport, and pump
off/bottom dump material. However, active dig time may be reduced to accommodate other activities, such as
sailing or disposal of materials.. A typical mid-sized hopper dredge in the United States would be expected to
remove between 1 and 3 ft (0.3 and 0.9 m) of material vertically, across a width of 6-12 ft (1.8 to 3.7 m). After
filling the hopper, which typically will hold between 2,300 to 6,000 cubic yards (1,760 to 4,590 cubic meters),
the TSHD will transit to a disposal site and prepare for disposal.

A TSHD can be used for ocean placement of material; for bottom placement, the dredge opens several
gates/doors or splits its hull on a central hinge to release all the material over 4 to 12 minutes, usually while
moving slowly through the disposal area to clean out the hopper. If pumping a slurry (combined water and
sediment) of the dredged material to an upland disposal or beach location, the vessel discharge pipe will be
connected to a land-based pipe and the operator will pump the slurry until the hopper is reasonably cleaned
out. On a beach, the water runs into the ocean as the sediment settles on the beach. During upland disposal,
typically the sediment settles in planned cells and the excess water discharges through weir boxes. If dry
aggregate is required, the dredge will overflow any excess water using skimmers in the hopper, then will usually
also require additional time to dry out the material. After it is adequately dried, cranes and/or conveyors can be
used to offload the hopper. However, this dry aggregate method results in exceptionally long cycle times, and
is often not selected due to cost implications and significant duration. Once the material disposal is completed,
the dredge will travel back to the excavation area and continue with the next load.

A hydraulic dredge/cutter suction dredge (CSD) is a vessel with a large rotating cutter head that disturbs
material then sucks it up and uses an onboard pump to pump it either through a pipeline directly to a disposal
location or to a barge. A CSD can dig sand, clay, and rock in some cases, and can pump this material further
than a hopper dredge due to the pump size. However, it is not self-propelled, so anchors and wires or spuds
are used for small moves, and tugs are used for large moves or anchor resets. Because of this traveling limitation,
CSDs are typically not used for narrow (<100 feet) and/or low-face (<5 feet) dig areas. They are exceptionally
good at removing large amounts and can be expected to disturb and pump 8 ft (2.4 m) or more of vertical
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material in one swing. If the dredge is close enough to the pump out location, a long pipeline can be run directly
from dredge to disposal. The length of this pipeline can be upwards of 6 mi (9.6 km) if additional boosters are
brought in; boosters are barges (or land-based stations) with large pumps that are strategically put in line to
increase the velocity through the pipe. If the disposal atea is too far for a continuous pipeline, the CSD can
pump to a spider barge which will fill scows for transport to disposal. A spider barge is an anchored barge
connected to the pipeline from which the material is pumped; it has several “arms” which open, close, raise,
and lower to load material in scows based on the scow’s location. This method of CSD to spider barge allows
the continuous pumping of material to scows, which are then sailed to an offshore disposal, location pumped
to some type of upland disposal, or brought to a facility to be unloaded with a bucket or conveyors if dry
aggregate is needed.

A mechanical or bucket dredge consists of a barge with a bucket to move material. The dredge moves itself a
few hundred feet using spuds or wires, but ultimately requires several tugs for large moves or anchor resets.
Therefore, this equipment is beneficial for protected waters with a wider dig area, to limit the amount of forward
movement required. Mechanical dredges also require scows to move the material to a disposal site since there
is no pump or material storage onboard. Each bucket of material, typically 12 to 30 cubic yards (9.2 to 22.9
cubic meters), is put in a scow alongside the dredge. When the scow is full, a tug brings that loaded scow to a
disposal area and a different tug replaces an empty scow alongside the dredge, pausing digging for 20 to 60
minutes for each scow change. If material is to be pumped to an upland disposal or beach, each scow will have
to be brought alongside an “unloader.” An unloader is a stationary vessel with a large pump that sucks material
from the scowto a pipeline can run to a disposal cell or location on land. The unloader pumps slurry from the
scow until it is relatively clean, then the scow makes its trip back to the dredging area. A less common, but
available mechanical dredging method uses a high-powered backhoe to break up and load rock.

3.6.5.2 Pre-Sweeping and Dredging Equipment Alternatives Analysis

Use of a mass flow excavator for pre-sweeping activities (to smooth sandwaves and at utility crossings) is
expected to be much shorter in duration than dredging using TSHD, CSD, or mechanical dredging equipment.
The shorter duration will result in less physical presence of work vessels in the cable corridor, less interference
with other marine activities and navigation, and reduced overall duration of disturbance to the seabed and the
marine enviornment. The reduction in duration will also increase the likelihood of being able to complete
submarine export cable installaiton activities within one construction season, which greatly reduces the duration
of construction-related disturbances to the marine environment, including disturbances to marine wildlife and
fisheries.

Due to the efficiency of the operation, the mass flow excavator can be used immediately prior to the cable
installation, minimizing the potential for sediment build up between the time of the pre-sweeping operation
and the cable installation due to seabed sediment mobility. A dredging operation would likely need to be
conducted significantly in advance of the cable lay and burial operation, which would necessitate overdredging
additional volumes to account for the seabed mobility in the interim, in order to ensure the correct depths and
seabed conditions are present at the time of cable installation and burial.

Once the pre-sweeping acivitity is completed and the mass flow excavator moveed to a different location, the
disturbed sediment is expected to settle out quickly. Dredging equipment may result in longer duration of
suspended sediment impacts, both due to the increased duration of operations at a given location along the
submarine export cable route, and because of impacts associated with managing dredged material, such as barge
overflow, hopper barge decanting, and/or onshore dewatering activities that may be necessary prior to disposal,
as described in Section 3.6.5.1. MFE has the potential to generate greater sediment resuspension lasting for a
shorter duration.
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Use of mass flow excavation eliminates the dredged material disposal associated with this pre-sweeping
methodology. With dredging, Empire would need to excavate, manage and dispose of material dredged from
construction, including management of decanting and dewatering activities. Disposal of the volumes of dredged
material anticipated for pre-sweeping will involve a significant cost to the Project, and introduce added logistical
complexity associated with the management, sampling and transportation of the dredged material. Moreover,
for pre-sweeping at utility crossings, dredging equipment is expected to be impracticable and/or prohibited in
certain locations due to the potential risk of impact to existing assets. Mass flow excavation can remove material
surrounding an existing asset with reduced risk of damage from contact with dredging equipment.

In the case that mass flow excavation cannot be used due to regulatory requirements, Empire would likely use
a TSHD to pre-sweep sandwaves. Although not preferred, the TSHD allows more efficient production for pre-
sweeping sandwaves than other dredging methods due to the independent mobility of the equipment, and
disposal options.
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P.1. Introduction

On November 18, 2022, BOEM published a notice of availability for the Empire Wind Draft EIS,
consistent with the regulations implementing NEPA (42 USC 4321 et seq.) to assess the potential impacts
of the Proposed Action and alternatives. The Draft EIS was made available in electronic form for public
viewing at https://www.boem.gov/renewable-energy/state-activities/empire-wind and electronic copies
were delivered to other entities as specified in Appendix K of the Draft EIS. The NEPA review process
requires agencies to allow the public the opportunity to comment on a Draft EIS. The notice of
availability initiated a 60-day public comment period for the Draft EIS that closed on January 17, 2023.
This appendix describes the Draft EIS public comment processing methodology and definitions, and also
includes responses to comments received on the Draft EIS and describes where specific updates to the
Final EIS can be found in the document.

P.2. Objective

BOEM reviewed and considered all written and oral public submissions received during the Draft EIS
public review and comment period. BOEM’s goal was to identify comments to be addressed in this Final
EIS and to categorize those comments based on the applicable resource areas or NEPA topics. This
categorization scheme allowed subject matter experts to review comments directly related to their areas of
expertise and allowed BOEM to generate statistics based on the resource areas or NEPA topics addressed
in each of the comments. All public comment submissions received can be viewed online at
http://www.regulations.gov by typing “BOEM-2022-0053" in the search field.

P.3. Methodology

P.3.1 Terminology

The following terminology is used throughout this appendix:

e Submission: The entire content submitted by a single person or group at a single time. For example, a
10-page letter from a citizen, an email with a portable document format (PDF) attachment, and a
transcript of an oral comment given at a public hearing meeting were each considered to be a
submission.

e Comment: A specific statement within a submission that expresses a sender’s specific point of view,
concern, question, or suggestion. A comment can consist of more than one sentence, as long as those
grouped sentences express a single idea. One submission may contain many comments.

e Substantive Comment: Draft EIS submissions were reviewed to identify and categorize “substantive”
comments. To be substantive, a comment must relate to the reasonably foreseeable impacts of the
Proposed Action, alternatives, or cumulative actions and do one or more of the following:

o Question (with supporting rationale) the accuracy of information in the Draft EIS

o Question (with supporting rationale) the adequacy of, methodology for, or assumptions used for
the environmental analysis

o Present new information relevant to the analysis
o Present reasonable alternatives or mitigation measures other than those analyzed in the Draft EIS
o Present or cause modifications to alternatives or mitigation measures analyzed in the Draft EIS

o Correct factual errors in the content of the Draft EIS
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e General Comment: General comments are comments other than substantive comments. General
comments may: (1) express interest or concern regarding an impact topic without providing specific
comments on the information, methods, or findings presented in the Draft EIS, (2) express general
support for or opposition to the proposed Projects, or (3) comment on a topic unrelated to the
proposed Projects.

P.3.2 Comment Submittals

Federal agencies, state/local/tribal governments, and the general public had the opportunity to provide
comments on the Draft EIS via the following mechanisms:

e Electronic submissions via www.regulations.gov on docket number BOEM-2022-0053;

e Hard-copy comment letters submitted to BOEM via traditional mail; and

e Comments submitted verbally at each of the public hearings.

BOEM held three online public hearings via Zoom to solicit oral comments to inform preparation of the
Final EIS. The hearings were free and open to the public with no reservations required. Locations and
dates of these hearings are outlined in Table P.3-1.

Table P.3-1 Public Hearings

Date Time Location
December 7, 2022 5:00 p.m. Eastern Time Zoom Webinar
December 13, 2022 5:00 p.m. Eastern Time Zoom Webinar
December 15, 2022 1:00 p.m. Eastern Time Zoom Webinar

All submissions initially provided by methods other than www.regulations.gov, including the transcripts
of comments recorded at each public hearing listed in Table P.3-1, were uploaded to the docket. Each
submission, including testimony by individual speakers at the public hearings listed in Table P.3-1, was
assigned a unique identification number. That unique Submission ID was retained throughout the
comment management process, for both submissions and the individual comments within those
submissions.

P.3.3 Comment Processing

BOEM downloaded and reviewed all submissions from regulations.gov. These submissions were
provided in Hypertext Markup Language (html) format, while attachments provided by stakeholders as
part of their regulations.gov submission were typically provided in PDF or Microsoft Word format. Text
from all formats was parsed, coded, and exported into a single Microsoft Excel file that served as the
primary submission database. In cases where an attachment did not contain comments specific to the
docket for the Empire Wind Draft EIS, the attachment was retained separately for BOEM reference as
applicable and linked to the main body of the submission through the unique Submission ID. Examples of
this type of attachment include copies of comment letters that were originally submitted during the
scoping period, copies of comment letters that were originally submitted on another docket, or attached
photos, published reports, news articles, or other secondary material. The submission database also
included information about each submission, including the submitter’s contact information, submission
date, and whether the submitter was a government entity or agency.
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Each submission was read to identify individual substantive and general comments (as defined under
Section P.3.1, Terminology). Each comment was parsed, coded, and exported to a spreadsheet that served
as the master comment database. Each comment then received a unique comment ID number, tied to the
Submission ID. For example, the fourth comment identified in egulations.gov submission 0001 was
identified as BOEM-2022-0053-0001-0004.

Substantive comments from cooperating and participating agencies and the Lessee were organized by
agency or organization and are presented verbatim in Sections P.4 and P.5. Other agency, stakeholder,
and public comments were each assigned to one section of the Draft EIS, based on the document’s table
of contents, or to a general topic such as “NEPA/Public Involvement Process.” Substantive comments are
presented verbatim in Section P.6. General comments are summarized in Section P.7. and the specific
comments that contributed to a comment summary are identified by comment number.
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P.4. Responses to Cooperating and Participating Agency Comments on the Draft EIS
P.4.1 Cooperating Federal Agencies
P.4.1.1. National Oceanic and Atmospheric Administration, National Marine Fisheries Service (BOEM-2022-0053-0149)

Table P.4-1 Responses to Comments from National Oceanic and Atmospheric Administration, National Marine Fisheries Service
(BOEM-2022-0053-0149)

Comment Response

In response to the November 18, 2022, Notice of Availability we Comment acknowledged.
conducted this review as a cooperating agency with legal jurisdiction
and special expertise over marine trust resources and fishing
operations and fishing communities including resources protected by
the Magnuson- Stevens Fishery Conservation and Management Act
(MSA) and section 7 of the Endangered Species Act (ESA) under
which we also serve as a consulting agency. We are also an action
agency for this project to the extent that NOAA’s National Marine
Fisheries Service (NMFS) provides Incidental Take Authorizations
(ITA) under the Marine Mammal Protection Act (MMPA). If we
determine the document is sufficient we will rely on and adopt your
Final EIS (FEIS) to satisfy our independent legal obligations to prepare
an adequate and sufficient analysis under the National Environmental
Policy Act (NEPA) in support of our proposal to issue the ITA for the
proposed project. If NMFS does not deem the EIS sufficient for
adoption we would need to conduct an independent NEPA analysis to
evaluate the impacts of the proposed issuance of the ITA which would
add significant time to the permitting timeline.

In our dual roles as both a cooperating and adopting agency we Comment acknowledged.
provided comments on September 9, 2022 during an interagency
review of the Preliminary DEIS (PDEIS). While some of our comments
were addressed a significant portion of the comments we provided
during the cooperating agency review are not reflected or resolved in
the current version of the DEIS. Thus we remain concerned with the
analysis of impacts from the Project on NOAA trust resources and
fishing operations. Below we elaborate on these issues. Additional
comments and examples are included in the attached spreadsheet
(Attachment A). We recommend BOEM resolve these issues in the
Final EIS.

P.4-1
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Comment

Response

New Alternative Under Consideration Through our review of the DEIS
we learned that BOEM included an additional alternative for
consideration that was not included in the PDEIS or discussed with
NMFS prior to release of the DEIS. This new alternative considers a
different layout for EW1 based on economic and technical feasibility
and proposes fewer overall turbine locations under a modified layout
(turbines are removed from more central portions of EW1 but retained
on Cholera Bank and in the setback between EW1 and EW2). Based
on presentations made by the developer on November 29 and
December 1, 2022 to the NYSERDA Environmental Technical Working
Group (E-TWG) and the Fisheries Technical Working Group (F-TWG)
respectively it was our understanding that 22 of the original turbine
positions create technical challenges for the developer due to the
presence of glauconite. The developer noted that this new layout
identified as Alternative F in the DEIS was now [ltalics: their preferred
alternative]. They also noted that additional surveys would be
conducted in the EW2 area which may result in the developer
recommending additional modifications to the layout and number of
turbines proposed for EW?2.

Additional information on the presence of glauconite in the Lease Area
and the constraints that glauconite poses for installation of WTGs has
been added to the description of Alternative F in Section 2.1.7 of the
Final EIS. Final EIS Figure 2-10 has also been updated to reflect the
proposed layout for EW 2 under Alternative F based on results of
geotechnical investigations.

We have received conflicting information related to both the proposed
plans for the Project and the viability of some alternatives for the lease
area under consideration in the DEIS. All alternatives carried forward
for full evaluation in the DEIS should reasonably accomplish the
underlying purpose and need of the proposed action; this will ensure
that the DEIS is focused on providing a clear transparent comparative
analysis of reasonable alternatives capable of implementation (in
addition to No Action). The information provided at these NYSERDA
meetings appeared to suggest that many other alternatives under
consideration including the existing proposed action (Alternative A)
habitat impact minimization alternative (Alternative B) and fisheries
transit alternative (Alternative E) were no longer feasible. However in
follow up discussions with Empire Wind and in one of their emails to
NMFS on December 9 2022 Empire Wind indicated that the locations
are still technically feasible despite the presence of glauconite. Further
Empire Wind indicated that it still intends to install up to 57 turbines
and one offshore substation in EW1 and up to 90 turbines and one
offshore substation in EW2 for a total of 147 turbines and two offshore
substations across both projects. We request BOEM provide further

Draft EIS Alternative F included a WTG array layout for EW 1 based
on geotechnical information that was available at the time the Draft
EIS was published. Between the Draft EIS and Final EIS, Empire and
BOEM further assessed the presence of glauconite soils in the Lease
Area and the potential constraints that glauconite presents for
installation of WTG foundations due to resistance to pile driving.
Based on this review, BOEM has determined that selection of
Alternatives B and E would no longer meet the purpose and need and
therefore these alternatives are not recommended for inclusion in the
Preferred Alternative. This update and clarification has been added to
the description of Alternatives B, E, and F in Final EIS Sections 2.1.3,
2.1.6, and 2.1.7. Final EIS Figure 2-10 has also been updated to
include an indicative WTG and interarray cable layout for both EW 1
and EW 2 based on the pile drivability analysis. The refinement to
Alternative F between the Draft EIS and Final EIS reduced the total
number of WTG positions that could be developed under Alternative F
from up to 147 WTGs to up to 138 WTGs (loss of 9 WTGS).

P.4-2
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Comment

Response

clarity on this issue to us and also discuss this within the FEIS so that
the cooperating agencies and the public can have a better
understanding of the specific project the developer is proposing to
construct in the lease area. The FEIS should only evaluate
alternatives that are feasible for implementation and meet the purpose
and need for action as detailed in Chapter 2.

We request that BOEM clarify how they plan to ensure that the
agencies and the public have the opportunity to review and comment
on any changes in alternatives or constraints with existing alternatives.
We recommend that this be addressed as soon as practical and well
prior to finalization of the FEIS. We continue to recommend avoidance
of development on Cholera Bank due to the importance of this habitat
area for fisheries resources and have worked with BOEM to identify an
alternative for full evaluation that would reduce impacts to this
important area (Alternative B). However we are unclear if this
alternative remains viable or if it could be incorporated into the
developer’s new preferred alternative or modified in a way that still
meets the intent of the alternative. We also recommend BOEM clarify
when agencies and the public will have the opportunity to comment on
any additional layout modifications for EW2 should they occur after
surveys are completed. Given our dual role as an action and
consulting agency we would appreciate being made aware of and
consulted with on any new alternative under consideration as soon as
possible and prior to the release of the FEIS.

BOEM hosted an interagency meeting on April 12, 2023, to brief the
cooperating and participating agencies on geotechnical constraints in
the Lease Area related to the presence of glauconite.

Based on review of Empire’s pile drivability analysis between the Draft
EIS and Final EIS, BOEM has determined that selection of
Alternatives B and E would no longer meet the purpose and need and
therefore these alternatives are not recommended for inclusion in the
Preferred Alternative. This update and clarification has been added to
the description of Alternatives B, E, and F in Final EIS Sections 2.1.3,
2.1.6, and 2.1.7. Final EIS Figure 2-10 has also been updated to
include an indicative WTG and interarray cable layout for both EW 1
and EW 2 based on the pile drivability analysis. The refinement to
Alternative F between the Draft EIS and Final EIS reduced the total
number of WTG positions that could be developed under Alternative F
from up to 147 WTGs to up to 138 WTGs (loss of 9 WTGSs). The
refinement to Alternative F between the Draft EIS and Final EIS did
not result in impacts that were not disclosed in the Draft EIS and
therefore BOEM has determined that a supplemental Draft EIS (and
associated public comment period) was not warranted. BOEM
provided a draft Preferred Alternative Rationale with the redline
Preliminary Final EIS for cooperating agency review and comment
prior to publication of the Final EIS.

Project Design Envelope (PDE)While we understand that BOEM’s
regulations allow for developers to identify a project design envelope
(PDE) in their COPs to provide flexibility as details of the project are
developed and broad PDEs can provide flexibility in the OCSLA review
process the broad PDE here has created challenges during the
Empire Wind regulatory process. This concern arises where as here
the project proposed for environmental review and consultation is not

Consistent with BOEM'’s draft guidance,! Empire’s COP proposes the
Projects using a PDE concept. This concept allows Empire to define
and bracket proposed Project characteristics for environmental review
and permitting while maintaining a reasonable degree of flexibility for
selection and purchase of Project components. The EIS assesses the
impacts of the PDE using the “maximum-case scenario.” The
maximum-case scenario is composed of each design parameter or

1 BOEM’s draft guidance on the use of design envelopes in a COP is available at: https://www.boem.gov/sites/default/files/renewable-energy-program/Draft-Design-Envelope-

Guidance.pdf.
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refined from the planning level PDE in the COP based on collection of
new information or additional survey data that may generate design
and layout changes. Project design and layout modifications may
result in meaningful changes to the proposed action feasible
alternatives and corresponding effects to marine resources. This
approach has resulted in agencies and the public reviewing proposed
actions that were broadly defined at the planning level but do not
reflect project-level refinements or new information. Review of a
proposed action that is much broader than the anticipated project
complicates NOAA’s ability to understand analyze and comment on
the specific action and refined alternatives that may be authorized
within the lease area. As the agency responsible for the stewardship
of our ocean resources it is important to us that the decision maker
has the opportunity to consider a reasonable range of options that
allow for avoidance and minimization of impacts to NOAA trust
resources and fishing operations.

Modifications to the layout and project configurations for Empire Wind
could have different impacts to our resources that require focused
evaluation. Having a proposed action that more accurately matches
the actual project implementation avoids many of the analytical issues
inherent with a broad PDE and generally saves time in the
consultation and permitting process in the long run.

We would like to work with BOEM to explore options for this and future
projects to allow for a more efficient and reliable regulatory process;
only reasonable alternatives capable of being implemented should be
put forward for review in the DEIS and consultation process. As an
option BOEM could incorporate a step-down process or structure that
allows for the PDE included in the COP to be refined to a more
specific proposed action that can be evaluated in the regulatory
process as information becomes available that results in modifications
to the project plans. Alternatively BOEM could commence the
regulatory process after all necessary site characterization surveys
have been completed to allow for the PDE to be realistically refined to
a feasible proposed action that reflects environmental and technical
constraints.

combination of parameters that would result in the greatest impact for
each resource. If the COP is approved, the Projects must be
implemented within the defined PDE. If there are future changes to the
Project design that are outside the PDE, additional review could be
required.

Recognizing NOAA’s preference for reviewing a more refined Project
design, the BA and EFH Assessment submitted to NMFS for the
Projects in March 2023 included a description of the Proposed Action
based on the COP PDE and also Empire’s preliminary layout based on
results of Empire’s pile drivability analysis that was completed after
publication of the Draft EIS. The Proposed Action identifies 174
potential WTG positions within which up to 147 WTGs would be
installed, while Empire’s preliminary layout identifies 138 WTG
positions that the pile drivability analysis determined to be drivable or
likely drivable.

BOEM looks forward to further coordination with NOAA on process

improvements that could be made to facilitate review of offshore wind
COPs.

Approach to the Alternatives Analysis As we discussed with your
agency during the review of the Ocean Wind DEIS we recommend
that BOEM evaluate a “No Action” scenario that does not include all

The row for the No Action Alternative in Table 2-1 and Section 2.1.1
has been revised to remove the analysis of other reasonably
foreseeable future activities as part of the No Action Alternative.
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future planned offshore wind development (i.e. a baseline that reflects
the effects of past and ongoing wind and non- wind activities without
planned future activities). We appreciate that BOEM has made several
updates to the alternatives analysis in the Empire Wind DEIS
specifically in Section 3 where the structure has been revised to be
consistent with these discussions and the agreed upon approach for
the Ocean Wind EIS. However the Section 2 description of the No
Action Alternative still includes all other reasonably foreseeable
impact-producing activities including the proposed but not yet
approved offshore wind projects outlined in Appendix F (Planned
Activities Scenario). This should be revised to ensure consistency in
the document and clearly distinguish between impacts of the individual
alternatives and the cumulative impacts of each alternative.

While some structural improvements have been made the DEIS still
does not fully evaluate each alternative and in many cases the
analysis does not provide any meaningful distinctions between the
impacts of the action alternatives. The document instead focuses on
analyzing impacts of the proposed action while providing relative
impacts for the other alternatives often with limited information and
only qualitative descriptions. There is a lack of clear analysis or
information allowing the reader to differentiate between the
environmental consequences of alternatives. We are particularly
concerned with the limited analysis for alternatives intended to
minimize the impacts to sensitive habitats and fishery operations
(Alternatives B and E) where location is critical in determining the
scale scope and nature of impacts. Impacts to habitats on Cholera
Bank and operations for squid and scallop fisheries will vary under
each alternative but this is not reflected in the analysis. This lack of
meaningful differentiation between alternatives leads BOEM to
conclude that there is little to no difference between the effects of the
proposed action and any other action alternatives. We disagree with
the general conclusion that impacts to NOAA trust resources and
fishing operations/communities would be the same among all
alternatives considered; impact minimization alternatives have been
developed in a manner that NMFS expects will result in a measurable
and meaningful reduction in substantial impacts to various resources.
These meaningful distinctions should be clearly reflected in impact
conclusions and identified and disclosed in the comparative analysis

Additional analysis of impacts on squid and scallop fisheries under
Alternatives B, E, and F that propose modifications to the WTG array
has been added to Final EIS Section 3.9.6.
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of alternatives. We have provided suggestions for how to clarify these
distinctions and recommend BOEM incorporate them to ensure
accuracy of its analysis.

Mitigation Measures As we have highlighted in past comments the
evaluation and implementation of mitigation measures are critical
components of the analysis in any NEPA document. We recommend
the FEIS analyze and describe the anticipated impacts of the
proposed action mitigation measures considered to be part of that
action the effectiveness of these measures and the expected impacts
if mitigation methods are applied. This structure is important to clarify
the final impact determinations. An important element of that analysis
is the likelihood that such measures will be required and implemented.

An analysis of proposed mitigation measures has been added to the
mitigation section of each Chapter 3 resource section. Mitigation
recommended for inclusion in the Preferred Alternative has also been
identified and analyzed.

There are several instances where assumptions about the success of
mitigation measures are made despite a lack of evidence. For
example the fisheries compensation program is only briefly described
and relies upon an evaluation of economic impacts that we have
previously noted is incomplete as it does not analyze the full suite of
potential impacts including those to non-federal fisheries shoreside
support services and broader fishing communities. Further the
document relies on the anticipated success of fisheries mitigation
guidance that has not yet been finalized or implemented by BOEM.
Despite these limitations the document concludes that fishery impacts
would be reduced; a conclusion that is premature and unsupported.
We recommend that the analysis in the FEIS analyze the effectiveness
of mitigation measures or recognize the limitations of the analysis and
not presume a reduction of fishery impacts based on the record
developed so far.

A BOEM-proposed measure for fisheries mitigation based on current
fisheries mitigation guidance has been added to Final EIS Appendix H
and Section 3.9.11.

The DEIS also still contains sections where BOEM is relying on
mitigation measures to reduce impacts but does not specify which of
these measures if any are factored into the impact determination.
While we understand that a final commitment to additional measures
cannot be made until the ROD and COP approval decision stage the
FEIS should be explicit as to what additional mitigation measures are
anticipated to be required beyond the applicant’s proposed measures
and which measures were relied on in reaching the impact
conclusions.

Mitigation recommended for inclusion in the Preferred Alternative is
identified and analyzed in the Final EIS.

Analytical Issues During our review of the PDEIS in September we
highlighted several analytical issues that we recommended be

Comment acknowledged.
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addressed prior to publication of the DEIS. We found that several of
the analytical comments we made during that review have not been
addressed in the DEIS. In addition to addressing the comments herein
and in the attached spreadsheet we recommend additional review of
our PDEIS comments so these issues can be resolved in the FEIS.

Geographic Scale and Significance Criteria: Additional elements of the
DEIS contribute to the lack of distinction among alternatives including
the scale of the geographic area analyzed for each resource and the
significance criteria definitions and their application to the various
resources. The DEIS should analyze project impacts within the bounds
of an appropriate geographic scale to allow for a meaningful
understanding of effects to each resource from Impact Producing
Factors (IPF). A geographic analysis area that is too broad may not
predict the direct and indirect effects of the proposed action on a finer
scale defined by the IPF. The significance criteria for some resources
in combination with the defined area of analysis for each resource do
not adequately consider variations in the intensity or scale of impacts
and how these factors may affect resources at the project regional or
population levels. The importance of the seasonal timing or temporal
duration of impacts to resources is not clearly explained through the
significance criteria or applied to the analysis. Overall the analysis
does not provide a clear picture of what the effects of those spatial
impacts and temporal losses mean for NOAA trust resources and the
communities that rely on them. Consideration of both the scale and
intensity of impacts in the definition and application of the significance
criteria is necessary to support accurate impact conclusions and
provide clear distinctions among action alternatives. This approach
should be applied to the FEIS to ensure the benefits and drawbacks
among the alternatives are clearly understood and meaningfully
analyzed.

The rationale for the geographic extent of the geographic analysis
area for each resource is explained in the introduction to each Chapter
3 resource section. In general, resources with more localized impacts
(i.e., benthic resources) have a smaller geographic analysis area while
the geographic analysis area for species that are highly mobile (i.e.,
marine mammals, sea turtles, and fish) are broader to include the
movement range of species that could be affected.

Section 3.3 defines the terminology used throughout the EIS to
characterize the duration of impacts as short term (effects that may
extend up to 3 years), long term (effects that may extend between 3
years and 35 years or the life of the Projects), or permanent (effects
that extend beyond the life of the Projects).

BOEM uses a four-level classification scheme to characterize the
potential impacts of the alternatives. Resource-specific impact level
definitions are presented in each resource section, and the impacts of
each alternative align with the appropriate impact level, as supported
by the analysis.

Support for Conclusions: Consistent with comments raised on the
PDEIS in many instances the DEIS does not incorporate and/or
consider the best available scientific information to support impact
determinations. This results in mischaracterization of both NOAA trust
resources and fishing operations as well as the anticipated project
impacts to those resources and ocean users. While the DEIS includes
some additional references and discussion of resources the document
is not comprehensive and does not apply those findings to an

The discussion in Section 3.13.3.2 was revised to better incorporate
the recent peer-reviewed literature relevant to stratification and the
Mid-Atlantic Cold Pool. This includes a discussion on modification to
wind-driven waves and currents by van Berkel et al. (2020). However,
based on best available science, only a few species have been
irrefutably identified as vulnerable to disruptions in Mid-Atlantic Cold
Pool dynamics (e.g., Hofmann et al. 2018; Miller et al. 2016; Able et al.
2014). It has been difficult to irrefutably attribute environmental
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examination of the proposed action and alternatives. As a result
conclusions in the document related to impact determinations lack
supporting rationale. An example of this is the analysis of impacts from
oceanographic wake effects and hydrodynamic changes from the
presence of structures. Although the DEIS appears to include some
updated peer-reviewed literature related to oceanographic wake
effects from offshore wind projects the findings are not appropriately
applied to the proposed project and potential impacts of the project on
regional habitats (e.g. the Mid-Atlantic Cold Pool) protected species
and fisheries. The best available science suggests that wind wakes
may have broad- scale effects on biological and physical
oceanography with implications for all trophic levels and this should be
updated and reflected in the FEIS analysis.

conditions to the populations/recruitment of other species (see Myers
1998; Sissenwine 1984). A paragraph was added to Section 3.13.3.2
that identifies potential vulnerable populations to disruptions in the
Cold Pool while noting that climate change is also a problem, and one
that offshore wind aims to mitigate. The potential impacts from the
Proposed Action alone are expected to be negligible, as determined in
Section 3.13.5.3, given the scale of the Projects and uncertainty.
Cumulative impacts that consider all other planned wind energy
projects as well as existing conditions were determined to be
moderate adverse as stated in Section 3.13.5.2.

We recommend BOEM thoroughly review the rationale for each impact
level conclusion to ensure conclusions are fully supported by the text
and to ensure consistency within the document and where appropriate
with the analyses presented in other wind NEPA documents. For
example the baseline No Action impact conclusion level for all marine
mammal species is moderate despite healthy populations of marine
mammals existing under baseline conditions. As detailed in the
attached comments there are also several places in the DEIS where
we identified inconsistent rationale for an impact level conclusion or
where conclusions are inconsistent with text elsewhere in the
document. When comparing across DEISs the reason for the
difference in impact levels from the same IPF in the same area
affecting the same resources is unclear in some cases. These
inconsistencies within and among EISs should be resolved.

The impact of the No Action Alternative on marine mammals has been
refined in Section 3.15 of the Final EIS to conclude minor impacts for
odontocetes and pinnipeds (as adverse impacts on individuals may
occur but population-level effects are not anticipated) and moderate
impacts for mysticetes, as some species may experience population-
level effects due to impacts on individuals.

Missing Analyses: There continue to be important analyses and
conclusions that are absent from the DEIS many of which were
identified in our PDEIS review. We continue to encourage BOEM to
include an analysis of impacts to shoreside support services and
fishing communities due to changes to fishing operations resulting
from the proposed action. Such an analysis is hecessary to ensure
that all expected impacts are fully documented and that any potential
fishery compensation funds developed as a mitigation measure are
sufficient to address future claims. As BOEM notes in its draft fisheries
mitigation guidelines there are existing methods that can be used to
estimate impacts to shoreside support services and affected

BOEM is proposing a mitigation measure that would require Empire to
conduct an analysis of impacts on shoreside seafood businesses and
to develop a plan to compensate for losses to shoreside businesses.
Please refer to Appendix H, Table H-1 for this BOEM-proposed
measure.
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communities. Such methods and resulting analysis should be included
in the FEIS to be consistent with BOEM guidelines indicating any
compensation should be based on documented impacts. We contend
that incorporation of such an analysis in the FEIS instead of a
separate cumulative analysis is within the scope of and consistent with
NEPA and would provide BOEM with the information needed to make
an informed decision regarding this project and to provide the public
with the information needed to meaningfully participate in the process.
NOAA staff are available to assist with the development of such an
analysis.

The DEIS is also missing project level and cumulative analyses related
to marine resources and fisheries. For example impacts to marine
resources from oceanographic changes (e.g. wind- wake effects) from
project operation are primarily discussed in the benthic resources
section and the analysis does not take a hard look at project level or
cumulative effects of project operation on oceanographic features in
this region. The document is also missing an analysis of impacts from
nighttime pile driving which Empire Wind recently requested now be a
component of the proposed action. The DEIS does not include a
comprehensive cumulative impact evaluation for fishing operations
affected by this project. Data describing project-specific contributions
to anticipated regional cumulative fisheries impacts are available and
should be included in the FEIS.

The Final EIS presents a complete description and analysis of impacts
from ongoing activities and trends (i.e., No Action Alternative) and
impacts from the Proposed Action and action alternatives. The No
Action Alternative provides a current baseline for analysis of impacts
from the action alternatives. A separate analysis of the No Action
Alternative when combined with future planned activities (i.e.,
cumulative actions) provides the future baseline as a basis for
comparison of the cumulative impacts of the action alternatives.
Specifically, refer to Section 3.6 for cumulative impacts on benthic
resources; Section 3.9 for cumulative impacts on commercial fisheries;
Section 3.13 for cumulative impacts on finfish, invertebrates, and EFH;
Section 3.15 for cumulative impacts on marine mammals; and Section
3.19 for cumulative impacts on sea turtles. As discussed in response
to comment BOEM-2022-0053-0149-0019, content has been added to
the cumulative impacts analysis on commercial fisheries in Section
3.9.5.2.

Empire confirmed with BOEM that it does not intend to utilize nighttime
pile driving.

NOAA Scientific Surveys. As we have discussed previously we have
significant concerns related to the major impacts offshore wind will
have on our NOAA scientific surveys. The DEIS does not include any
discussion or details on how these major impacts will be mitigated at
the project level other than referencing the ongoing BOEM/NMFS
survey mitigation efforts. However the mitigation strategy is not
currently resourced and does not set requirements or standards with
which projects must comply. In order to minimize the major adverse
impacts expected on scientific surveys we recommend mitigation
measures be required and implemented before development moves

BOEM has committed to working with NOAA to implement the Federal
Survey Mitigation Strategy program
(https://repository.library.noaa.gov/view/noaa/47925). As of May 2023,
implementation is pending. As discussions between BOEM and NOAA
on implementation of the program continue, specific details of
appropriate mitigation measures will be added to the environmental
analysis.
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forward consistent with our joint survey mitigation efforts. We will
continue to work with you to ensure these details can be included in
the FEIS.

South Brooklyn Marine Terminal Port infrastructure improvements at
the SBMT are planned for the purpose of upgrading the facility to
enable it to serve as a staging facility and operations and maintenance
(O&M) facility to support the Project; this includes dredging bulkhead
improvements additional wharves and construction of an O&M facility.
We previously highlighted issues regarding the SMBT and provide
additional comments in the attached spreadsheet. We have also
provided technical assistance comments to the U.S. Army Corps of
Engineers New York District in response to their three Public Notices
(NAN-2022-0900-EMI; NAN-2022-0901-EMI; NAN-2022-0902-EMI) for
the actions. We recommend you review this information and use it to
improve the analysis in the FEIS.

Comment acknowledged.

Contaminated sediments are prevalent in the Lower Bay Gravesend
Bay The Narrows Upper Bay Gowanus Bay and the East River. Based
on our review the DEIS inaccurately minimizes potential impacts of
contaminated sediment dispersal/resuspension from dredging at the
SBMT and from the use of the mass-flow excavator for pre-sweeping
activities proposed at a number of locations along the export cable
route to the SBMT. Additionally the DEIS does not fully describe and
address all of the potential accessory actions (e.g. upland disposal
offshore disposal capping with clean material) related to contaminated
sediment removal/remediation.

The commenter does not state specifically how the Draft EIS
inaccurately minimizes potential impacts of contaminated sediments
being resuspended at SBMT. BOEM provided an assessment of
potential water quality impacts in Section 3.21.5.1, Impact of the
Connected Action, based on the available information BOEM has
(note that SBMT improvements are not part of the Proposed Action or
proposed by Empire). While contaminated sediment would be
disturbed and removed, NYCEDC, who is the actual proponent of the
SBMT work, would need to obtain all CWA permits, including Section
404 and Section 402 Water Quality Certification, to ensure water
quality impacts are limited and standards are not exceeded. In
addition, for onshore work, NYCEDC would need to obtain a CWA
Section 402 National Pollutant Discharge Elimination System permit
from NYSDEC to ensure water quality standards are not exceeded
during onshore construction. Impacts on other resources from
disturbing this contaminated sediment can be found in other EIS
sections (e.g., Section 3.6, Benthic Resources).

Regarding contaminated sediment disposal and capping, BOEM has
no detailed information from NYCEDC on this. However, as stated in
various sections of the EIS, the dredged material would be transported
by barge for disposal at a licensed facility in accordance with all
regulations and permit requirements. BOEM also assumes that
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capping (with clean material) would be conducted per regulations and
requirements.

The DEIS (section 3.15.5.1) also indicates that marine mammals are
not present in the area affected by the SBMT project; NMFS disagrees
as species such as seals and humpback whales may occur in the area
(Rosenbaum et al. 2021[Footnote 1: Rosenbaum H. 2021. Assessing
Cetacean Presence in the New York Harbor Using Passive Acoustic
Monitoring. Final Report to the Hudson River Foundation: January
2021. Available at: https://www.hudsonriver.org/wp- content/uploads/
2021/08/WCS-Final-Report-New-York-Cetaceans-2021.pdf). We
request that our input be incorporated in the FEIS to accurately
describe the resources in the project area address all potential actions
and resulting impacts from activities at the SBMT and energy
transmission to the SBMT including those related to contaminated
sediments and habitat conversion or loss due to the dredging and
filling activities at SBMT.

Information from Rosenbaum et al. 2021 and new information from the
March 13, 2023 request from NYCEDC has been incorporated into the
discussion of the connected action in Section 3.15.5.1.

We continue to have outstanding concerns about the Empire Wind
DEIS as highlighted in this letter and in our attached technical
comments and we welcome the opportunity to discuss them further
with BOEM. We are committed to achieving the Administration’s goals
of expeditiously developing renewable offshore wind energy in a
manner that is sustainable and conserves marine resources. We urge
you to carefully review these comments and those in the attachment
and address these significant issues prior to issuing the FEIS.

Comment acknowledged.

Section: S PDF Page: 8 Comments: Please add NMFS' "Need" so that
the ES matches the text in Chapter 1. The NMFS paragraph should
read "In addition the National Oceanic and Atmospheric
Administration’s (NOAA) National Marine Fisheries Service (NMFS)
received a request for authorization to take marine mammals
incidental to construction activities related to the Projects which NMFS
may authorize under the Marine Mammal Protection Act (MMPA).
NMFS’s issuance of an MMPA incidental take authorization is a major
federal action and in relation to BOEM'’s action is considered a
connected action (40 CFR 1501.9(e)(1)). The purpose of the NMFS
action—which is a direct outcome of Empire’s request for authorization
to take marine mammals incidental to specified activities associated
with the Projects (e.g. pile driving)—is to evaluate Empire’s request
under the requirements of the MMPA (16 USC 1371(a)(5)(D)) and its

Revised as requested.
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implementing regulations administered by NMFS and to decide
whether to issue the authorization. NMFS needs to render a decision
regarding the request for authorization due to NMFS’s responsibilities
under the MMPA (16 USC 1371(a)(5)(A and D)) and its implementing
regulations. If NMFS makes the findings necessary to issue the
requested authorization NMFS intends to adopt after independent
review BOEM'’s Final EIS to support that decision and to fulffill its
NEPA requirements."

Section 1.2 PDF Page: 44 Comments: Please add "construction” in
the first sentence so that it reads as follows: "In addition the National
Oceanic and Atmospheric Administration’s (NOAA) National Marine
Fisheries Service (NMFS) received a request for authorization to take
marine mammals incidental to construction activities related to the
Projects which NMFS may authorize under the Marine Mammal
Protection Act (MMPA)."

Revised as requested.

Section 1.6 PDF Page: 48 Comments: This section reads as though it
is only focusing on the assessing of impacts from the baseline and
planned activities but does not specifically call out the impacts
resulting from the proposed action or the alternatives. Please add
"impacts from the proposed action and alternatives" to the first
sentence in the paragraph under 1.6 starting after the word
"assesses".

Revised as requested.

Section 2.1.1 PDF Page 2.4 Comments: Please revise Section 2.1.1
(No Action Alternative) to be consistent with the text developed during
the Ocean Wind review process.

Revised as requested.

Section 2.1: PDF page: 49 Comments: Please change the third
sentence from "to be infeasible or did not meet the purpose and
need)" to "to be infeasible or did not meet BOEM's purpose and need)"
to be congruent with other EISs currently under review.

This has been revised to “to be infeasible or did not meet the stated
purpose and need.”

Section: 3.2 PDF Page: 112 Comments: If a mitigation and/or
monitoring measure is included in the impacts analysis for any given
resource and if the inclusion of that measure impacts the finding of
that analysis for a specific alternative it would have to be included in
the preferred alternative and ROD in order for the assumptions and
findings of the impact analysis to be valid. Please delete sentence that
starts "BOEM may choose to incorporate one or more of these. "
Please add "Where the impacts of an action alternative are

Revised as requested.

P.4-12



Empire Wind
Final Environmental Impact Statement

Appendix P
Responses to Comments on the Draft Environmental Impact Statement

Comment

Response

determined through the inclusion of any mitigation and monitoring
measures all of those measures will be incorporated in the ROD if that
alternative is selected.".

Chapter 3.6 — Benthic Resources Section: Global PDF Page:
Comments: Impacts from mobilizing contaminated sediments (and
exposing habitats and organisms to contaminants) should be
comprehensively addressed. Additionally accessory actions (upland
disposal overdredging and capping open ocean dumping) related to
removal/remediation of contaminated sediments should also be
comprehensively addressed.

Further information about the dispersion of contaminated sediments
due to cable laying along the EW 1 export cable corridor and impacts
on benthic organisms has been added to Section 3.6, Benthic
Resources. Dredged sediments would be deposited into scows;
allowed to settle for 24 hours prior to on-site dewatering (decanting),
adhering to regulations and permit requirements; and then transported
to an appropriately permitted upland disposal site for the contaminants
that are present. Sediment capping is discussed in Section 3.6.5.1. No
open ocean dumping is anticipated for the Projects.

Section: 3.6 PDF Page: 146 Comments: This comment is noted here
and in the tab for Section 3.9 (Commercial Fisheries) because it
applies to both and uses examples for impacts to both benthic habitat
and fisheries. To allow for a clear distinction among alternatives it is
imperative that the DEIS should thoroughly analyze the impacts of the
proposed action and contain sufficient information to differentiate the
impacts of each action alternative. Rather than using this approach in
several instances the document focuses on analyzing impacts of the
proposed action while providing relative impacts for the other
alternatives often with mostly qualitative descriptions of potential
impacts. If the proposed action differs from the preferred alternative or
another alternative ultimately approved for this project there is the
potential that the analysis of the approved alternative will be
insufficient to accurately characterize the potential realized impacts of
the approved action. This is particularly important for alternatives
intended to minimize the impacts to sensitive habitats and fishery
operations (Alternatives B and E) where location is critical in
determining the scale scope and nature of impacts. For example
removing turbines from Cholera Bank under Alternative B reduces
impacts to unique benthic features and associated complex habitat as
well as the squid fishery. However placing turbines in Cholera Bank
under Alternatives A and F would increase such impacts while turbines
in the setback area would increase impacts on the scallop fishery. We
recommend that BOEM ensure the FEIS includes sufficient
information to accurately describe the impacts of all alternatives and
facilitate the comparison of impacts among alternatives.

Impacts of the various alternatives on fisheries are discussed in
Section 3.9, Commercial Fisheries and For-Hire Recreational Fishing.
The ecological importance of Cholera Bank is mentioned in Section
3.6.6; however, information regarding the scallop beds near the WTG
positions that would be removed in Alternative E, as well as a
comparison of Alternatives E and F, has been added to the text.
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Chapter 3.9 — Commercial and Recreational Fishing Section: Global
PDF Page: Comments: Please ensure that updated data from the
September 2022 data request are incorporated into the FEIS.

Updated data from the September 2022 data request have been
incorporated throughout the Final EIS.

Section: 3.9.1.2 PDF Page: 189 Comments: Please update data used
in this section to also include party/charter vessel trip report data
available on our website (https://www.greateratlantic.fisheries.
noaa.gov/ro/fso/reports/WIND/WIND_AREA REPORTS/rec/OCS_A 0
512 _Empire_Wind_rec.ht ml) for the entire lease area or for each
project area via your September 2022 data request. This will provide
more accurate information regarding party/charter fishing activities in
the lease area than MRIP data due to the more accurate spatial data
provided by vessel logbooks

Updated party/charter vessel trip report data from the September 2022
data request have been incorporated into the Final EIS.

Section: 3.9.3.2 PDF-Page: 196 Comments: Under cable
emplacement and maintenance please revise impact conclusions to
moderate instead of minor to be consistent with the impact
conclusions in Table 3.9-28. While short-term and localized cable
emplacement would disrupt fishing activities during installation and
maintenance and before burial. Such activities would have no
measurable impacts once the activities end if proper remedial action is
taken such as buring cables to depth and through a communication
plan identifying times and locations when such activities would occur
which has become a standard mitigation measure in nearly all project
EISs. Thus the impacts are more accurately characterized as
moderate as defined in Table 3.9-28.

The impact designation for cable emplacement has been revised to
moderate.

Section: 3.9 PDF Page: 203 Comments: This section should also list
foundation locations as a parameter that would influence the
magnitude of the impacts. Similar to landfall location where turbine
foundations are placed affects impacts to commercial and for-hire
fisheries. For example turbines placed in and around Cholera Bank
would not only affect fisheries habitat but fishing operations on such
habitat. Impacts would be reduced if turbines are placed elsewhere
and discrete alternatives considered for this actions place turbines in
different locations resulting in different impacts. Therefore the location
parameter should be considered and discussed in this section.

Location has been added as a parameter that would influence the
maghnitude of impacts.

Section: 3.9.5 PDF Page: Comments: We are resubmitting a comment
from the cooperating agency review of the PDEIS regarding the need
for an evaluation of shoreside support service impacts and community

BOEM is proposing a mitigation measure that would require Empire to
conduct an analysis of impacts on shoreside seafood businesses and
to develop a plan to compensate for losses to shoreside businesses.
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dependence in this section. Our previous comment follows: "This
section of the DEIS should include a more thorough evaluation of
portside support services and community dependence on fishing.
There is only one sentence on the bottom of page 3.9-60 indicating
that shoreside businesses such as seafood processors may be
impacted. This is insufficient and should be expanded to fully describe
the affected environment for commercial and for-hire fishery
operations to set the stage for evaluating impacts to fisheries and
associated communities. According to BOEM's Draft Mitigation
Guidance impacts to shoreside support could be compensated but
must be included in the EIS to be considered for compensation. NMFS
continues to strongly recommend BOEM integrate data regarding
shoreside support businesses and port communities into project EISs
and has provided references to support that effort. We are available to
further assist as necessary. Please see the Quarterly Census of
Employment and Wages: US Department of Labor Bureau of Labor
Statistics. https://www.bls.gov/cew/home.htm) and the number of non-
employer entities Nonemployer Statistics: U.S. Census Bureau.
https://www.census.gov/programs-surveys/nonemployer-
statistics.html); For each seafood industry business code NAICS
Industry Codes: 3117 (Seafood product preparation and packaging)
44522 (Fish and seafood markets) 42446 (Fish and seafood merchant
wholesalers) please provide the following: (1) Number of fisheries
shoreside support service companies (by county and/or city) (2)
Number of employees in seafood sectors by county (by county and/or
city) (3) Average annual wages (4) Location quotient for employment
and wages. See also data from the Fisheries Economics of the US
data tool for the region https://www.fisheries.noaa.gov/data-
tools/fisheries- economics-united-states# that describes the regional
economic value of fisheries including sales value added and number
of employees by state."

Please refer to Appendix H, Table H-1 for this BOEM-proposed
measure.

Section: 3.9.5 PDF Page: 205 and 217Comments: Under cable
emplacement and maintenance please insert a discussion of mobile
gear impacts similar to the text on page 3.9-64 is necessary to
complement the discussion of fixed gear impacts at the bottom of page
3.9-49. The last paragraph notes impacts to both fixed and mobile
gear but only presents data for fixed gear operations. Also please
revise the impact conclusions to "moderate" to be consistent with

A discussion of mobile gear impacts from cable emplacement that
complements the discussion of fixed-gear impacts has been added to
Section 3.9. The impact conclusion has been revised to moderate. A
discussion of gear entanglement risks associated with boulder
relocation prior to cable installation has been added to Section 3.9.
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Table 3.9-28 given the numerous mitigation measures discussed on
page 3.9-60. If mitigation measures are necessary impacts are more
than minor according to this table. Also please insert a discussion of
the potential of boulder clearance/removal to increase the potential for
gear loss/damage due to changing locations of existing or creating
new potential snags. As described elsewhere gear damage could
result in costs to repair and replace gear as well as lost fishing
opportunity and associated revenue.

Section: 3.9.5 PDF Page: 218 Comments: Under noise please note
that injuries to sedentary shellfish species are not expected to be
minimal. While finfish can reduce impacts to noise by leaving the
ensonified area sedentary shellfish species such as surfclams or
scallops are limited in their escapement behavior. Thus their impacts
could be much higher than for finfish assuming the radius of injurious
impacts is similar to that for small fish in the winter (2.5-2.7 miles)
which is well beyond the likely movement area for even motile shellfish
species like scallops. This is particularly important given the density of
historic scallop fishing activity (and presence of scallops) in EW1 and
EW2 as depicted in Figure 3.9-19. Injury and mortality of scallops
could result in higher impacts to fishing activity by reducing catch
levels and quality of harvested product which should also be
discussed in this section.

A discussion of noise-related impacts on sedentary shellfish, with an
emphasis on scallops, has been added to Section 3.9.

Section: 3.9.5 PDF Page: 219Comments: Under noise this section
should note other impacts from noise such as sound pressure particle
motion and vibration. Studies have found that longfin squid can be
harmed by sound pressure and finfish can respond to particle motion.
Noise and vibration from turbine installation and operation can cause
sessile species such as surfclams and scallops to close their shells for
prolonged periods reducing respiration and feeding activities which
could adversely affect these species and associated commercial
fisheries (see Roberts et al. 2015 and Elliott 2017). See our previous
comments on other actions (e.g. Ocean Wind) for additional
resources.

Discussion of the ability of invertebrates to sense particle motion and
the potential for sound to interfere with respiration and feeding in
bivalves has been added to Section 3.9.

Section: 3.9.5 PDF Page: 220 Comments: Under presence of
structures include a discussion of the impacts of boulder
clearance/removal and any associated mitigation measures. As noted
above boulder relocation will present potentially new snags which
could lead to gear damage/loss and impacts to fishing operations.

Text has been added under presence of structures to discuss the
increased risk of gear loss or damage from boulder relocation.
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Section: 3.9.5 PDF Page: 221Comments: Please note the limitations
of the revenue exposure data included in this table. As we discussed
in our cooperating agency comments (see NMFS Comment 1) and
comments on other projects this and similar tables only represent
federally permitted vessels. Such data do not represent a census of all
fishing activity that may be affected by this and other related actions.
While footnotes were included to indicate they represent data from
permits issued by the Greater Atlantic Regional Fisheries Office in
response to our cooperating agency comments such footnotes do not
convey the limitations discussed in this comment and our previous
comment. This table and associated discussion does not include an
evaluation of shoreside support service impacts from reductions in
fishing activity in the project area and the associated impacts to port
communities. Such an analysis is also needed as identified in our
comments (see NMFS Comment 6). In the response to our
cooperating agency review comments BOEM indicated that such an
analysis is beyond the scope of an EIS and that BOEM will consider
conducting a separate cumulative analysis. We disagree. An EIS is the
precise place for such a project-specific and cumulative analysis of
community impacts and encourage BOEM to include an analysis of
shoreside support services impacts consistent with methodology
outlined in BOEM's draft mitigation guidance (e.g. INPLAN models and
other methods) or through additional consultation with NMFS experts.
Assuming this table would be used to support any fishery
compensation estimates that may be negotiated pursuant to BOEM's
draft fishery mitigation guidance such limitations must be accurately
articulated to ensure any negotiations consider the limitations when
estimating compensation needs. As presented this table would likely
underrepresent such needs. Further as we noted in Comment 31 we
do not advise using 2007 data. BOEM indicated that data would be
excluded yet it remains in this table in the latest version of the DEIS.
Please remove such data from this or similar tables for the FEIS.

A sentence has been added to Section 3.9 to indicate that the revenue
exposure analysis was limited to data collected from federally
permitted vessels and therefore does not represent a census of all
fishing activity that may be affected.

Section: 3.9.5 PDF Page: 222 Comments: Please provide further
analysis to support the conclusions that impacts to shoreside support
services would be minimal to "considerable" and define the term
"considerable." There is no link to port-specific information to
substantiate this impact conclusion. Instead a general statement about
low overall regional landings/revenue proportions is offered. While this

The analysis in Section 3.9 has been expanded to discuss the
variation in revenue exposure among fishing ports. Text has been
revised to highlight the variation in impacts across individuals, ports,
and fisheries: “Considering the high level of variation in revenue risk
across ports and across permit holders, the impacts on fishermen and
other fishing industry sectors, including seafood processors and
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project may have low overall contributions to regional landings and
revenues operations in the project area could have substantial impacts
to affected communities. This section should at least reference port-
specific analysis to justify this conclusion. An evalution of
commercial/party-charter annual landings/revenue within the project
area compared to total annual port-specific landings/revenue would
illustrate dependence upon fishing within the project area and whether
community and shoreside support service impacts are in fact minimal
or more substantive. Finally defining the term "considerable" is
necessary for the reader to understand what level of impact this
means relative to the impact categories listed in Table 3.9-28 as this
term is not used before.

distributors, would be long term and minimal to major, depending on
the permit holder, fishing port, and fishery in question.”

Section: 3.9.5 PDF Page: 222Comments: Please update this text to
reflect annual party/charter data that are available for this project area
on our website and through the September 2022 data request
submitted by EIS contractors. Using data from 2012 is outdated and
does not reflect recent fishing activity.

This text has been revised to rely on the recreational fisheries data
from the September data request.

Section: 3.9.5 PDF Page: 223Comments: Please note that the
introduction of hard bottom and structures into spawning areas used
by squid on Cholera Bank could pose impacts to the species and
therefore the fishery

Additional discussion of potential impacts on squid on Cholera Bank
has been added to Section 3.9.

Section: 3.9.5.2 PDF Page: 224Comments: Please provide additional
justification to support impact conclusions other than the total regional
proportion of project impacts components (i.e. percentage of seabed
acres disturbed relative to total seabed disturbed by other projects or
regional acreage). Area and timing of impacts matter as does
collective interactions of this project with other adjacent and regional
projects. For example seabed disturbed in spawning areas or areas of
high overlap with fishery operations have greater impacts than other
areas of less importance to fisheries or individual species. This should
be discussed in this section to enable the reader to appreciate the
actual relative contribution of project impacts. There is minimal
information presented in this section to support impact conclusions.
Further there is no discussion of the cumulative socioeconomic
impacts of this project in relation to regional fisheries operations. This
must be included in the FEIS and referenced in this section and
3.9.5.3 as it is possible to estimate project-specific contributions to
cumulative impacts of regional wind projects. For example see the

Additional discussion of affected areas in the context of commercial
fishing activity has been added to the cumulative impacts section.
Discussion of impacts on spawning areas is more relevant to Section
3.13, Finfish, Invertebrates, and Essential Fish Habitat. The area of
impacts under the Proposed Action is not expected to overlap with
other offshore wind projects, such that interactions are not anticipated.
A discussion of the cumulative socioeconomic impacts has been
added to this section.
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"Species Dependence" section of our commercial reports for each
lease area available on our website. Similar data can also be derived
from the project data request for evaluation by port and state.

Section: 3.9.5.2 PDF Page: 224Comments: As we noted during our
cooperating agency review please include a table similar to PDEIS
Table 3.9-29 with future offshore wind development with ports in order
to evaluate the total annual landings/revenue from each port that were
landed from the project areas. For example divide average annual
species landings in a particular port from within the project areas by
the average annual total species landings in that port from all areas
(i.e. including outside of the project areas). This more accurately
reflects the dependency of particular ports on the project area than
comparing landings from the project area in one port to total regional
landings from ME to NC. The approach in these tables artificially
dilutes the port dependence estimates by comparing port-specific
project landings to cumulative regional landings in all ports. BOEM's
response to this comment suggested that a separate cumulative
impact analysis for all offshore wind projects would be conducted.
However we contend that each project EIS should contain an
adequate and cumulative analysis of impacts from all offshore wind
projects as required by NEPA. Such an analysis is possible based on
available data and we are happy to assist with evaluating cumulative
fisheries impacts.

Revenue exposure of fishing ports across all OCS wind energy areas
is not currently available. BOEM does not anticipate that these data
will be available before the Final EIS is published.

Section: 3.9.6 PDF Page: 225Comments: Please provide additional
detail to differentiate the impacts between the various alternatives
relative to the proposed action Alternative A and other alternatives.
The first paragraph indicates impacts among all alternatives would be
the same but then describes how the alternatives would result in
different impacts to fisheries operations. The discussion differentiating
the alternatives does not go far enough to describe the unique
elements that would alter the impacts between alternatives. For
example the description of Alternative F notes that it may allow for the
expansion of fishing due to the removal of turbines in the southeast
portion of EW1. However the description of Alternative F fails to note
that or the fact that it would place turbines in the northwest corner of
EW1 on Cholera Bank where turbines would be removed under
Alternative B and in the transit area identified by Alternative E. In
doing so Alternative F would eliminate any benefits associated with

Additional text comparing Alternatives B, E, and F has been added to
Section 3.9.6.
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squid spawning habitat conservation and increased fishing area on
Cholera Bank associated with Alternative B and eliminate the transit
lane and benefits to fishing operations from Alternative E for vessels
that transit EW1/EW?2 to fish in other areas. These impacts must be
noted so the reader can effectively appreciate the different impacts
that may result from any individual alternative or a combination of
alternatives. For example Alternatives B and E cannot be selected in
combination with Alternative F. That too must be noted in this section.

Section: 3.9.6 and 3.9.6.1 PDF Page: 225-227 Comments: In both
Sections 3.9.6 and 3.9.6.1 please include information to justify the
cumulative negligible to moderate impact conclusions for Alternatives
B E and F. There is no description of how these alternatives would
impact individual IPFs to warrant these conclusions relative to the
impact definitions in Table 3.9-28 other than general reference to
fewer turbines than the proposed action. Given this section notes that
these alternatives would not be substantially different than the impacts
from the proposed action the impact range should more consistently
be recorded as negligible to major without additional information as
that is how the proposed action is characterized. These same
comments generally apply to Section 3.9.7 and 3.9.7.1 for Alternatives
C D andG.

Text has been added to Sections 3.9.6 and 3.9.7 to describe how IPFs
would be affected by the alternatives. The alternatives are not
expected to change any of the impact designations for individual IPFs
even though some IPFs may be reduced or increased under certain
alternatives.

Section: 3.9.6 PDF Page: 226 Comments: This comment is noted here
and in the tab for Section 3.6 (Benthic habitat) because it applies to
both and uses examples for impacts to both benthic habitat and
fisheries. To allow for a clear distinction among alternatives it is
imperative that the DEIS should thoroughly analyze the impacts of the
proposed action and contain sufficient information to differentiate the
impacts of each action alternative. Rather than using this approach in
several instances as detailed in the attached comment spreadsheet
the document focuses on analyzing impacts of the proposed action
while providing relative impacts for the other alternatives often with
mostly qualitative descriptions of potential impacts. If the proposed
action differs from the preferred alternative or another alternative
ultimately approved for this project there is the potential that the
analysis of the approved alternative will be insufficient to accurately
characterize the potential realized impacts of the approved action. This
is particularly important for alternatives intended to minimize the
impacts to sensitive habitats and fishery operations (Alternatives B

The discussion of the alternatives has been expanded to highlight the
key fisheries that would be affected by each alternative and to discuss
any IPFs that would be measurably different among alternatives.
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and E) where location is critical in determining the scale scope and
nature of impacts. For example removing turbines from Cholera Bank
under Alternative B reduces impacts to unique benthic features and
associated complex habitat as well as the squid fishery. However
placing turbines in Cholera Bank under Alternatives A and F would
increase such impacts while turbines in the setback area would
increase impacts on the scallop fishery. We recommend that BOEM
ensure the FEIS includes sufficient information to accurately describe
the impacts of all alternatives and facilitate the comparison of impacts
among alternatives."

Section: 3.9.9 PDF Page: 229 Comments: Please allow for additional
information beyond that contained in Table 3.9-31 to inform any
compensation program that may be adopted under this action and
temper conclusions about the effectiveness of this mitigation measure.
As noted in a previous comment Table 3.9-31 does not fully capture all
impacts to commercial fisheries operations shoreside support services
and fishing communities associated with this project. As a result a
potential compensation program that bases compensation funds on
the impacts documented in that table would likely underestimate
compensation funds necessary to reduce major impacts to moderate
impacts with no measurable effects for affected entities. The
description of this program itself suggests the program "could" mitigate
indefinite impacts but that is not assured especially if it is not adopted.
Consistent with our comments on BOEM's draft fisheries mitigation
guidance impacts to all fishing vessels affected by a project and
shoreside support services and fishing communities dependent upon
fishing operations in a project area should be analyzed in the EIS and
included in any potential compensation program. Further we have
concerns about the efficacy of compensation programs that would not
address impacts for the life of the project. BOEM's guidance to reduce
compensation after five years is predicated on the ability of vessels to
fish elsewhere. We contend that opportunities to fish in other locations
particularly for the squid and scallop fishery affected by this project will
be reduced over time due to the development of regional wind
projects. Thus a program that would limit compensation for the first
five years of a project would likely not be adequate to compensate for
potential impacts particularly given fishing regulations and factors
other than wind projects (i.e. safety profit margins risk behavior etc.)

BOEM is proposing a mitigation measure that would require Empire to
conduct an analysis of impacts on shoreside seafood businesses and
to develop a plan to compensate for losses to shoreside businesses.
Please refer to Appendix H, Table H-1 for this BOEM-proposed
measure.
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can limit a vessel operator's ability to fish in other locations. Finally
moderate impacts defined in Table 3.9-28 are those that have no
measurable effects if proper remedial action is taken. As noted above
if compensation needs are based on Table 3.9-31 compensation will
likely be inadequate resulting in measurable effects even after
remedial action is taken. Therefore it is more appropriate to retain the
original impact conclusions as minor to major.

Section: 3.1 PDF Page: 230 Comments: Please insert additional
information differentiating impacts between alternatives as discussed
in a previous comment and a discussion of impacts if alternatives are
combined. The description in this section again focuses mostly on the
overall number of turbines instead of where the turbine locations may
change (areas of increase and decrease). For example the discussion
of differences between Alternatives E and F doesn't recognize that
Alternative E creates a transit lane but Alternative F does not because
additional turbines are placed in the area in which Alternative E would
remove turbines. We also disagree that Alternative F would result in
the greatest reduction in impacts to commercial fisheries. As noted
above while it opens up more area in the central portions of EW1 most
fishing activity occurs in the NW section near Cholera Bank or in the
SE portion and EW2. Therefore impact reduction for certain fisheries
would not likely be as great as suggested. Instead a combination of
Alternative B and E would likely have the greatest reductions to
commercial fisheries impacts.

Text has been added to Sections 3.9.6 and 3.9.7 to describe how IPFs
would be affected by the alternatives. The alternatives are not
expected to change any of the impact designations for individual IPFs
even though some IPFs may be reduced or increased under certain
alternatives.

Chapter 3.13 — Finfish Invertebrates EFH Section: Global PDF Page:
Comments: Impacts from mobilizing contaminated sediments (and
exposing habitats and organisms to contaminants) should be
comprehensively addressed. Additionally accessory actions (upland
disposal overdredging and capping open ocean dumping) related to
removal/remediation of contaminated sediments should also be
comprehensively addressed.

The discussion on resuspension of contaminants was moved and is
now a separate paragraph with an expanded discussion in Section
3.13.3.2. A summary of the overall findings of the contaminant
dispersal study for the Projects was added to Section 3.13.5.

Comments: The Section fails to identify discuss and analyze impacts
to important habitats including those in and around the SBMT. For
example the document does not address the elimination of winter
flounder spawning and nursery habitat through filling and dredging
activities nor does it discuss impacts to overwintering striped bass
habitat. The section should comprehensively identify discuss and
analyze impacts to all species and habitats.

The Draft EIS discusses specific important habitats where appropriate
(e.g., Cholera Bank), while impacts on other habitats are discussed
broadly. A paragraph was added to Section 3.13.5.1 that discusses
winter flounder spawning habitat near SBMT and defines potential
impacts. A discussion on overwintering juvenile striped bass was also
added to the same section and SBMT impacts are discussed relative
to those considered for winter flounder egg and larval stages.
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Disturbances to bottom sediments from activities associated with
SBMT are expected to be temporary and return to pre-dredging
conditions prior to overwintering.

Comments: Discussion/analyses of atmospheric and oceanographic
impacts (e.g. wind-wake effects) are extremely limited and should be
greatly expounded upon. In this section biotic and abiotic (e.g.
hydrodynamics nutrients) impacts should be evaluated and discussed.
Additionally it appears the limited discussions/analyses are in the
incorrect section.

The discussion on the impacts of wake effects on nutrients and
hydrodynamics was added to Section 3.13.3.2. The discussion of
presence of structures is an appropriate location for this discussion.

Chapter 3.15 — Marine Mammals Section: General PDF Page:
Comments: NMFS recommends BOEM thoroughly review its analysis
of IFPs driving all impact level determinations which currently apply to
all marine mammals. We make this recommendation for any given
impact level determination and across alternatives. For example the
DEIS concludes that the impacts of the proposed action (baseline) is
moderate for mysticetes due to presence of structures and associated
gear entanglement in one paragraph but later indicates the presence
of structures “moderate” impact finding is due to associated gear
entanglement as well as displacement into areas with higher risk of
vessel strike. In addition as noted below the No Action moderate
determination for all marine mammals is primarily driven by vessel
noise and vessel strikes despite a lack of data suggesting these IFPs
are currently having a moderate impact on some marine mammal
taxa.

Impact level determinations were reviewed and revised as necessary.

Section: 3.15.6-7 PDF Page: 387Comments: The cumulative impact
conclusions for Alternatives B E and F (negligible to minor) are less
than the cumulative impact conclusions for the No Action alternative
(moderate). Similarly Alternatives C D and G indicate BOEM's
cumulative impact finding is negligible to moderate- also less than the
No Action cumulative impact finding of moderate. It is unclear how
project alternatives that include future OCS buildout could have less of
an impact than the No Action alternatives especially in consideration
of the fact the DEIS names the primary source of the moderate No
Action impact finding as presence of structures and vessel traffic.
Please clarify how these impact conclusions are reached.

It is the contribution of Alternatives B, E, and F to the combined
impacts of all ongoing and planned activities that would be negligible
to minor. The cumulative impacts are stated to be similar to the
cumulative impacts described for the Proposed Action (i.e., moderate
for mysticetes and minor for odontocetes and pinnipeds). Clarifying
language has been added to make this conclusion explicit.
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Section: 3.15.3.3 PDF Page: 376 Comments: The DEIS states that
The No Action Alternative including ongoing non-offshore wind and
offshore wind activities would result in moderate adverse impacts on
marine mammals. Adverse impacts would result mainly from vessel
noise and vessel traffic. It is unclear how BOEM has reached the
"moderate” conclusion for all marine mammal species given that for
some marine mammal species healthy (and increasing) populations of
exist under baseline conditions while for other species baseline
conditions are a significant driver of population decline. It is also
unclear how BOEM has determined that vessel noise and vessel traffic
are the primary cause of adverse impacts to all marine mammal
species and that these IPFs are the cause of the moderate finding for
all marine mammal species. NMFS recommends BOEM reconsider its
findings and as previously suggested make determinations based on
general marine mammal groups (e.g. odontocetes pinnipeds
mysticetes) and the current status of the generalized groups. BOEM
could also further breakout mysticetes into NARWSs and non-NARWSs
given the unique current status and focus of NARWS.

The section has been revised to provide separate impact
determinations for each marine mammal group and additional
explanation for each determination provided.

Section: 3.15.5 PDF Page: 379 Comments: Please provide the
evidence (e.g. modeling methods and results) that supports the
statement TTS could potentially occur if marine mammals remain in
proximity to operating turbines for a 24-hour period." when source
levels are estimated to exceed 170 dB rms. Also please quantify
"proximity" - this could be 100 m or 20000m.

This information comes from Stdber and Thomsen (2021). A reference
and quantification of proximity have been added.

Section: 3.15.5 PDF Page: 379 Comments: The DEIS relies solely on
Stober and Thomsen 2021 for its operational noise assessment;
however many caveats in that paper are not included in the DEIS. For
example the DEIS cites a source level of exceeding 170dB; however
the paper indicates that the data came from geared turbines and the
shift from using gear boxes to direct drive technology (which NMFS
understands but has not confirmed would be used for Empire Wind) is
expected to reduce the sound level by 10 dB. This caveat is missing
from the DEIS. The paper also indicates that because of the
broadband measurement the authors’ extrapolation includes ambient
noise and might therefore overestimate the wind turbine generated
noise especially for low noise levels at small nhominal powers. In
addition the results in that study have not been validated and were

This section has been revised to include more information on Stdber
and Thomsen 2021, including the study limitations identified in the
comment.
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based on a small sample size. Please include critical caveats such as
these in the FEIS.

Section: 3.15.5 PDF Page: 380 Comments: Maximum Estimated
Acoustic Ranges to PTS Thresholds (SEL) do not match values in
LOA application. Please resolve this discrepancy.

The acoustic ranges presented in Table 3.15-6 are consistent with
Tables 16 and 17 in the Letter of Authorization application.

Section: 3.15.5 PDF Page: 381-382 Comments: Mean Number of
Marine Mammals Predicted to Receive Sound Levels Above Injury and
Behavioral Thresholds does not comport with values in LOA
application. Please resolve this discrepancy.

The values presented in Table 3.15-8 are consistent with Table 27 in
the Letter of Authorization application.

Section: 3.15.5 PDF Page: 382 Comments: The DEIS states "with no
pile driving occurring between July and October” which is inconsistent
with the LOA application. If Empire has indicated in their COP that
they would not pile drive between July and October please contact
NMFS PRL1 to discuss this inconsistency.

The Draft EIS has been revised to ensure consistency with the
seasonal pile-driving restriction in the Letter of Authorization
application and acoustic modeling report.

Section: 3.15.5 PDF Page: 382 Comments: The DEIS indicates that

there will be time of day restrictions on driving; however Empire has

indicated to BOEM and NMFS their desire to not have daily temporal
restrictions. Please ensure this is updated in the FEIS.

Section 11.2.2 of Empire’s Letter of Authorization application, Pile
Driving Weather and Time Restrictions, states, “Impact pile driving will
commence only during daylight hours no earlier than one hour after
(civil) sunrise. Impact pile driving will not be initiated later than 1.5
hours before (civil) sunset.” Language in the section has been clarified
to indicate the restriction applies to initiation of pile driving.

Appendix F Section: F.2 PDF Page: 123 Comments: The largest
geographic analysis area identified in this EIS is the marine mammal
geographic analysis area. It includes the entire east coast and the Gulf
of Mexico. Only port improvement and dredging projects at the Port of
Corpus Christi is included in this list. Please ensure that the impacts of
the Port and any other potential activities are fully analyzed in the
geographic analysis area impact assessment for each relevant
resource.

Section F.2.6 also includes planned dredging and port improvements
in New York, which captures the two geographies where other
planned dredging and port improvements could interact with port
utilization associated with the Proposed Action and contribute to
cumulative effects. Other ongoing and planned port improvements and
dredging projects in other geographies would affect the baseline
condition and resource trends within the geographic analysis area but
would not directly interact with the Projects. The description of port
utilization was clarified in Section 2.1.2.2 of the EIS to state that only
SBMT would be used for construction laydown and staging while the
Port of Albany, Port of Coeymans, and a port in the Corpus Christi
area could serve as the starting point for the transport of select Project
components or materials. Impacts of port improvements and dredging
at SBMT are assessed in detail for each Chapter 3 resource as a
connected action and in EIS Appendix Q. Project activities associated
with Port of Albany, Port of Coeymans, and the Corpus Christi area
are limited to port utilization and vessel transits, and the cumulative
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impact analysis related to these port activities focuses on the
incremental contribution of the Projects to IPFs associated with port
utilization (i.e., air emissions, noise, lighting) and the incremental
contribution of proposed vessel transits on applicable resources
associated with the primary IPFs of air emissions, accidental releases,
and vessel traffic (including potential for vessel strike).

Appendix G (3.19 Sea Turtles) Section: 3.19.5.1 PDF Page: 403
Comments: The last sentence says the GARFO pile driving calculator
was used to evaluate pile driving impacts to sea turtles. The updated
NMFS Multispecies Calculator should be used instead and
calculations redone (bottom of webpage under NMFS Acoustic
Thresholds and Tools: https://www.fisheries.noaa.gov/national/marine-
mammal-protection/marine-mammal-acoustic-technical-guidance)

Calculations were redone with the NMFS Multi-Species Pile Driving
Tool and Section 3.19.5.1 was updated accordingly.

Appendix H Section: H PDF Page:483 Comments: (Comment from
NOAA NOS)In Row #166 please be advised that "Operations and
Maintenance" should be added to the "Project Phase" column for this
applicant-proposed measure (APM) so that it would read "Construction
Operations and Maintenance Decommissioning”. The mitigations for
the interference with NOAA radar systems will require actions by the
applicant throughout the life of the project (e.g. continuously operating
and maintaining surface current and wave sensors within and around
the periphery of the wind farm).

APMs are Lessee commitments and are not subject to revision by
BOEM. Requirements that exceed Lessee APMs will be established
through agency-proposed mitigation.

Section: H PDF Page:427 Comments: (Comment from NOAA NWS
Radar Operations Center)This table includes the text: "Empire Wind
will enter into a mitigation agreement with NOAA to mitigate
operational impacts to NEXRAD weather radar systems. Possible
mitigation measures might include the following: ... Employing
adaptive clutter filters Changing the radar scan strategy to pass over
areas with wind turbines and Using phased array radars to achieve a
null in the antenna radiation pattern in the direction of the wind
turbine..." These three excerpted potential mitigation measures are not
that viable as a technique to mitigate wind turbine clutter. The best we
can employ at present time is a Curtailment Agreement. This is for
TDWR and NEXRAD WSR-88D Radars utilized by the Tri-Agency.
Clutter filters would only work when the wind turbines are curtailed.
Changing the radar scan strategy to pass over areas with wind
turbines would effectively cause the radar to potentially miss inclement

BOEM acknowledges that a curtailment agreement is the most viable
mitigation currently, with research being conducted into phased array
radars. Other mitigation options will be removed.
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weather. And Phased Array radars are currently being looked into and
may be many years away from operations.

(Comment also applies to text on page 3.17-22) Section: H PDF
Page:427 Comments: (Comment from NOAA NWS Radar Operations
Center) Related to the comment above on Mitigation for NEXRAD
weather radar systems the Radar Operations Center would like to
ensure analyses can be conducted on the project area(s) or proposed
wind turbine locations as soon as practical to capture any potential
beam interference issues which could create data contamination to
any of the Tri-Agency NEXRAD WSR-88D or TDWR radars. Itis
further requested that all projects work through the National
Information Telecommunications Administration (NTIA) as they are the
official source from which the ROC creates analyses for official
records.

BOEM will share proposed WTG locations with the National Weather
Service for analysis. BOEM will recommend lessees work through the
National Information Telecommunications Administration.

Section: H PDF Page:425 Comments: General comment- There is no
description of nighttime monitoring or how it will be conducted. Please
add information in the FEIS related to this as we anticipate Empire will
send that information soon.

The requirement for an Alternative Monitoring Plan, which would
address nighttime monitoring, is included in Table H-1. Discussion of
the Alternative Monitoring Plan has been added to the evaluation of
HRG survey noise and impact pile-driving noise in Section 3.15.

Appendix J Section: J.2.2.1PDF Page: 671 Comments: The assumed
source levels for vibratory and goal posts are given in section J.2.2
however those for impact pile driving are not provided. Though they
are provided in detail in the associated LOA it may be useful to have
some numbers for impact pile driving in the EIS (perhaps ranges of
values taken or maximum values for input parameters considered).

Estimated source level information has been added to the section.

Section: J.2.2.2 PDF Page: 671 Comments: For impact pile driving
modeling it is not clear why source levels are provided using RMS and
peak-to-peak metrics. Typically levels are provided as single strike
sound exposure levels and peak (not peak-to-peak).Also please clarify
if the levels provided are source levels (referenced to 1 m) and not
levels at 10 m which is typically how levels for coastal pile driving are
provided.

Peak SPL was mislabeled as peak-to-peak and has been corrected.
The SEL source level was added. Appendix M-2 of the COP, where
these values are provided, is not explicit as to the distance at which
source levels were measured or estimated.

Section: J.2.2.2 PDF Page: 673 Comments: For vibratory pile driving
modeling source levels provided are limited to the SEL metric.
Typically levels for activities such as pile driving are provided as RMS.
Also please clarify if the levels provided are source levels (referenced
to 1 m) and not levels at 10 m which is typically how levels for coastal
pile driving are provided.

Appendix M-2 of the COP, where these source levels are provided,
only provides an SEL source level for these activities and is not explicit
as to the distance at which source levels were measured or estimated.
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Section: J.3.1.2 PDF Page: 673 Comments: Please stipulate what
NMFS spreadsheet was used for this modeling. Previously for sea
turtles it was indicated that the GARFO pile driving tool was used.
NMFS wants to confirm either the NMFS optional User Spreadsheet
tool or NMFS multispecies pile driving calculator was used. Also it is
unclear why was this type of pile driving modeled differently from other
pile driving (JASCO; dBSea). Please explain.

The NMFS optional User Spreadsheet was used to evaluate goal post
installation, which has been clarified in the section. Goal post
installation is a standard, small-scale, coastal activity that is typically
modeled with simpler propagation because at that scale of activity the
modeling does not benefit from a more complicated model.
Foundation installation is a significantly more impactful offshore
activity with complex propagation mechanics that benefit from a more
robust model that incorporates the parabolic equation and other
specialty mathematics. It is also typical of NMFS permits to implement
more complicated modeling for larger-scale pile driving, such as the
foundation installation, and simpler spreadsheet modeling for smaller,
coastal activities. This approach was discussed and agreed to by
NMFS and BOEM acousticians.

Section: J.5.3 PDF Page:680 Comments: Under Injury in this Table is
a row that says "PTS". This should be removed. Fish regenerate their
inner hair cells and are believed not to have PTS. Please just refer to
this as injury.

The table header row was revised as requested.

Section: J.6.1.1PDF Page: 681 Comments: It would be helpful to
provide some additional context to interpret these tables and have a
better understanding of what factors are driving resulting exposure
ranges seen in these Tables. For example does 1 vs 2 piles make a
difference in exposure ranges (there seem to be slight changes in
numbers with one monopile ranges being slightly larger than two
monopiles [which is not intuitive] but are they significant or more a
product of variation in the model?). Also providing information on why
the Level B exposure range is larger for 9.6 m pile vs. T11 & U3 & R#
11 m monopiles would be helpful.

Clarifying information on factors driving variation in exposure range
estimates has been added, including identification of factors that result
in larger Level B isopleths associated with the 9.6-meter monopiles
despite their smaller size.

Additional Comments Section: General PDF Page: Comments: Please
ensure all tables graphs and figures are compliant with section 508.
Include Alt text titles and descriptions so that reader software can
access. For tables please ensure subheadings or nested cells are 508
compliant and that any colors used to indicate context is captured in
an Alt text description.

Comment noted. The Final EIS will be Section 508 compliant.
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P.4.1.2. U.S. Coast Guard (BOEM-2022-0053-0148)

Table P.4-2

Responses to Comments from U.S. Coast Guard (BOEM-2022-0053-0148)

Comment

Response

The DEIS adequately evaluates the impacts to navigation safety and
USCG missions for Alternative A and the USCG concurs with the
resulting minor to moderate adverse impacts. Of note this project was
afforded two deviations from USCG promulgated guidance for Traffic
Separation Scheme (TSS) setbacks (2NM) for navigation safety and
Wind Turbine Generator (WTG) spacing (1NM) to support mission
execution. These guidelines remain the USCG’s position to maximize
safety of navigation and effective mission execution. Appropriate and
timely implemented mitigations are essential to keeping the MTS safe
and our ability to execute missions effectively. These mitigation
measures are especially important involving the Project parameter for
Empire Wind 1 (EW1) with the Offshore Export Cable Landfall at the
South Brooklyn Marine Terminal site. Careful coordination with the
MTS is required for construction and operations to support all users in
this busy complex waterway.

BOEM agrees with the comments. BOEM is coordinating with USCG
to mitigate potential impacts of WTGs on SAR operations. Multiple
mitigation measures have been proposed to ensure SAR operations
can continue within the Lease Area, including Empire facilitating
USCG SAR exercises within and near the Lease Area (APM 200);
Empire creating and implementing operational SAR procedures to
foster cooperation with USCG in the event of an emergency (APM
201); and installation of closed-circuit television on structures within
the array to monitor activity within the site, enable advance notice of
any problems, and potentially aid in SAR operations (APM 198). For
the continued safety of the Marine Transportation System, security
and support vessels will communicate with vessels operating in the
area during periods of construction activity (APM 253). During O&M,
marine coordination will be provided for vessels associated with the
Projects with the end of managing Project vessel movements and
monitoring third-party traffic (APM 196). No updates to the EIS were
made in response to this comment.

As the proposed minimum distance between closest adjacent turbines
would be 0.65 NM USCG Search and Rescue (SAR) may be
impacted. Preferred spacing for USCG aviation assets to safely
conduct SAR is at least one nautical mile between turbines and while
0.65NM project spacing may be unavoidable certain SAR capabilities
may be impacted in adverse weather conditions or other factors. Small
variances throughout the wind farm should not significantly affect SAR
or navigation safety.

BOEM is coordinating with USCG to mitigate potential impacts of
WTGs on SAR operations. Multiple mitigation measures have been
proposed to ensure SAR operations can continue within the Lease
Area, including Empire facilitating USCG SAR exercises within and
near the Lease Area (APM 200); Empire creating and implementing
operational SAR procedures to foster cooperation with USCG in the
event of an emergency (APM 201); and installation of closed-circuit
television on structures within the array to monitor activity within the
site, enable advance notice of any problems, and potentially aid in
SAR operations (APM 198). No updates to the EIS were made in
response to this comment.
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The USCG supports selection of Alternative B: Remove up to six WTG
positions from the Northwest End of EW 1. Although the intent is
primarily to mitigate impact to Cholera Bank fisheries these turbines
are the closest to the New York Bight Precautionary Area where the
potential for congestion from traffic of all vessel types entering and
exiting the TSS is expected.

Between the Draft EIS and Final EIS, Empire and BOEM further
assessed the presence of glauconite soils in the Lease Area and the
potential constraints that glauconite presents for installation of WTG
foundations due to resistance to pile driving. Based on this review,
BOEM has determined that Alternative B would no longer meet the
purpose and need and therefore Alternative B is not recommended for
inclusion in the Preferred Alternative.

The USCG concurs with BOEM’s assessment of Alternative C-1 that a
proposed cable route in shallow depth to the east of the U.S. Army
Corps of Engineers’ (USACE) federal anchorage area will reduce the
risk of unintentional anchor snags with larger vessels. We concur with
BOEM’s assessment of Alternative C-2 that a proposed cable route in
Ambrose Channel will increase the risk of unintentional anchor snags
with larger vessels. For either alternative the USCG recommends the
Project coordinate with USCG Sector New York and USACE. Installing
and maintaining a cable near or within an anchorage or navigation
channel will impact the MTS both temporarily and for the duration of
the Project.

Alternative C-1 is incorporated into the Preferred Alternative.

Alternative F: Recommend updating the COP and NSRA and conduct
a Supplemental Environmental Impact Statement (SEIS) to address
changes and the absence of information on Figure 2-10 of the DEIS
regarding EW2 before considering as a preferred alternative.

Additional information on the presence of glauconite in the Lease Area
and the constraints that glauconite poses for installation of WTGs has
been added to the description of Alternative F in Section 2.1.7 of the
Final EIS. Final EIS Figure 2-10 has also been updated to reflect the
proposed layout for EW 2 under Alternative F based on results of
geotechnical investigations. The NSRA (COP Appendix DD) has also
been updated to include an assessment of Empire’s refined base case
for EW 1 and EW 2 and the refined layout for Alternative F is analyzed
in Final EIS Section 3.16, Navigation and Vessel Traffic. Empire has
not proposed a change to the PDE in the COP, which allows for
installation of up to 147 WTGs within the 174 WTG positions identified
in the PDE.

Alternative G: Cable Bridge Crossing of Barnums Channel Adjacent to
Long Island Railroad Bridge. The Project does not need a permit to
proceed. If the Project changes the USCG must be notified to
reassess permit requirements.

Comment noted. Final EIS Chapter 2 states that USCG determined
that the cable bridge crossing would not require a USCG permit.
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Approved cable routes must be coordinated with the USCG to mitigate
impacts on the Federal and Private Aids to Navigation (ATON) and to
facilitate USCG asset operational support for temporary / permanent
changes to the ATON constellation. Additionally the Project must
coordinate with USACE on determining appropriate burial depths
along the route and in Federal channels within New York harbor.

Comment acknowledged.

Safety Zones: Establishing safety zones or other regulated navigation
areas should not be used as key mitigating factors when considering
risks and impacts. Commander USCG First District may consider
safety zones in the lease area but will not be granted for the sole
purpose of keeping project construction on track.

Adverse impacts of the Proposed Action on vessel traffic during
construction and installation are discussed in Section 3.16.5. It is
reasonable to expect that, per 33 CFR 165.20, if the Captain of the
Port deems it necessary and practical for the safety of vessel
navigation in the vicinity of any water area to limit access to authorized
vessels, only that this action may be taken in the context of the
Proposed Action; therefore, mention of this probability is justifiable for
the discussion. APM 187 (Regular updates to the local marine
community on safety zones) and APM 188 (Dynamic construction and
safety zones — where feasible) are measures consistent with this
rationale. Footnote 16 in Section 3.16.5 establishes the jurisdictional
limitations of current Captain of the Port authority for regulating safety
and security risks associated with the construction and operation of
offshore renewable energy installations beyond 12 nm. No updates to
the EIS were made in response to this comment.

Post ROD involvement: The USCG requests timely access to
construction plans such as Facility Design Reports and/or Fabrication
Installation Reports that may identify activities impacting USCG
missions or MTS especially Cable Burial Plans and their associated
risk and feasibility assessments. Early access may prevent conflicts
with planned activities.

Comment acknowledged. USCG will be provided with an opportunity
to review the measures contained in the ROD and Conditions of COP
Approval.

Amending Mitigations: The USCG should be provided the opportunity
to suggest changes to approved mitigations and terms and conditions
before during and after installation of the wind farm.

Comment acknowledged.

Re-Evaluation: The USCG should be provided the opportunity to re-
evaluate any required analyses submitted by Empire Wind or require
additional analysis after installation (e.g. to determine post-installation
radar and communications impact).

Comment acknowledged.
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P.4.1.3. U.S. Department of the Interior, National Park Service (BOEM-2022-0053-0144)

Table P.4-3 Responses to Comments from U.S. Department of the Interior, National Park Service (BOEM-2022-0053-0144)

Comment Response

The National Park Service (NPS) provides these comments in Comment acknowledged.
response to the “Notice of Availability of a Draft Environmental Impact
Statement for Empire Offshore Wind LLC’s Proposed Wind Energy
Facility Offshore New York” and the separately provided Empire Wind
historic documents (the Marine Archaeological Resources Assessment
(MARA); the Terrestrial Archaeological Resources Assessment
(TARA); the Analysis of Visual Effects to Historic and Architectural
Properties Report (AVEHAP) and AVEHAP Appendices; the
Cumulative Historic Resources Visual Effects Assessment (CHRVEA);
the Seascape Landscape and Visual Impact Assessment (SLVIA) and
various other related documents). NPS is a Cooperating Agency in the
review of the Empire Wind 1 and 2 projects under Title 41 of Fixing
America’s Surface Transportation Act of 2015 (FAST-41) (42 U.S.C. §
4370m) and under the National Environmental Policy Act of 1969
(NEPA) (42 U.S.C. 8 4321 et seq.). NPS is also a consulting party
under Sections 106 and 110(f) of the National Historic Preservation
Act of 1966 (NHPA) (54 U.S.C. § 300101 et seq.).

As we detailed in our previous reviews of the Empire Wind Projects (1 | Comment acknowledged.
and 2) NPS manages two units of the National Park System in the
project area: Fire Island National Seashore (FIIS) and Gateway
National Recreation Area (GATE). NPS also has program
responsibilities for National Historic Landmarks (NHLs) in the project
area. Finally NPS has responsibilities to liaison with state partners
whenever Land and Water Conservation Fund (LWCF) state-side
properties may be impacted by activities that could result in conversion
as is proposed for Empire Wind 2.0ur comments below focus primarily
on following up on concerns expressed in previous reviews and
seeking clarification or further changes in the analysis necessary to
protect NPS units program lands and resources. We have found that
BOEM'’s response to a number of our previous comments as detailed
in the BOEM Empire Wind Cooperating Agency Comments
spreadsheet (BOEM spreadsheet) were listed as “Comment is still
under review.” We request that these comments all be addressed with
specific responses.
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Section 3.6 Benthic Resources — Impact Analysis — Accidental
releases NPS PDEIS Comment: In addition to its land base NPS has
jurisdiction over the water column on the intercoastal waterway side
north of Fire Island National Seashore (NS) and jurisdiction from mean
high tide to 1000 feet out including the ocean bottom on the ocean
side south of Fire Island. Gateway National Recreation Area (NRA)
also includes ocean waters within its boundaries. The potential
impacts within the boundaries of Fire Island NS and Gateway NRA
from accidental discharges of fuel trash debris from construction/
operation/decommissioning discharge of bilge water and associated
invasive species should be addressed. Notification and coordination
with Fire Island and Gateway should be included in any proposed
mitigation plans (e.g. spill response plans). This should be addressed
throughout the DEIS as there are accidental release sections in all
Affected Environment sections.

The Fire Island National Seashore and Gateway National Recreation
Area are outside of the geographic analysis area for benthic resources
(see Figure 3.6-1 and associated explanation in the introduction of
Section 3.6, Benthic Resources). However, the water quality
geographic analysis area covers most of the water areas that the
National Park Service has jurisdiction over (see Section 3.21, Water
Quality) and addresses fuel, trash, debris, bilge impacts, and
nonindigenous species in the geographic analysis area under the
accidental releases and discharges IPFs. These potential impacts are
largely addressed by regulatory requirements, including USCG
management requirements and USEPA’s National Pollutant Discharge
Elimination System Vessel General Permit.

Section 3.8 Coastal Habitat and Fauna — Impact Analysis — Accidental
releases NPS PDEIS Comment: The potential impacts within the
boundaries of Fire Island NS and Gateway NRA from accidental
discharges of fuel trash debris from construction / operation /
decommissioning discharge of bilge water and associated invasive
species should be added to the DEIS and addressed. Notification and
coordination with Fire Island and Gateway should be included in any
proposed mitigation plans (e.g. spill response plans etc.). The
pertinent section of BOEM'’s response in the BOEM

spreadsheet: Empire Wind has also developed an Oil Spill Response
Plan (COP Appendix F) that incorporates contacting/consulting federal
and state agencies if any shoreline under their jurisdiction would be
affected. NPS was provided the COP including Appendix F for review.
Please review and let BOEM know if there is anything in the Oil Spill
Response Plan that should be added to satisfy NPS's needs. NPS has
reviewed Construction and Operations Plan (COP) Appendix F — Oil
Spill Response Plan (OSRP) prepared by Equinor’s contractor. NPS
makes the following comments: There is no mention of Gateway
National Recreation Area (GATE) anywhere in the OSRP. Fire Island
National Seashore (FIIS) is mentioned once in a chart of shoreline
impact areas in Appendix H of the OSRP. It is unclear how this list
would be used in an emergency response.The lands that comprise

The OSRP provides the framework and detailed process for
responding to an accidental spill. While a comprehensive list of all
federal, state, county, and municipal parks, refuges, seashores,
beaches, or otherwise natural resource or recreational areas is not
included in the OSRP (or their contacts), the process outlined in the
OSRP ensures that these numerous entities would be contacted
should a spill occur and its trajectory indicates a shoreline area under
their jurisdiction could be affected. For example, Section 12 of the
OSRP describes how at-risk resources are identified should a spill
occur and the federal, state, and local officials and technical
specialists that would be involved in addressing the spill. While the
National Park Service or lands under its management and jurisdiction
(e.g., Fire Island National Seashore or Gateway National Recreation
Area) are not specifically mentioned throughout the OSRP (along with
many other federal, state, county, and municipal resource land areas
that are also not listed), the OSRP procedures would ensure the
National Park Service would be contacted if land or resources under
its jurisdiction have the potential to be affected by an accidental spill.
The Draft OSRP will be refined during Project development and a
Final OSRP will be provided to BOEM 60 days prior to the start of
construction. The OSRP will then be updated as needed throughout
the life of the Projects and contacts can be added or removed, as
needed.
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GATE and FIIS are clearly shown in the numbered block maps
included in the OSRP as lands that could be impacted by spills.

NPS was provided with what appears to be a confidential version of
Appendix F of the COP. However important sections of the Appendix
have been redacted. We cannot tell how or if NPS would be included
in any emergency response effort. For example Appendix H of the
OSRP identifies Resources at Risk in a table. A humber of the species
including the Piping Plover are species that NPS has extensive
programs and experience in managing. Much of the habitat for these
species in the New York Bight are located at FIIS and GATE. Yet we
cannot tell if our expertise is known to the developer or if we would be
contacted in the event of an emergency as the table listing “other
personnel with expertise in working with Resources at Risk” is
redacted in the copy we were provided. NPS requests an unredacted
copy of the OSRP and the opportunity to review and provide edits to
the developer and BOEM for this critical element of future operations
of the Empire Wind projects.

See response to comment BOEM-2022-0053-0144-0004. BOEM has
requested an unredacted copy of the OSRP to share with cooperating
agencies and will provide this to the National Park Service upon
receipt.

Cultural Resources - PDEIS Comments Still Under Review NPS made
a number of comments on the PDEIS addressing cultural resources.
Almost all of these comments were answered with “comment still
under review.” We could not find in the DEIS and supporting materials
that our comments had been resolved. Here is one of our comments
which still needs to be addressed: [ltalics: NPS requested that BOEM
meet with the NPS review team to identify and explain how the COP/
PDEIS identified the Historic Resources identified here would be
adversely affected and why other historic resources in the immediate
area and adjacent to these resources would not be impacted. This list
of 14 does not include the Fort Tilden Historic District which is located
on the Rockaway Peninsula shoreline immediately west of the Jacob
Riis Park Historic District and immediately east of the Silver Gull
Beach Club Historic District. The Breezy Point Surf Club Historic
District is located approximate 0.5 miles west of the Silver Gull Beach
Club Historic District on the Rockaway peninsula. The Fort Hancock
and Sandy Hook Proving Ground National Historic Landmark District is
not identified however the Sandy Hook Light which is an individually
listed resource within the Landmark District is identified. These ocean
facing historic districts are all within Gateway National Recreation Area
a unit of the NPS. The Fort Tilden Historic District USCG Station Far

Thank you for this request. Please find feedback for each property
below:

e Fort Tilden Historic District is analyzed in the COP Volume 3,
Appendix Z technical report. This property will have a view of the
Projects. However, BOEM agrees with the technical report
analysis, which recommends the Project-related visual effects will
not diminish the significance of the character-defining elements for
which the property has been listed in the NRHP. Properties that
are significant under Criterion A in the area of military history, but
which were not the scene of battles and engagements, acquire
their significance from the flow of day-to-day activities performed
by common soldiers and officers and by the advances made in
military theory, practice, equipment, and construction that
occurred at or were applied at a location over a broad sweep of
time. As such, unobstructed ocean views are not character
defining. Therefore, impacts on ocean views from the Projects
would not represent adverse effects on these properties.
Consequently, Fort Tilden Historic District is not further discussed
in Section 3.10 or Appendix N.

e Consideration of the Breezy Point Surf Club Historic District has
been added to COP Volume 3, Appendix Z. BOEM has reviewed
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Rockaway Historic District and Miller Army Airfield Historic District are
also within the APE and are part of Gateway National Recreation
Area.] NPS requests that BOEM meets with us to resolve all of these
comments. BOEM answers to some our comments proposed resolving
them via the Section 106 process. NPS has been an active participant
in this process but does not believe the set up of the Section 106
meetings would be conducive to meeting this objective. We believe a
separate meeting would be more efficient.

the technical report and finds this property will be adversely
affected by the Projects. The Final EIS has been revised to
include this finding, including proposed mitigation to resolve
adverse effects.

e Fort Hancock and Sandy Hook Providing Ground NHL is analyzed
in the COP Volume 3, Appendix Z technical report. This property
will have a view of the Projects. However, BOEM agrees with the
technical report analysis, which recommends the Project-related
visual effects will not diminish the significance of the character-
defining elements for which the property has been listed in the
NRHP. Properties that are significant under Criterion A in the area
of military history, but which were not the scene of battles and
engagements, acquire their significance from the flow of day-to-
day activities performed by common soldiers and officers and by
the advances made in military theory, practice, equipment, and
construction that occurred at or were applied at a location over a
broad sweep of time. As such, unobstructed ocean views are not
character defining. Therefore, impacts on ocean views from the
Projects would not represent adverse effects on these properties.
Consequently, Fort Hancock and Sandy Hook Proving Ground
NHL is not further discussed in Section 3.10 or Appendix N.

Miller Army Airfield Historic District is analyzed in the COP Volume 3,
Appendix Z technical report. This property will have a view of the
Projects. However, BOEM agrees with the technical report a analysis,
which recommends the Project-related visual effects will not diminish
the significance of the character-defining criterion for which the
resource was listed in the NRHP. Properties that are significant under
Criterion A in the area of military history, but which were not the scene
of battles and engagements, acquire their significance from the flow of
day-to-day activities performed by common soldiers and officers and
by the advances made in military theory, practice, equipment, and
construction that occurred at or were applied at a location over a
broad sweep of time. As such, unobstructed ocean views are not
character defining. Therefore, impacts on ocean views from the
Projects would not represent adverse effects on these properties.
Consequently, Miller Army Airfield Historic District is not further
discussed in Section 3.10 or Appendix N.
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National Historic Landmarks (NHLs) - PDEIS Comments Still Under
Review NPS commented on the PDEIS: [ltalics: NPS requests that
BOEM meet with the NPS review team to identify and explain how the
COP identified the 14 listed Historic Resources would be adversely
affected and why other historic resources in the immediate area and
adjacent to these resources would not be impacted. In addition to
those referenced in comments above please include Navesink Light
Station (otherwise known as Navesink Twin Lights) National Historic
Landmark in Highlands Monmouth County NJ. We believe that
Navesink Light Station NHL is within the Cultural Resources
Geographic Analysis Area/Visual Area of Potential Effect and given
the site’s high elevation and open sweeping views to Sandy Hook Bay
the entrance to NY Harbor and the Atlantic Ocean and the proposed
Empire Wind 1 &2 projects there is a high potential for adverse visual
effects to this NHL. Furthermore Water Witch Historic District in
Middleton NJ is nearby situated at a similar elevation and orientation
and was determined to be among the 14 historic properties in the
Visual Effects Assessment to be adversely affected by the offshore
components of the project.] We note that Navesink Twin Lights NHL
still does not appear to be included in the list of adversely affected
resources in the Finding of Effect document (Appendix N). We also
note that the New Jersey State Historic Preservation Officer (SHPO)
agreed with NPS that it should be included at the last Section 106
consultation meeting. We ask that Navesink Twin Lights NHL be
included.

Twin Lights (Navesink Lighthouse) NHL is analyzed in COP Volume 3,
Appendix Z. BOEM has reviewed this analysis and agrees that the
integrity of the foreground historic viewshed is already substantially
altered such that the addition of WTGs in the background viewshed
will represent a small incremental change relative to the existing
conditions. Included in the foreground viewshed is the New Jersey
Route 36 bridge across the Shrewsbury River and modern commercial
and residential development in the towns of Highlands and Sea Bright.
As such, BOEM finds there is no adverse effect on this property.
Therefore, it is not further discussed in the EIS.

We highlight here another of our comments on the PDEIS to which
BOEM responded that the comment was still under review. [ltalics:
BOEM said in the PDEIS: “Lighting: ...The susceptibility and sensitivity
of cultural resources to lighting impacts from the Proposed Action
would vary based on the unique characteristics of individual cultural
resources. Nighttime lighting impacts would be restricted to cultural
resources for which a dark nighttime sky is a contributing element to
their historic integrity cultural resources stakeholders use at night and
resources that do not generate a substantial amount of their own light
pollution.” Our comment on this statement was: It should be noted that
dark and dark nighttime sky may not and more often than not will not
be explicitly identified as a contributing element of a site's historic
integrity or cultural resources stakeholders use at night [in formal

Language regarding nighttime lighting impacts on cultural resources
has been added to the Final EIS in Chapter 3, Section 3.10. As a
result of BOEM consultation with the National Park Service, it is now
understood that “a dark nighttime sky should be assumed to be a
character-defining feature of certain resource types,” which may
include battlefields, lighthouses, or properties associated with the
Underground Railroad.
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documentation]. For resources such as light houses/stations and
observatories it should be assumed but there are many resource types
with nightime/ dark sky values (e.g. resources associated with historic
events that may have occured in night hours (e.g. [the Underground
Railroad] and battlefields) and other values associated with darkness
as part of a setting or place of contemplation for visitors.]

Itis also important to note that National Register and National Historic
Landmark nominations the principal documents describing historical
significance and resource integrity of designated properties very likely
would not explicitly address nighttime skies as a contributing element
to historic integrity. Furthermore National Register nomination forms
and requirements have evolved over time and can vary significantly in
depth and breadth ranging from a few pages to hundreds of pages in
length. More recent nominations may more fully consider
contemporary relevance and more complex social and environmental
contexts.

As noted in response to comment BOEM-2022-0053-0144-0008,
information on nighttime lighting impacts has been added to the Final
EIS in Chapter 3, Section 3.10. BOEM, after consultation with the
National Park Service, acknowledges that a dark nighttime sky should
be assumed to be a character-defining feature of certain resource
types, even if the NRHP nomination does not explicitly call attention to
that quality as a character-defining feature. BOEM understands that
NRHP nomination forms and requirements have changed over time,
and a dark nighttime sky may not have been included in the past for
certain resource types, including battlefields, lighthouses, or properties
associated with the Underground Railroad, for example.

Additionally while National Register and National Historic Landmark
site & facilities may not be regularly staffed at night there are a variety
of ways visitors and user groups may passively enjoy and associate
with important cultural resources and where a dark night sky/dark
seascape setting contributes to that experience. For example
battlefields and cemeteries are often used by individuals and groups
as places of quiet reflection contemplation connection and ceremony.
Lighthouses and Light Stations such as Sandy Hook Light and
Navesink Twin Lights are often iconic symbols of a community’s
maritime history and identity where views to the resource especially
from the water and from long distances particularly at night are
important.

As noted in response to comment BOEM-2022-0053-0144-0008,
information on nighttime lighting impacts has been added to the Final
EIS in Chapter 3, Section 3.10. The light intensity seen from terrestrial
historic properties will be limited by the distance between resources
and the nearest lighting source, which will be over 23 miles from the
nearest shoreline. The light intensity will be further reduced by variable
atmospheric and environmental conditions.

If Empire implements the ADLS recommendation, aviation lighting on
WTGs and OSS will only activate when aircraft is within a predefined
distance from the structures. More information on the ADLS system
can be found in EIS Chapter 3, Section 3.20. ADLS would reduce the
duration of nighttime aviation lighting potential impacts to less than 1%
of normal operating time.

NPS does not believe BOEM should require explicit acknowledgement
in nomination paperwork that a dark night sky is a contributing element
to their historic integrity. We also do not agree with the other qualifiers
BOEM has added “cultural resources stakeholders use at night and
resources that do not generate a substantial amount of their own light
pollution” and once again ask for the citation for the inclusion of this
direction.

As noted in response to comment BOEM-2022-0053-0144-0008,
language addressing nighttime lighting impacts on cultural resources
has been revised in the Final EIS in Chapter 3, Section 3.10.

BOEM understands that NRHP nomination forms and requirements
have changed over time, and the revised language acknowledges a
dark nighttime sky may be a character-defining feature for certain
resource types, including battlefields, lighthouses, or properties
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associated with the Underground Railroad for example, even if this is
not explicitly stated in previously prepared documentation.

Night Lighting and Visual Impact Concerns NPS thanks BOEM for
addressing most of our night lighting and visual impact concerns
between the preliminary DEIS and this publicly available version. We
have a few remaining concerns we would like to see addressed. We
reviewed the materials provided and did not find any nighttime static or
video simulations in the Seascape Landscape and Visual Impact
Assessment (SLVIA) or anywhere else in the DEIS materials
(including in the DEIS itself its appendices and the Construction and
Operations Plan (COP) and its appendices). The static views in the
SLVIA are all daytime views. We also looked online at BOEM’s Empire
Wind web site and could only find the summer 2021 simulations from
Jones Beach and Ocean Grove Beach. The updates to these
simulations promised at the beginning of the video do not seem to be
available. Were they ever completed? In addition the nighttime views
on these two online videos are obscured by the white text boxes that
fly into the viewer’s foreground as the nighttime hours progress. It is
impossible to clearly see the view behind the white text boxes
especially as the nighttime hours pass so quickly during the
simulation. We also looked online at the developer’s virtual simulation
hall web site (Project - Empire Wind). The videos provided there are
undated but appear to be the same ones as are provided on the
BOEM web site and suffer from the same obscured view due to the
same white text boxes that appear in the nighttime views. Given that
impacts to the nighttime views have been raised as an issue by NPS
and others it would be helpful to provide nighttime static images (with
wind turbine generator lights on) and (unobscured) video simulations
in or prior to the release of the final EIS. We are pleased to see the
proposal to use Aircraft Detection Lighting Systems (ADLS) and other
light mitigating measures but would like to understand how the
proposed projects would appear especially during the early nighttime
hours when most shoreline viewers would see them.

A static nighttime visual simulation has been added to Appendix M as
Attachment M-2. Revised video simulations were also transmitted to
the National Park Service.

We did find one typo which you might want to correct. On page 3-20-
25 in Chapter 3 of the DEIS Gateway National Recreation Area is
referred to as “Golden Gate National Recreation Area” which is a
national park in San Francisco CA. The remainder of the sentence is
correct as to visitor expectations.

Thank you. This has been corrected in the Final EIS.
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Finally implementation and monitoring of the mitigation measures will
be key. NPS requests that BOEM set up a program to monitor the
night sky resource before and after these projects. Empire Wind 1 and
2 are among the earliest offshore wind projects in the US. The data
gained would be valuable both in assessing and potentially adjusting
the mitigation for these specific Empire Wind projects as well as
providing important insights for the offshore wind projects that will
come afterward.

A mitigation measure that would require monitoring of ADLS activation
has been added to Appendix H and Section 3.20.

Land and Water Conservation Fund (LWCF) Assisted Sites Any
property acquired and/or developed using LWCF assistance cannot
not be wholly or partly converted to other than public outdoor
recreation uses without the approval of NPS pursuant to the LWCF Act
(54 U.S.C. § 200305(f)(3)) and implementing regulations (36 C.F.R. §
59.3). The conversion provisions of the LWCF Act regulations and
guidelines in the LWCF Program Manual (U.S. Department of the
Interior National Park Service Land and Water Conservation Fund
State Assistance Program Federal Financial Assistance Manual
Volume 71 2021) apply to each area or facility for which LWCF
assistance is obtained regardless of the extent of participation of the
program in the assisted area or facility and consistent with the
contractual agreement between NPS and the State (Grant
Agreement). The Town of Hempstead received LWCF assistance for
Lido Beach Town Park (LWCF grants #36-00231- Lido Beach Town
Park and #36-00731 - Lido Beach Pool Complex) and the City of Long
Beach received LWCF assistance for the Long Beach boardwalk dune
area and swimming facilities (LWCF grants #36-00897 - Long Beach
Boardwalk #36-00930 - Long Beach Boardwalk 1l and #36-01046 -
Long Beach Boardwalk Phase Ill). The LWCF Program is
administered in New York by the Office of Parks Recreation and
Historic Preservation (OPRHP). OPRHP in consultation with NPS will
determine if this project triggers a conversion. To inform that
determination we request that the FEIS identify all LWCF assisted
sites in the study area and analyze the impacts of the alternatives to
public outdoor recreation at these sites. Please refer to the December
9 2021 letter from Diana Carter LWCF Alternate State Liaison Officer
with the OPRHP regarding the proposal. Guidelines for Underground
Utility Easements and Rights-of-Way are detailed in the LWCF
Program Manual Chapter 8 — Page 111. NPS requests a meeting with

Additional information on the Land and Water Conservation Fund
assisted sites near proposed onshore infrastructure was included in
Section 3.18.1, Description of the Affected Environment for Recreation
and Tourism, and Section 3.18.5, Impacts of the Proposed Action on
Recreation and Tourism, of the Final EIS.

Information provided by Diana Carter of New York State Parks,
Recreation and Historic Preservation in June 2023 as well as prior
correspondence between that agency and the Lessee indicate that the
boundary for the Long Beach Boardwalk extends from New York
Avenue on the west to Neptune Boulevard to the east. The northern
boundary is the northern edge of the boardwalk. The proposed
Landfall A (Riverside Blvd), Landfall B (Monroe Blvd), and Landfall E
(Laurelton Blvd) appear to be outside the boundary of the Land and
Water Conservation Fund-protected parkland of the Long Beach
Boardwalk (Project No. 36-01046, 36-00930, 36-00897). New York
State Parks, Recreation and Historic Preservation determined that as
long as there is no surface disturbance or remnant surface structures
from construction activities within the Land and Water Conservation
Fund Protected Boundary, a conversion of Land and Water
Conservation Fund protected property is not required. Diana Carter
has also indicated that the staging area proposed for Town Park at
Point Lookout has no Land and Water Conservation Fund protections.
The location of Landfall C at Lido Beach Town Park West also has no
Land and Water Conservation Fund protections. As noted in their
December letter, however, there would be recreational concerns with
Landfall option D at Lido Beach Town Park (Project No. 36-00731 and
36-00231). The Lessee’s preferred alternative is Landfall A, at
Riverside Blvd and East Broadway.
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BOEM and OPRHP to ensure a conversion determination can be
made in a timely manner.

P.4.1.4. U.S. Environmental Protection Agency (BOEM-2022-0053-0118)

Table P.4-4 Responses to Comments from U.S. Environmental Protection Agency (BOEM-2022-0053-0118)

Comment

Response

The U.S. Environmental Protection Agency (EPA) has reviewed the
Bureau of Ocean Energy Management’s (BOEM) Draft Environmental
Impact Statement (DEIS) for the Empire Wind Offshore Wind Farm
(the Project) pursuant to the National Environmental Policy Act
(NEPA) Council on Environmental Quality regulations (40 CFR Parts
1500-1508) and our NEPA review authority under Section 309 of the
Clean Air Act. EPA serves as a cooperating agency for the Project and
in that capacity actively coordinated with BOEM throughout the entire
NEPA process. Our input to BOEM included comments on the
Administrative Draft of the EIS (September 9, 2022) scoping
comments (July 26, 2021) and input on the purpose and need and
alternatives considered for the Project. Empire Offshore Wind LLC
(Empire) proposes both a 816-megawatt (MW) Empire Wind 1 (EW1)
Project and 1260-MW Empire Wind 2 (EW 2) Project wind energy
facility situated in federal waters sited 14 miles (12 nautical miles [nm])
south of Long Island New York and 19.5 miles (16.9 nm) east of Long
Branch New Jersey. The Project would consist of up to 147 wind
turbine generators inter-array cables up to three offshore substations
two onshore substations and two transmission cable routes making
landfall at the South Brooklyn Marine Terminal (SBMT) and Long
Beach New York. The DEIS evaluates the No Build Alternative in
addition to eight alternative configurations including options intended
to avoid potential impacts to sensitive ecosystems. The construction
and operation of the Project could result in a wide range of impacts to
resources that are within EPA’s areas of jurisdiction and expertise.
EPA offers the attached detailed technical comments on the DEIS for
your consideration. The enclosed comments are intended to be
consistent with our ongoing work in the Region to support local
communities and reduce environmental impacts. Thank you for the

Comment acknowledged.
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opportunity to provide comments on this DEIS. EPA looks forward to
the receipt and review of the Final EIS and we are committed to
continuing to work with BOEM throughout the NEPA process and in
the future especially as full projects come to fruition.

EPA recommends that Table 2-3 include an indication of if mitigation is
required to included for each of the resource categories.

This has been added as suggested.

EPA urges BOEM to consider including decommissioning in the
discussion of project impacts. It is indicated that funding is required to
be secured for decommissioning and similarly it should be assumed
that construction of the offshore wind development will result
eventually in decommissioning and associated impacts. Given that the
Project is anticipated to have an operational life of 35 years
decommissioning of the facilities should be considered in the DEIS as
it is reasonably foreseeable.

The description of the Proposed Action in Chapter 2 of the EIS
includes a description of construction, O&M, and conceptual
decommissioning. The impact of each of these activities, including
conceptual decommissioning, is analyzed in Chapter 3 of the EIS.
Prior to implementation of any activities associated with
decommissioning, BOEM would require Empire to submit a
decommissioning application for technical and environmental review.

“The alternatives listed in Table 2-1 are not mutually exclusive. BOEM
may “mix and match” multiple listed Draft EIS alternatives to result in a
preferred alternative that will be identified in the Final EIS provided
that: (1) the design parameters are compatible; and (2) and the
preferred alternative still meets the purpose and need (pg. 2-1).” This
methodology is ambiguous and does not provide transparency to
reviewers of what the preferred alternative that the lead agency and
project sponsors are recommending. For the public to provide
meaningful comments the comparison of alternatives should be
complete comprehensive and provide clear differences in the
alternatives.

A new heading has been added to each Chapter 3 resource section
titted Summary of Impacts of the Preferred Alternative. This section
includes a brief summary of the impacts of the combination of the EIS
alternatives that compose the Preferred Alternative, based on the
analysis of each individual EIS alternative in preceding sections.

The DEIS characterizes most alternatives as causing similar impacts
(see Table S-2) despite there being measurable differences in some of
the alternatives (for example Alternatives B and E which attempt to
minimize impacts to access to fishing). EPA believes that this may be
an artifact of the broad and generalized metrics used to classify
impacts. The DEIS should indicate how substantial a reduction in
impacts would be necessary to result in any discernible difference in
the impact determination given these broad evaluation metrics.

Additionally the DEIS would benefit from a clearer quantitative
comparison of impacts across alternatives (when applicable) that
would justify the selection of the proposed alternative.

Alternatives reduced impacts on some resources; however, they did
not always result in a change to the resource’s impact level
conclusion. The minimization of impacts is identified and quantified
where possible in the summary and comparison of impacts of the
alternatives in Chapter 3 resource sections and Table 2-4.
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Alternative F does not have a complete description and does not
include a site plan for EW2. Additional information regarding the
nature of the geotechnical considerations discussed should be
included in the alternative’s description. EPA urges BOEM to more
fully describe this alternative in order to allow for meaningful analysis.

Additional information on the presence of glauconite in the Lease Area
and the constraints that glauconite poses for installation of WTGs has
been added to the description of Alternative F in Section 2.1.7 of the
Final EIS. Final EIS Figure 2-10 has also been updated to reflect the
proposed layout for EW 2 under Alternative F based on results of
geotechnical investigations.

BOEM published a Process for Identifying Alternatives for
Environmental Reviews of Offshore Wind Construction and Operations
Plans pursuant to the National Environmental Policy Act (June 22,
2022). This document established standard screening criteria for
alternatives to be analyzed in EISs. It is not clear how Alternative F
was propagated as the limited information provided is not sufficient to
determine whether the alternative is technically feasible (refer to
Screening Criteria number 7).

See response to comment BOEM-2022-0053-0118-0007.

Pursuant to Section 328 of the Clean Air Act (CAA) EPA is required to
establish federal air permitting rules to control air pollution from the
outer continental shelf (OCS) in order to attain and maintain ambient
air quality standards and comply with the provisions of part C of Title |
of the CAA. EPA promulgated permitting rules at 40 CFR part 55
which establish air pollution control requirements for OCS sources
consistent with section 328(a)(l) of the CAA. OCS projects located
within 25 nautical miles of a state seaward boundary are required to
comply with the air quality requirements of the corresponding onshore
area (COA) which are incorporated by reference into 40 CFR 55
including applicable permitting requirements. OCS projects located
beyond 25 nautical miles from the state seaward boundary are subject
to federal air quality requirements including the Prevention of
Significant Deterioration (PSD) preconstruction permit program (see
40 CFR 52.21) and/or Title V operating permit program requirements
(see 40 CFR 71) and any applicable New Source Performance
Standards (NSPS) and National Emissions Standards for Hazardous
Air Pollutants (NESHAPS). Permits issued pursuant to 40 CFR Part 55
regulate air emissions related to construction and operation activities
associated with OCS sources including certain vessels that are OCS
sources or are servicing or associated with the OCS sources.

Comment acknowledged.

EPA is aware that an air quality analysis is being conducted as part of
the CAA permit and that the results from this analysis after review will
be included in the EIS. Please include results comparing the proposed

Impact information from the OCS air quality permit application will be
added to the EIS when available.
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actions’ impacts to the National Ambient Air Quality Standards
(NAAQS) and PSD increment on Class | and Class Il areas and the Air
Quality Related Values (AQRV) impacts. Additionally any language
regarding the impacts of the proposed action should be modified
accordingly in the Final EIS.

Further EPA recommends the air quality analysis include information
comparing the modelled concentrations to the NAAQS state air quality
standards or other relevant reference measures which would allow for
a more quantitative assessment to determine if emissions would
adversely impact the air quality resource. Absent such a comparison it
is unclear how a determination of minor adverse impacts can be
made.

Concentrations will be modeled for the OCS air quality permit
application and will be added to the EIS when available.

In addition EPA recommends that BOEM conduct an analysis to
determine whether emissions not covered by the OCS permit
particularly those emissions originating within the nonattainment area
boundaries will cause or contribute to a new violation of the NAAQS
increase the frequency or severity of any existing violation of the
standards or delay timely attainment of the standards. Alternatively
BOEM could ensure no adverse impact on the NAAQS from these
emissions by demonstrating that they are contemporaneously offset.

Dispersion modeling was conducted for the emissions covered in the
OCS air permit scope and for SBMT. The OCS air permit modeling
does not include the onshore emission sources for EW 2, as that is not
appropriately within the scope of the OCS air permit. However, the
OCS air permit modeling includes onshore receptors for the EW 2
landfall and onshore ambient background data, and does include
emissions associated with the EW 2 cable installation. The EW 2
landfall is in Nassau County, which is a nonattainment area for the 8-
hour ozone NAAQS.

The air quality impact analysis conducted for SBMT includes upgrade-
related construction activities during which the majority of and most-
intensive air emissions from all sources would occur on site. The
analysis, conducted via dispersion modeling, not only estimates the
contributions of the Projects to ambient pollutant concentrations in the
neighborhood but also includes the monitored ambient concentrations
recorded at the closest monitoring station; these monitored ambient
conditions reflect background stationary and mobile sources such as
off-site traffic along local roadways and highways. The results from the
analysis of the most-intensive use of emission sources during SBMT
Project construction plus the ambient monitoring results from other
sources show compliance with the applicable NAAQS.

Qualitative statements such as “impacts due to construction are
expected to be small” may be misleading. Even with the required
permits impacts may not be small these statements should be
modified to better reflect the situation.

Qualitative statements have been revised where applicable.
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The discussion of air quality impacts of the connected action
(Appendix G - 3.4.5.1) states that air quality dispersion modeling for
the SBMT would be compliant with NAAQS and New York State
Ambient Air Quality Standards (AAQS). However although NAAQS are
complied with there could be local impacts of emissions related to
construction and operation. A discussion of the potential for these
local impacts and possible mitigation methods should be included in
the DEIS.

The SBMT Environmental Assessment Form Supplemental Air Quality
and Climate Change Analysis discusses localized impacts and
mitigation in Section 2.3.1.2, Fugitive Dust. The EIS discusses APMs
that would address localized impacts in Section 3.4.5.3, Conclusions.

Additionally EPA recommends that air quality impacts associated with
construction and utilization of the connected action be quantitatively
assessed in the EIS. Although air quality dispersion modeling is
referenced the results and comparison with NAAQS and New York
State AAQS should be incorporated as a table in Section 3.4.5.1.

A table of SBMT dispersion modeling results has been added to
Section 3.4.5.1 of the Final EIS.

Please clarify whether the air quality geographic analysis area
encompasses the 40 km from the [Bold and italics: center] of the Wind
Farm Area or whether it is from the most inland point of the Wind Farm
Area.

As shown on Figure 3.4-1, the air quality geographic analysis area
encompasses the area within 25 miles (40 kilometers) of the outer
boundary of the Wind Farm Development Area.

According to the EIS the nearest Class | area is the Brigantine
Wilderness Area located 108 km southwest of the Projects. EPA
encourages BOEM to consider the application of long- range transport
air quality models to evaluate impacts for transport distances in the
100-200 km range. Please refer to the Memorandum on the
Clarification of Prevention of Significant Deterioration (PSD) Guidance
for Modeling Class | Area Impacts (October 19 1992). In particular this
guidance indicates that impacts from large sources located at
distances greater than 100 km need to be considered when such
impacts reasonably could affect the outcome of the Class | analysis.

BOEM anticipates that the OCS air quality permit application will
evaluate impacts on Class | areas. The results of the Class | area
evaluation will be added to the EIS when available.

EPA appreciates the incorporation of information on state policies and
plans to develop renewable energy resources. EPA further
recommends BOEM consider how energy generation may shift after
the production tax credit phases out.

The Inflation Reduction Act extended the renewable energy production
tax credit through 2024; it previously expired for wind at the end of
2021. BOEM will consider the potential effects of its expiration,
recognizing that the production tax credit is one of many tax and
financial considerations that can affect developers’ and investors’
decisions on energy generation.

EPA recommends the No Action Alternative avoid the assumption that
another action will substitute energy resources should the federal
action not take place. Projected emissions should be considered
relative to this revised baseline. Furthermore the assumption that

Should the federal action not take place, the grid Independent System
Operator would dispatch the available energy resources necessary to
satisfy the demand for electricity. The available energy source with the
lowest marginal cost would be dispatched first. At any particular time
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electricity would likely be provided by fossil fuel-fired facilities in
absence of offshore wind projects is questionable given that
renewable resources constitute a significant portion (39%) of the
current energy mix (refer to footnote 3 on page 3.4-6).

the available source with the lowest marginal cost might or might not
be a renewable source.

Please clarify why Ocean Winds East and the Vineyard Mid-Atlantic
LLC project are the only planned offshore wind activities considered in
the Cumulative Impacts analysis. There are several other offshore
wind activities planned nearby that should be considered.

Section 3.4.4.2, Cumulative Impacts of the No Action Alternative,
identifies that the planned offshore wind activities within the air quality
geographic analysis are that could contribute to impacts on air quality
include Ocean Winds East and the Vineyard Mid-Atlantic LLC projects.
While there are several other offshore wind activities planned in the
region, these are outside of the air quality geographic analysis area,
which is defined as the airshed within 25 miles of the Wind Farm
Development Area and the airshed within 15.5 miles of onshore
construction areas and ports that may be used for the Projects.

EPA requests clarification on the definition of impact levels related to
the Minor/Moderate impact level classification with respect to air
quality impacts. Please specify whether there are substantive
differences between minor and moderate impact levels. Additionally
please clarify what level constitutes “detectable” emissions.

The commenter appears to be referring to Table 3.4-1. In Table 3.4-1
the distinction between "minor" and "moderate" is a qualitative
evaluation.

Detectable refers to levels below which the emissions are extremely
difficult or impossible to discern or measure. Detectable does not refer
to instrument or laboratory detection limits.

The EIS states that “air quality impacts due to offshore wind projects
within the air quality geographic analysis area are anticipated to be
small relative to those of combined impacts of larger emission sources
in the region such as fossil-fueled power plants.” Such claims should
be substantiated by a detailed comparison between project lifetime
emissions and emissions from fossil-fueled power plants. Executive
Order 13990 (E.O. 13990 86 FR 7037; January 20, 2021) urges
agencies to “consider all available tools and resources in assessing
GHG emissions and climate change effects of their proposed actions
including as appropriate and relevant the 2016 GHG Guidance”.

The EIS discusses avoided emissions and indicates that Project
emissions over the Project lifetime would be less than the emissions
from fossil-fueled power plants that would occur in the absence of the
Projects. BOEM expects that Project lifetime emissions from other
offshore wind projects also would be less than the corresponding
emissions from fossil-fueled power plants.

Additionally as the DEIS states that minor air quality benefits are
projected EPA recommends that BOEM expand upon this discussion
to explain how the net greenhouse gas reductions would help meet
relevant national and local climate action goals and commitments. As
there will still be greenhouse gas emissions produced during
construction and operations and maintenance a chart comparing the
magnitudes of the produced emissions and avoided emissions would
also be helpful in assessing Project impacts and benefits.

Section 3.4.5 of the EIS provides the magnitudes of Project emissions
and avoided emissions and indicates that Project emissions over the
Project lifetime would be less than the emissions from fossil-fueled
power plants that would occur in the absence of the Projects. The net
GHG reductions would help meet the New York and New Jersey GHG
emission reduction goals and commitments discussed in Section
3.4.3.1.
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It should be made clear whether the connected action is included in
emissions estimates or a discussion of these estimates should be
included alongside estimates of the rest of the project.

A clarification has been added to the Final EIS.

EPA acknowledges the substantial additions to the DEIS including the
incorporation of information on the social cost of GHGs. In addition to
this information EPA recommends that BOEM include additional
estimates on upstream emissions to fully disclose the direct and
indirect emissions associated with the Project. Emissions associated
with production and processing (particularly manufacturing materials
that constitute the foundation and wind turbine tower) are a reasonably
foreseeable effect of the Project that should be evaluated.

Information has been added to the EIS describing life cycle
considerations and providing references to recent life cycle analyses
of offshore wind.

EPA recommends that the Final EIS be revised to include estimates of
greenhouse gases including carbon dioxide (CO2) nitrous oxide (N20)
methane (CH4) and sulfur hexafluoride (SF6) in tables 3.4-2 and 3.4-
3. Providing estimates of these emissions separately and individually
discloses the different environmental impacts associated with
emissions for each of the GHGs.

Emissions estimates for individual GHGs have been added to Tables
3.4-2 and 3.4-3.

EPA recognizes the long-term potential benefits of the proposed large-
scale offshore wind renewable energy project with respect to
greenhouse gas reductions and climate change and acknowledges the
importance of the Project for meeting New Jersey’s renewable energy
goals under Executive Orders 8 and 92. Furthermore such projects are
consistent with the goals outlined in Executive Order 14008 Tackling
the Climate Crisis at Home and Abroad.

Comment acknowledged.

Additionally EPA believes that the document would benefit from a
more robust consideration of climate change risks to the proposed
action in the description of the affected environment. This should
include consideration of climate resiliency measures particularly for
infrastructure that may be vulnerable to the impacts associated with
climate change (such as sea level rise more frequent storms etc.).

See the responses to comments BOEM-2022-0053-0054-0001 and
BOEM-2022-0053-0054-0002.

As currently depicted the scale on the middle panel of figure 3.21-1 is
unclear. Please revise this so that it is more apparent against the
background on the figure.

The figure has been revised to provide more clear scales.

The DEIS would benefit from a figure that depicts the primary
waterbodies as they are not shown to high resolution in figure 3.21-1.

Figure 3.21-1 has been revised to add labels for the Hudson River in
the top pane and a label for Corpus Christi Bay in the bottom pane.
The scale of the geographic analysis area in the vicinity of New York
does not support adding labels for distinct waterbodies within the
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portion of the geographic analysis area that includes the Lease Area
and export cable routes. These labels would not be legible.

As mentioned in the DEIS the proposed EW 1 and EW 2 export cable
landfalls onshore export and interconnection cable routes onshore
substations and Operations and Maintenance (O&M) facility overlay a
sole source aquifer. Potential impacts to the quality of the sole source
aquifer including activities that would affect recharge to the aquifer and
groundwater quality should be disclosed and addressed in the Final
EIS. The Final EIS should state the project sponsors intent to follow
appropriate State and Federal regulations with regard to storage
transport and disposal of hazardous waste and materials.

Recognition of the two USEPA-designated sole source aquifers
beneath the EW 1 and EW 2 Project area has been added to EIS
Section 3.21.1, Description of the Affected Environment for Water
Quality. In addition, more current groundwater level information in the
Project area was added to the same section. Furthermore, an analysis
of potential impacts on groundwater quality and recharge has been
added to Section 3.21.5, Impacts of the Proposed Action on Water
Quality, under the land disturbance IPF.

While the Water Quality section discusses the waterbodies within the
geographic area and current impairments we recommend the Final
EIS attempt to quantify the extent that the Project would contribute to
existing impairments or cause new impairments to waterbodies. The
DEIS states “impacts from suspended contaminated sediments would
result in detectable localized short-term degradation of water quality in
exceedance of water quality standards in a few locations along the
EW 1 offshore export cable corridor”. These locations and the
magnitude of expected exceedances should be specified.

The EIS discloses potential impacts on water quality from construction,
O&M, and decommissioning of the Projects. It is not possible to
specifically quantify every water quality impact because BOEM cannot
predict exactly what will occur or the circumstances of a particular
water quality impact event. However, Empire cannot proceed with any
construction until all appropriate water quality permits are obtained
that ensure water quality standards are not exceeded, including CWA
Section 402 (State Pollutant Discharge Elimination System permit
issued by NYCDEC) and 401 Water Quality Certification (also issued
by NYCDEC). The terms and conditions of these permits would also
include any requirements to comply with Total Maximum Daily Load
plans, which is a water quality improvement plan for impaired 303(d)-
listed surface waters; this would ensure all appropriate measures are
taken for potential impacts on 303(d)-impaired waters.

EPA recommends that BOEM continue to coordinate with the relevant
resource agencies to ensure that water resources are protected from
impacts associated with activities under the proposed action. As there
are waterbodies within the geographic analysis are included on the
state’s 303(d) lists there is an increased focus on ongoing efforts to
improve water quality. We recommend the Final EIS include up-to-
date information on the status of permit application processes.

BOEM and Empire will continue to coordinate with the relevant
agencies to ensure water quality is protected from impacts associated
with the Projects, including potential impacts on 303(d) impaired
waters (see response to comment BOEM-2022-0053-0118-0033).

EIS Appendix A, Table A-1, Required Environmental Permits and
Approvals for the Proposed Projects, provides the current status of all
required permits and approvals for the Projects.

We recommend the conclusions section be modified to include a table
that clearly compares water quality impacts across each of the
presented alternatives. As currently written in text form it is challenging
to derive meaningful comparisons that may reveal an alternative with
the least environmental impacts.

The summary of comparison between all alternatives (in table format)
is provided in the Draft EIS Summary section, Table S-2, and Draft
EIS Section 2.4, Table 2-4. As shown, there is no notable difference
among any of the alternatives for water quality impacts.
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EPA understands that Empire will be conducting wetland delineation
to confirm the extent and presence of regulated wetlands to further
inform a wetlands impact analysis. We look forward to reviewing this
information along with any proposed mitigation/restoration measures
once it becomes made available.

Comment noted.

The Final EIS should discuss any concern of the capacity of the region
for compensatory mitigation of cumulative wetland impacts of ongoing
and planned offshore wind development.

BOEM cannot predict where onshore project components of future
offshore wind projects may be sited and whether or not there would be
permanent wetland fill requiring compensatory mitigation. However,
given the developed nature of the onshore environment in the
wetlands geographic analysis area (see Figure 3.22-1), which consists
of the highly urbanized and developed landscapes of the New York
metropolitan area, it is unlikely that there would be substantial
permanent wetland fill (if any) should another future offshore wind
project overlap with the Projects’ wetland geographic analysis area;
therefore, a significant area for compensatory mitigation is unlikely. If
permanent wetland fill were to occur, the future applicant for that fill
placement would be required to compensate for lost wetland functions
per CWA Section 404 requirements. Methods of compensatory
mitigation could include restoration, establishment, enhancement, or
preservation, which could be accomplished through permittee-
responsible mitigation, buying credits in an existing mitigation bank, or
in-lieu fee. Therefore, given the anticipated low potential for
permanent wetland impacts, BOEM does not believe there is a
concern for capacity of the geographic analysis area for compensatory
mitigation, should it be needed.

The DEIS states that onshore export and interconnection cables and
their duct banks would be retired in place during decommissioning
(p-2-17). Possible long-term and permanent impacts of this should be
discussed in the Final EIS.

No additional impacts are anticipated from retiring cables and duct
banks in place. Retiring onshore components in place avoids the
ground disturbance that would result if the components were removed
and the retention of the retired duct banks could facilitate future use
for other purposes.

The DEIS states that “the primary sources of ongoing offshore impacts
(to cultural resources) include dredging cable emplacement and
activities that disturb the seafloor (pg. 240)". Later the DEIS states that
there are no ongoing offshore wind activities within the geographic
area. The Final EIS should clarify what activities dredging and cable
emplacement would be associated with if there are no ongoing
offshore wind activities analyzed as part of the No Action Alternative.

Thank you for your comment. The first paragraph of Section 3.10.3.1
indicates, “Under the No Action Alternative, baseline conditions for
cultural resources described in Section 3.10.1, Description of the
Affected Environment for Cultural Resources, would continue to be
affected by regional commercial, industrial, and recreational activities.”
These refer to non-offshore wind activities. As such, the language
indicating the “primary sources of ongoing offshore impacts include
dredging, cable emplacement, and activities that disturb the seafloor”
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later in the first paragraph of Section 3.10.3.1 refers to non-offshore
wind activities.

The second paragraph of Section 3.10.3.1 addresses offshore wind
activities with the language, “There are no ongoing offshore wind
activities within the geographic analysis area for cultural resources.”

BOEM finds the separation of these statements in different paragraphs
to be sulfficient for differentiating between ongoing non-offshore wind
activities and ongoing offshore wind activities under the No Action
Alternative.

The DEIS mentions a Memorandum of Agreement (attached as
Appendix N) to establish commitments for avoiding minimizing and
mitigating impacts on cultural resources. The Final EIS should further
explain who the Memorandum of Agreement would be with the status
of the document and if any outside stakeholders were consulted in the
drafting of the agreement.

Section 3.10.11 has been revised to reference Appendix H, Table H-2,
with additional reference to Appendix N, Attachment N-1
(Memorandum of Agreement). This revised language in Section
3.10.11 also refers to Section N.2.2.3 of Appendix N, which outlines
the consultation process, including consultation associated with the
Memorandum of Agreement. Finally, this revised language in Section
3.10.11 refers to Attachment 2 of Attachment N-1 (Memorandum of
Agreement) in Appendix N, which lists the consulting parties to the
Projects, including tribal nations.

A discussion of potential impacts of helicopter use on Scenic and
Visual Resources should be included in the DEIS.

Helicopter use has been added to the Final EIS.

EPA recommends the DEIS incorporate a table that indicates different
land use types and impacts to the various land use types associated
with each alternative. The table should quantify changes in land use
and acreage impacted.

Changes to land use as a result of the Proposed Action are only
anticipated if EW 2 Onshore Substation C is selected. The proposed
EW 2 Onshore Substation C would be sited on an approximately 5.2-
acre property with existing commercial and recreational uses. Because
Alternatives B, C, D, E, and F alter offshore aspects of the PDE, they
would not result in different impacts on the various land use types
when compared to the Proposed Action.

The DEIS discusses the potential benefits of port utilization at SBMT
and Port of Albany “on land use and coastal infrastructure due to
increased port utilization and resulting economic activity (Section 3.14
pg. 356).” This section should also mention the potential adverse
impacts to the neighboring communities and due to changes in land
uses.

Information on the potential impacts on neighboring communities as a
result of increased port utilization was added to Section 3.14.5.2,
Cumulative Impacts of the Proposed Action.

The DEIS should make clear how port construction and improvements
other than the SBMT will be evaluated for environmental processes
outside of the scope of this review. If known those review processes
should be mentioned.

Section 3.14.3.2, Cumulative Impacts of the No Action Alternative,
describes how port construction and improvement projects, other than
the connected action, would be evaluated as part of their individual
environmental review processes.
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On page 3.14-6 the DEIS states that “Construction and installation of
new aboveground infrastructure such as onshore substations and
O&M facilities could result in the long-term conversion of land from
existing conditions to use for electric power generation and
transmission.” The conclusion is then made that “Impacts on land use
and coastal infrastructure from land disturbance would be localized
and short term.” Please discuss or correct this discrepancy.

Additional clarification was added to the land disturbance IPF analysis
under Section 3.14.3.2, Cumulative Impacts of the No Action
Alternative, to clarify the discrepancy.

EPA appreciates commitments made by BOEM such as development
of an anchoring plan a benthic monitoring plan and the applicant-
proposed measures to avoid siting structures on sensitive habitat and
establishing seasonal work windows to avoid sensitive life stages.

Comment acknowledged.

The DEIS finds that all alternatives including the proposed action as
well as the cumulative impacts of the proposed action in combination
with the connected action and other ongoing and planned activities
would have negligible to moderate and moderate beneficial impacts.
This lack of differentiation between alternatives and cumulative
impacts may be a result of the generalized impact categories provided
for analysis. EPA recommends that BOEM include further discussion
of a comparison between alternatives that would help to display
design differences in the alternatives.

The Final EIS uses a four-level classification scheme to characterize
the potential impacts of the alternatives. Resource-specific impact
level definitions are presented in each resource section, and the
impacts of each alternative align with the appropriate impact level, as
supported by the analysis. EIS alternatives reduced impacts on some
resources; however, they did not always result in a change to the
resource’s impact level conclusion. The minimization of impacts is
identified and quantified where possible in the Final EIS.

Indian Nation Issues and Coordination Executive Order 13175
Consultation and Coordination with Indian Tribal Governments (E.O.
13175 65 FR 67249; November 6, 2000) was issued to establish
regular and meaningful consultation and collaboration with tribal
officials in the development of federal policies that have tribal
implications and to strengthen the U.S. government-to-government
relationships with Indian tribes.- EPA notes the DEIS mentions
ongoing consultation with tribal nations. We recommend the Final EIS
describe the process and outcomes of consultations with these tribal
governments including major issues raised and how those issues were
addressed.

Thank you for this recommendation. Please see response to comment
BOEM-2022-0053-0118-0040.

Additionally EPA encourages continued outreach and involvement of
tribes in evaluating terrestrial and marine archaeological resources
designing marine surveys and interpreting results. We also
recommend that tribes be invited to participate in the development of
an unanticipated discovery plan for offshore and onshore construction
activities.

Thank you for this comment. To reduce the risk of potential impacts on
marine cultural resources, Empire has committed to APMs for
avoidance, minimization, and mitigation. Interested parties, including
Native American tribes, “will continue to be provided opportunities for
involvement in marine survey protocol design, execution of the
surveys, and interpretation of the results” (Draft EIS page 3.10-17). In
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addition, “tribes have further opportunities to participate in the
development of detailed property-specific mitigation planning and
execution related to submerged historic properties that may be
affected by the Projects and the interpretation of data collected
through mitigation efforts” (Draft EIS page 3.10-17).

In addition, BOEM will require mitigation measures as conditions of
COP approval, which include measures to avoid or mitigate impacts
on identified archaeological resources, implementation of
archaeological monitoring and post-review discoveries plans, and
implementation of historic properties treatment plans. Section 3.10.11
has been revised to explicitly indicate consultation will include
consulting tribes.

Consulting tribes have been invited to provide input on the draft
Marine Post-Review Discovery Plan and Terrestrial Monitoring and
Post-Review Discovery Plan, which are included as an Attachments 6
and 7 of the Memorandum of Agreement (Appendix N, Attachment N-
1).

The Council on Environmental Quality (CEQ) which oversees
implementation of NEPA has promulgated a guidance document to
assist agencies in implementing EJ principles (See Environmental
Justice Guidance under the National Environmental Policy Act Council
on Environmental Quality December 10, 1997). EPA has a strong
commitment to promote the principles of EJ outlined in Executive
Order 12898 - Federal Actions to Address EJ in Minority and Low-
income Populations. According to the Executive Order “Each Federal
Agency shall analyze the environmental effects including human
health economic and social effects of Federal actions including effects
on minority communities and low-income communities when such
analysis is required by NEPA. Mitigation measures outlined or
analyzed in an environmental assessment environmental impact
statement or record of decision whenever feasible should address
significant and adverse environmental impacts of proposed Federal
actions on minority communities and low-income communities.”
Further Executive Order 14008 requires agencies to make achieving
environmental justice part of their missions by developing programs
policies and activities to address the disproportionately high and
adverse human health environmental climate-related and other
cumulative impacts on disadvantaged communities as well as the

Comment noted.
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accompanying economic challenges of such impacts. [Footnote 1:
Executive Order 14008 on Tackling the Climate Crisis at Home and
Abroad (Jan. 27, 2021)]

As currently written the environmental justice analysis does not
consider cumulative impacts in the determination of disproportionately
high and adverse impacts. In accordance with the Promising Practices
for EJ Methodologies in NEPA Reviews [Footnote 2: Interagency
Working Group on Environmental Justice Promising Practices for
Environmental Justice Methodologies in NEPA Reviews (p.39) March
2016] “agencies may wish to consider factors that can amplify
identified impacts (e.g. the unique exposure pathways prior exposures
social determinants of health) to ensure a comprehensive review of
potential disproportionately high and adverse impacts to minority
populations and low- income populations.” CEQ’s guidance [ltalics:
Environmental Justice: Guidance Under the National Environmental
Policy Act] (1997) also encourages agencies to consider relevant
public health and industry data concerning the potential for multiple or
cumulative exposures to human health or environmental hazards in
the affected population and historical patterns of exposure to
environmental hazards to the extent such information is reasonably
available. . . even if certain effects are not within the control or subject
to the discretion of the agency proposing the action”. EPA
recommends BOEM consider how relevant existing conditions in
communities with EJ concerns across cumulative environmental health
socioeconomic and climate stressors may ultimately lead to impacts
that are disproportionately high and adverse.

Communities with EJ concerns are often disproportionately burdened
by environmental hazards and stressors unhealthy land uses
psychosocial stressors and historical traumas all of which drive
environmental health disparities. The Final EIS should consider
whether communities may already be experiencing existing pollution
and social/health burdens. For example EJ Screen analysis indicates
that adjacent port communities near Paulsboro experience high levels
of Particulate Matter 2.5 (PM2.5) diesel particulate matter and are
rated as high air toxics cancer and respiratory risk. EPA encourages
BOEM to consider the cumulative impacts of these existing conditions
that together with the proposed action may result in disproportionately
adverse impacts on affected communities with EJ concerns.

The commenter is correct that the determination of disproportionately
high and adverse impacts is made for the Proposed Action alone and
not for cumulative impacts of the Proposed Action in combination with
the planned activities scenario described in Appendix F. However,
BOEM’s environmental justice analysis does consider the contribution
of other environmental stressors in establishing the baseline condition
in the affected environment, using EJSCREEN to identify
neighborhoods in the Onshore Project area that are in higher
percentiles for indices related to PM2.s, 0zone, diesel particulate
matter, air toxics cancer risk, and air toxics respiratory hazard indices.
See EIS Section 3.12.3 for a discussion of neighborhoods in the
geographic analysis area that are burdened with higher levels of
exposure to environmental hazards and adverse health outcomes.
Note that Empire does not propose to use the port of Paulsboro and
Paulsboro is not included in the geographic analysis area for the
Projects.
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Additionally the FEIS should further describe the health effects of
impacts. - The DEIS makes the conclusion that utilization of SBMT
would not result in high and adverse effects of environmental justice
populations because the relative emissions are expected to be within
the NAAQS for each pollutant. In considering impacts EPA urges that
compliance with the NAAQS does not equate to no potential impacts
and possible localized impacts to human health and the environment.
EPA recommends the DEIS further consider localized impacts that
port utilization may have on nearby communities.

While EPA has issued formal designations as “attainment” or
nonattainment” regarding certain criteria air pollutants these
designations may not always be representative of all localized air
quality impacts and resulting health disparities. For instance previously
unidentified “hot spots” that exceed the level of the PM2.5 NAAQS
may exist even in areas designated as attainment.- Claims of minor air
quality impacts to communities with EJ concerns are unsupported
given the current level of analysis in the DEIS. Further modeling is
required to support these claims.

BOEM concurs that compliance with the NAAQS does not equate to
“no potential impacts”; however, using the NAAQS criteria for
identification of “high and adverse impacts” is an objective and
defensible criterion for impact analysis with a regulatory basis.

For onshore construction activities, the EIS reports estimated
emissions by county and emissions are not directly compared to the
NAAQS because air dispersion modeling was not completed for all
areas of onshore construction.

However, air dispersion modeling was conducted for the connected
action at SBMT, which is the primary port to be used by Empire for
construction and long-term O&M of the Projects. Air dispersion
modeling for SBMT estimated pollutant concentrations for the highest-
emissions periods for SBMT construction and operation. The results
showed that all concentrations due to the SBMT connected action
would be within the NAAQS and New York AAQS.

CEQ’s NEPA implementing regulations specify that data and analysis
in an EIS should be commensurate with the importance of the impact.
BOEM'’s approach to the EIS analysis is consistent with this objective
in that air dispersion modeling was completed for the most important
source of emissions relative to environmental justice populations
within the geographic analysis area and emissions were estimated but
not modeled for other sources of construction emissions that would be
predominantly short term and geographically dispersed (i.e., for
construction of onshore infrastructure). Temporary use of major ports
for shipping construction materials is treated qualitatively because the
Proposed Action would represent a small percentage of total cargo
volume shipped through ports other than SBMT.

The DEIS states “The same type of construction and operations
activities would occur in areas with and without environmental justice
populations and the impacts on environmental justice populations
would be similar to impacts experienced by the general population (p.
294).” Therefore BOEM has determined that air emissions generated
by construction operation and decommissioning of onshore
infrastructure would not disproportionately affect environmental justice
populations.” As mentioned previously an analysis of impacts should
consider existing burdens on the community and the incremental
impact of the proposed actions emissions. This type of analysis is
further supported by the [ltalics: Promising Practices for EJ

Thank you for your comment. As noted above, BOEM did consider the
existing environmental and health burdens within environmental
justice populations in reaching its determination. BOEM has reviewed
the environmental justice conclusions presented in the Draft EIS and
confirms the earlier determination that impacts of the Proposed Action
on environmental justice populations would not be disproportionately
high and adverse.
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Methodologies in NEPA Reviews] guidance which states that
“Agencies may wish to recognize that in instances where an impact
from the proposed action initially appears to be identical to both the
affected general population and the affected minority populations and
low-income populations there may be inter-related ecological aesthetic
historic cultural economic social or health factors that amplify the
impact (e.g. unigue exposure pathways social determinants of health
community cohesion). After consideration of factors that can amplify
an impact to minority populations and low-income populations in the
affected environment an agency may determine the impact to be
disproportionately high and adverse.” [Footnote 2: Interagency
Working Group on Environmental Justice Promising Practices for
Environmental Justice Methodologies in NEPA Reviews (p.39) March

2016]

The DEIS concludes that noise associated with the proposed action The most adverse noise levels during construction of the Proposed
will not have disproportionate and high adverse impacts on Action would be associated with impact pile driving for onshore
communities with EJ concerns. As stated above impacts being similar | substation foundations and cable bridge piles, vibratory pile driving for
across all populations and similar to existing daytime noise does not nearshore cofferdams, and HDD for cable landfalls and the Wreck
necessarily mean that impacts are not disproportionately high and Lead channel crossing. SBMT is surrounded by a light industrial area
adverse. Conclusions on impacts should take into account existing and construction noise generated at SBMT would diminish at the
burdens to neighborhoods when making these determinations. distance of the nearest residential areas (see predicted sound

contours for HDD at the EW 1 landfall as shown on COP Appendix L,
Figure L-9, for example). For EW 2, the highest noise levels would be
generated in the vicinity of the cable landfalls, the Wreck Lead
crossing, the cable bridge crossing of Barnums Channel, and within
onshore substation parcels. Of these, only the south side of the Wreck
Lead channel crossing falls within an environmental justice
neighborhood (see Figure 3.12-2), supporting the conclusion that
environmental justice populations would not be disproportionately
affected by EW 2 construction noise. In addition, the immediate
waterfront area on the south side of Wreck Lead Channel is currently
used for storage of shipping containers and for utility infrastructure,
with the nearest residences two blocks to the south, which would
reduce the exposure of residences to HDD noise. This has been
added to Final EIS Section 3.12.5.

EPA recommends BOEM develop a stakeholder outreach/EJ public BOEM has facilitated effective public outreach throughout the EIS
engagement plan for areas that may be impacted by the proposed process as demonstrated through broad participation in scoping
action and provide an opportunity for affected communities to inform meetings and public hearings and public input received through
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the project’s mitigation measures. This outreach plan should detalil
information on planned engagement milestones and commitments to
meetings with potentially impacted communities and community
organizations.

comments submitted on regulations.gov or through verbal testimony at
public meetings during scoping and the public review period for the
Draft EIS. BOEM has not identified disproportionately high and
adverse effects on environmental justice populations and targeted
environmental justice outreach outside of the public involvement
process undertaken for NEPA is not planned.

EPA encourages BOEM to determine if linguistically isolated
populations reside in the geographic areas impacted by the proposed
project and provide appropriate translation and interpretation services
to ensure meaningful engagement. All outreach efforts should be
documented in the EJ section of the DEIS.

There are no additional public review and comment periods planned
for the Empire Wind EIS prior to publication of the Final EIS in
September 2023. BOEM will consider USEPA'’s request to provide
translation and interpretation services as part of BOEM’s outreach
plan for future environmental reviews when linguistically isolated
populations reside within the geographic analysis area.

The DEIS narrows the discussion of EJ impacts to resources with
major impacts initially. By not including other resources that may have
moderate or minor impacts the analysis has the potential to miss
disproportionate impacts.

The environmental justice analysis is not limited to review of only
major impacts and reference to screening for major impacts has been
removed from the introductory paragraph of Section 3.12.2. The rest of
this section correctly explains that adverse impacts that affect
environmental justice populations were carried forward for further
analysis of disproportionately high and adverse effects.

The DEIS states that the NYS State Environmental Quality Review Act
(SEQRA) Environmental Analysis (October 2022) completed for SBMT
“determined that the connected action would not result in significant
adverse impacts for any of the impact analysis areas and therefore
would not result in any disproportionately high and adverse effects on
minority and low-income populations (p. 3.12-26.)” The Environmental
Analysis considered a radius of 0.25 miles. It should be made clear
that impacts from construction and operation of SBMT are also
considered as part of the DEIS using the EJ geographic analysis area
developed for Empire Wind.

A sentence clarifying that the impact of long-term O&M activities at
SBMT are also considered in the environmental consequences for the
Proposed Action has been added to the end of Section 3.12.5.1 as
clarification.
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P.4.2.1. New York State Agencies (BOEM-2022-0053-0121)
Table P.4-5 Responses to Comments from New York State Agencies (BOEM-2022-0053-0121)
Comment Response

Alternative B: The Agencies support Alternative B that would remove
six (6) wind turbine positions in the northwestern portion of the Lease
Area. This alternative offers expanded access to commercial fishing
grounds reduction in navigational safety risks for commercial vessel
traffic by increasing the setback distance to the highest density vessel
traffic in the adjacent traffic lanes and Precautionary Area a reduction
in adverse impacts to hard bottom habitats of Cholera Bank and
improved conditions for scenic and visual resources compared to other
action alternatives including the Proposed Action. As the Nation’s
busiest port complex the NY/NJ Harbor is an economic driver for NYS
and the region. Likewise New York’s robust commercial fishing
industry is of economic significance to the State with areas like
Cholera Bank providing prime fishing grounds. Alternative B prioritizes
these important industries while reducing impacts to key coastal
resources.

Between the Draft EIS and Final EIS, Empire and BOEM further
assessed the presence of glauconite soils in the Lease Area and the
potential constraints that glauconite presents for installation of WTG
foundations due to resistance to pile driving. Based on this review,
BOEM has determined that selection of Alternatives B and E would no
longer meet the purpose and need and therefore these alternatives
are not recommended for inclusion in the Preferred Alternative. This
update and clarification has been added to the description of
Alternatives B, E, and F in Final EIS Sections 2.1.3, 2.1.6, and 2.1.7.

Alternative D: The Agencies support Alternative D that proposes to
avoid impacts to the sand borrow area off Long Beach NY. This sand
borrow area is routinely used for beach nourishment projects and is
the largest and closest borrow area to Nassau County’s south shore.
Deeper burial depths to avoid the sand borrow area have been
deemed infeasible by the developer therefore if the export cable
crosses the sand borrow area it is expected to restrict the use of the
borrow area and result in long-term impacts to nearby beaches and
future resilience projects. If the borrow area is unavoidable the
Agencies recommend that BOEM prepare an assessment of the
volume of material that would become inaccessible as a result of the
Proposed Action. Geophysical and geotechnical information collected
to support development of the cable route should be used to delineate
or verify the suitability of impacted sand resources.

Alternative D is incorporated into the Preferred Alternative.

Alternative F: Additional detail should be provided to explain the basis
for the optimized turbine layout identified as Alternative F in the DEIS.
Specific emphasis should be given to the justification for removing

See response to comment BOEM-2022-0053-0118-0007. An
assessment of Empire’s most current base-case layout for the turbine
array was added to Appendix | of the Empire Wind NSRA (COP
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turbine positions; explaining the need for turbine positions in the far
northwest portion of the lease area; describing potential impacts to
habitats in and adjacent to Cholera Bank; and describing potential
impacts to fishing access and navigational safety given the irregular
layout. The EIS should provide a descriptive analysis of this alternative
to clearly explain the potential impacts something which is not
provided for in some impact categories. For example Section 3.13
does not identify the impacts of Alternative F to Finfish Invertebrates
and Essential Fish Habitat relying only on the assessment that “[tlhe
total area of habitat disturbed by or converted to hard-bottom habitat
would not change under Alternatives B E and F compared to the
Proposed Action.”

Appendix DD) and is analyzed in Section 3.16 of the Final EIS. The
impact of retaining WTG positions in the northwestern portion of the
Lease Area on Cholera Bank is analyzed under the impacts of
Alternative A (Proposed Action), as these positions are included in
Empire’s PDE. Impacts of the refined layout for Alternative F on
commercial fishing and finfish are analyzed in Section 3.9 and Section
3.13 of the Final EIS.

Furthermore the Agencies recommend evaluating the technical
feasibility of combining Alternatives B (removing six turbines) and F
(optimized layout). Options to that either combine Alternatives B and F
or refine Alternative F by substituting turbine positions in the northwest
for those further to the southeast where geotechnical conditions are
more promising should be thoroughly explored.

Empire’s optimized layout with consideration of glauconite in the
Lease Area (Alternative F) includes 134 WTG positions that Empire
found to be drivable, 2 WTG positions that are likely drivable with a
reduced margin, and 2 WTG positions that are expected to be drivable
with further engineering optimization for a total of 138 WTGs to be
installed (compared to the Proposed Action of up to 147 WTGS). Given
the reduction in WTG positions found to be drivable, BOEM
determined that removal of 6 drivable WTG positions under Alternative
B in combination with Alternative F would no longer meet the purpose
and need.

Level of Impacts: The Agencies urge BOEM to refine its impact level
definitions system to afford greater weight for impact avoidance. For
example alternatives that allow for sensitive benthic habitat to be
preserved should rank as less impactful than the proposed action that
will negatively impact those habitats.

BOEM does not apply a ranking system to analysis of EIS alternatives.
However, the relative impact of alternatives on each resource is
considered in selection of the Preferred Alternative.

Weather and Natural Events: In Section 2.3 in the third bullet point
(“[s]evere weather and natural events”) the DEIS should clearly
describe the design parameters for the Wind Turbine Generators
(“WTGs”) the weather conditions they have been designed to
withstand the prevalence of such conditions and the likelihood of
failure. As a point of reference a good example of the type of analysis
we are recommending can be found in the DEIS for the Sunrise Wind
Project on page 2-44 of that document. Such an analysis is important
to assessing the impacts of severe weather events on the Proposed
Action.

Additional information regarding the design parameters for the WTGs
has been added to the severe weather and natural events bullet point
in Section 2.3 of the EIS.
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In Section 3.4.5 the Social Cost of Greenhouse Gases (SC-GHG) is
not exclusive to the three gases mentioned but applies to any GHG.
For example the Environmental Protection Agency (EPA) has
published SC values for HFCs that were not initially provided by the
Interagency Working Group (IWG). For other gases such as SF6 an
estimate can be produced using Global Warming Potential (GWP).
Although modeled values are preferred by the IWG the GWP can
provide information on some of the potential damages associated with
radiative forcing. It is preferable to use the GWP as a temporary
measure when needed rather than assume that these gases do not
cause damages or that the cost of these damages is zero.

Social cost of sulfur hexafluoride estimates have been added to the
EIS using the method suggested by the commenter.

The EIS should estimate the SC-SF6 as SF6 equipment will be
installed and is expected to leak continuously during the equipment’s
useful life. As in the case of the CO2 CH4 and N20O damage estimates
provided here the SC-SF6 would be estimated by converting the
annual emission of SF6 to CO2e multiplying that emission by the SC-
CO2 for that year and then summing across all years to calculate Net
Present Value (NPV). We recommend using the GWP values provided
in the Intergovernmental Panel on Climate Change (IPCC) Sixth
Assessment WGL1 report from 2021 rather than the Fourth
Assessment Report from 2007. The older GWPs are used in GHG
accounting because of the national guidelines for emission reporting.
However it would not be appropriate to use the 2007 values when
estimating damages as they do not reflect the best available science
or the substantial growth in GHG concentrations since that time.c. It
would be useful to reference other data tables that contain the
emissions estimate for each gas in each year.

Social cost of sulfur hexafluoride estimates have been added to the
EIS using the method suggested by the commenter.

The EIS has retained the use of Fourth Assessment Report Global
Warming Potential values for consistency with other BOEM analyses.

In DEIS Appendix G Table 3.4-2 add notes clarifying (a) whether the
data are based on Appendix K of the COP and include among other
emissions sources emissions from all vessels travelling between
SBMT and the Offshore Project Area and SBMT and third- party
supply facilities (i.e. offshore wind and Staging); and (b) that these
projections do not include emissions from Berthing Vessels which are
addressed at Section 3.4.5.1 and in SBMT Environmental Assessment
(EA) Appendix P.

The COP includes emissions for all emission sources, including
vessels, within the scope of the Empire Wind Projects; please see
Appendix K of the COP. This not only includes emissions from all
vessels traveling between SBMT and the Offshore Project area, but
also the following:

e Vessels carrying monopile foundations sourced from overseas
and either staged in Canada or brought directly to their offshore
installation locations;

e Vessels traveling from the Port of Albany, on the Hudson River in
upstate New York, which was assumed to be the starting point for
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the transit of the transition pieces for each turbine foundation, as
well as for the wind turbine towers;

e Vessels traveling from a submarine cable factory just north of
Charleston, South Carolina;

e Vessels traveling from a yet-to-be-determined port in the Corpus
Christi, Texas area transporting the OSS topsides for EW 1 and
EW 2, to the installation locations in the Lease Area. These will be
brought directly to their offshore construction locations by a heavy
transport vessel; and

e Vessels traveling from Halifax, Nova Scotia for the transit of scour
protection rock and gravel. Rock and gravel will be brought directly
to the offshore construction locations by a fall pipe vessel.

(b) Emissions from berthing vessels are not found in the COP, but in
Appendix P of the Draft EIS, Environmental Analysis of the South
Brooklyn Marine Terminal Port Infrastructure Improvement Project
(SBMT EA). See Draft EIS Appendix P, SBMT EA Appendix P,
Section 2.2.2.

In DEIS Appendix G Section 3.4.5.1 amend the final two paragraphs
to read: “Emission sources associated with [underline] construction
and operations of [end underline] SBMT would include land-based
non-road equipment and on-road vehicles [underline] vessels
performing dredging HVAC equipment emergency generators [end
underline] and vessels [crossout] accessing [end crossout] [underline]
berthed at [end underline] the site [Footnote 5: SBMT EA Appendix P
(Supplemental Air Analysis) at section 2.2.1 indicates that emissions
from such vessels during transit are separately captured in Appendix K
to the COP. (“The vessels associated with transit for OSW
construction have been accounted for in the Empire Wind Projects’
COP (May 2022) so they are not considered in this analysis.”)]
[underline] for staging and construction of the Empire Projects. These
emissions potentially could increase pollutant concentrations above
the levels that were modeled for SBMT. [end underline] SBMT
performed air quality dispersion modeling to estimate pollutant
concentrations for the highest- emissions periods for SBMT
construction and operation. The results showed that all concentrations
[underline] during each phase [end underline] would be well within the
NAAQS and New York AAQS (NYCEDC 2022 Table 3.20-6);

The EIS text has been revised as requested.
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[underline] DEIS Appendix P SBMT EA Appendix P at pg. 205) [end
underline]. [crossout] Construction and operation of the Proposed
Action at SBMT would include land- based non-road equipment and
on-road vehicles vessels accessing the site and emergency
generators. These emissions potentially could increase pollutant
concentrations above the levels that were modeled for SBMT.[end
crossout] Comparison of the relative emissions for the Projects and
SBMT indicates that the combined concentrations for the Projects and
SBMT would be expected to be within the NAAQS and New York
AAQS for each pollutant for all years of the Projects’ construction and
operation.”

In DEIS Appendix G Section 3.4.5.1 add a final paragraph that
aggregates impacts of the connected action with localized impacts of
the Proposed Action (i.e. allocated to Kings County) for those
pollutants that can have localized impacts on air quality. The analysis
should include emissions from (i) construction of SBMT (NYCEDC
2022 Table 3.20-6) (ii) operations of SBMT during Empire construction
(NYCEDC 2022 Supplemental Air Analysis) and (iii) emissions from
construction of Empire allocated to Kings County (COP Appendix K
Section K-3 Geographic Allocation of Emissions).

Information on combined localized impacts of SBMT and Project
construction has been added to the Final EIS.

In DEIS Appendix G Section 3.4.5.3 amend conclusions regarding the
Connected Action to include conclusions on aggregate localized
impacts (from Section 3.4.5.1 as amended above) counting both local
emissions evaluated as part of the Proposed Action and emissions
evaluated as part of the Connected Action.

A conclusion statement for combined localized impacts of SBMT and
Project construction has been added to the Final EIS.

Section 3.12 has emissions tables for Albany County and Nassau
County but no table for Kings County. There is a general reference to
modeling in the SBMT EA but that data does not include offshore wind
data allocated to Kings County.

A table of emissions for Kings County has been added to Section
3.12.5, as requested.

Pipe stringing activities (Section 3.8): Pipe stringing is expected to be
required for EW2 cable landfall where trenchless technologies will be
utilized. This work and the anticipated staging locations potential
beach access and/or possible temporary restrictions on public access
should be acknowledged and evaluated in the EIS. If it is truly
uncertain then the Agencies recommend identifying this in Section
3.8.4 (variances in impacts).

The details on pipe-stringing staging are not available in the COP.
Furthermore, Empire’s CWA Section 404 permit application states that
Empire is evaluating potential off-site upland staging areas for the pipe
string fabrication. The Section 404 permit application does state that a
pipe-stringing area to fabricate a single conduit of pipe string would be
approximately 20 to 25 feet wide by the length of the pipe string
(approximately 2,460 feet). After fabrication, the pipe or conduit string
would be floated out to the offshore HDD exit point, where it will be
installed by using the drill string to pull it back through the drill hole.
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Although it is likely that the pipe-stringing staging area would be
located in already disturbed areas given the developed nature of the
landing location, BOEM has identified the pipe-stringing activity
staging area as a variance in EIS Section 3.8.4.

Sediment transport analyses in NYS waters (Section 3.8): impact of
exposure from the contaminated sediment plume and exposed
contaminated sediments on aquatic biota should be analyzed in
greater detail and at a finer scale.

Potential impacts from contaminated sediment plumes and exposed
sediments on water quality and aquatic biota are addressed in EIS
Section 3.6, Benthic Resources, Section 3.21, Water Quality, and in
the EFH Assessment. EFH consultation is ongoing, and a completed
EFH assessment can be found at: https://www.boem.gov/renewable-
enerqgy/state-activities/nmfs-efh.

Analyze cumulative effects of water quality and sediment conditions
during and following construction for the Empire and SBMT projects.
The Agencies recommend incorporating the EW1 Article VII sediment
transport analyses into the EIS. [Footnote 6: See items 41 and 43
https://documents.dps.ny.gov/public/MatterManagement/CaseMaster.
aspx?MatterSeq=65825&MNO=21- T-0366]

Discussion of cumulative impacts on water quality and sediment
conditions is included in Section 3.21, Water Quality. Section 3.21.5,
Impacts of the Proposed Action on Water Quality, includes a summary
of analyses from the Empire Wind 1 Sediment Transport Study
(Deltares 2022), which is cited in the EIS.

Geographic analysis area (Section 3.9): The Agencies recommend
that the range of states included in the commercial and for-hire fishing
analysis should be reduced to reflect the states with active commercial
fishing in the project. NYS has routinely commented that the range
used to evaluate the average revenue and landings is too broad to
evaluate a specific fishing area and leads to a diluted assessment of
the overall effect on fisheries and fishing industries that may be
affected by the Project. For comparison BOEM analyzed a well-
defined and appropriate Regional Fisheries Area in the Revolution
Wind DEIS (see Revolution Wind DEIS Figure 3.9- 2). Establishing a
project-specific Regional Fisheries Area should be the standard for all
offshore wind environmental reviews. Fishermen operating off New
York should be afforded a similar detailed analysis as those operating
off Rhode Island and Massachusetts.

The geographic analysis area is defined as the Mid-Atlantic and New
England region, consistent with other COP EISs in this region. The
comparison analysis for the Lease Area needs to be against the
defined geographic analysis area. Accompanying landings and
revenue from the Lease Area were presented to provide context for
the percentages of revenue from the Lease Area.

[The analysis of potential impacts of the Project on fishing industries
should include:] A quantitative analysis of fisheries economic exposure
along the export cable corridors and shoreside industries (e.g.
processors fuel suppliers distributors). The Agencies suggest relying
on the RIDEM 2017 analysis for the export cable corridors in federal
waters. [Footnote 7: See https://dem.ri.gov/sites/g/files/xkgbur861/
files/programs/bnatres/fishwild/pdf/RIDEM_VMS_Report_2017.pdf]
Revolution Wind Vineyard Wind and South Fork Wind included

BOEM has determined that the qualitative analysis provided in Section
3.9.5 under the cable emplacement and maintenance IPF is
appropriate for temporary cable route disturbance. BOEM is proposing
a mitigation measure that would require Empire to conduct an analysis
of impacts on shoreside seafood businesses and to develop a plan to
compensate for losses to shoreside businesses. Please refer to
Appendix H, Table H-1 for this BOEM-proposed measure.
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quantitative exposure analyses of the wind farm area cable corridors
and shoreside industries which set a precedent of analyzing the entire
project area and full scope of potential upstream and downstream
effects. BOEM'’s draft fisheries mitigation guidance articulates the
importance of developing accurate revenue exposure estimates in
order to evaluate the potential for income losses to fishing industries
and demonstrate the need for compensation. [Footnote 8: See Docket
BOEM-2022-0033 and https://www.boem.gov/renewable-energy/
reducing-or-avoiding-impacts-offshore-wind- energy- fisheries#:~:text=
On%20November%2023%2C%202021%2C%20BOEMto%20commer
cial%20and%?20recreational%20fisherie s] Omitting the cable corridors
and shoreside industries from this analysis would undervalue the
revenue exposure estimate and is a departure from BOEM'’s past
ElSs.

[The analysis of potential impacts of the Project on fishing industries
should include:] Careful consideration of methods to adjust for inflation
over time and address regional and fishery-specific variation in
shoreside industries. For example a 2020 report by Murray et al.
[Footnote 9: Murray T.J. 2020. Economic Impacts of Reduced
Uncertainty Associated with Fishery Management Actions with
Summer Flounder Report to the Science Center for Marine Fisheries
June 2020 available at https://scemfis.org/wp-content/uploads/2020/
06/Econ_Flounder_2020.pdf.] provided estimates of value added for
summer flounder that suggest a multiplier of 12X and a 2020 study
from Scheld [Footnote 10: Scheld A. M. 2020. Economic Impacts
Associated with the Commercial Fishery for Longfin Squid (Doryteuthis
pealeii) in the Northeast U.S. Virginia Institute of Marine Sciences
2020 available at https://scemfis.org/wp- content/uploads/2020/
03/LFS_EI_Report.pdf] reported a multiplier for longfin squid of 7.64X.

Revenue exposure for the Proposed Action was evaluated based on
NMFS guidelines for evaluating socioeconomic impacts of offshore
wind projects, which require a summary of ex-vessel revenue in the
project area that has been adjusted for inflation to the most recent
year. BOEM is proposing a mitigation measure that would require
Empire to compensate for losses to shoreside businesses. Please
refer to Appendix H, Table H-1 for this BOEM-proposed measure.

[The analysis of potential impacts of the Project on fishing industries
should include:] Compensation for gear loss and damage that extends
through operations and beyond if Project infrastructure is not fully
removed.

Empire would implement a gear loss and damage compensation
program that would extend through Project operations. Empire would
be required to remove or decommission all Project infrastructure and
clear the seabed of all obstructions when these facilities reach the end
of their 35-year designed service life.

[The analysis of potential impacts of the Project on fishing industries
should include:] A compensation value that is inclusive fair and
equitable so that demonstrated impacts can be offset regardless of

Levels of funding to be set aside for fisheries compensation will be
based on average annual revenue exposure within the Lease Area
over the past 14 years, adjusted for inflation. The revenue exposure
levels are estimated from ex-vessel revenues that reflect the price at
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where fishermen land their catch or where shoreside businesses are
located.

which fishermen have sold their catch during this time period. BOEM
generally expects that actual lost income is a portion of the total
revenue exposure.

[The analysis of potential impacts of the Project on fishing industries
should include:] A Record of Decision that emphasizes the need for a
compensatory mitigation claims process that is transparent data-driven
and uncoupled from states’ Coastal Zone Management Act (CZMA)
reviews and in so doing provides compensation for demonstrated
impacts to communities and businesses in a fair and equitable
manner.

BOEM recommends lessees establish a neutral third party to
administer mitigation funds, process claims, and handle appeals or
adjustments. The lessee or the neutral third party should honor verified
claims from eligible entities. BOEM’s suggested model is based on
individual claims and directs funds to affected businesses. This
mechanism ensures that claims are commensurate with the impacts
on the claimant rather than pooled into a more general fund that may
benefit the fishing industry more broadly.

Cable emplacement (Section 3.9): The analysis of impacts to
commercial and for-hire fishing industries should be updated to reflect
that significant displacement from construction noise and traffic will
occur. As explained in BOEM'’s Fisheries Mitigation Guidance projects
should assume 100% displacement during construction activities.
Moreover cable emplacement activities will be longer than a few
"hours" as currently characterized in the EIS especially in the Harbor
approaches and NYS waters. The assessment should account for the
pre-installation activities that will require pre-sweeping pre-jetting sand
wave leveling and other site preparation weeks prior to cable
installation. For example EW1 pre-installation activities as well as
cable burial depth requirements of at least 15ft deep in certain
locations necessitate specialized installation tools complex anchoring
and spudding techniques and longer installation timeframes all of
which have the potential to displace fishing activity along the export
cable route on the order of months (not hours or weeks). The analysis
of cable emplacement activities should more specifically address the
unique circumstances and specialized installation techniques.

BOEM assumes that 100% displacement will occur within the Lease
Area during construction. Rolling 500-meter construction zones would
be used to minimize displacement along the submarine export cable
corridor.

Text describing pre-sweeping and pre-trenching activities has been
added to Section 3.9.5 under cable emplacement and maintenance.
Text has been added to note that target burial depth would be 15 feet
in federally maintained navigation features, which would require
specialized tools and longer installation times. The duration of impacts
has been revised to “hours to days depending on the installation
activity” to account for activities that require more time.

Sand borrow area (Section 3.14): The EIS should be updated to
acknowledge the potential for longer-term impacts to beach and
resilience projects from installing the EW2 export cable as part of the
Proposed Action (vs. Alternative D) and subsequently restricting the
use of the large sand borrow area off Long Beach NY. See also Item
1.c above.

An evaluation of the differences in impacts on sand borrow areas
between the Proposed Action and Alternative D due to the change in
the EW 2 export cable placement, is included in the Final EIS under
Section 3.17.7.

The Agencies recommend updating the EIS to acknowledge that
Alternatives B and F would more closely align with the two (2) nautical
mile Traffic Separation Scheme setback distances specified in the

As noted in Section 3.16.6, Alternatives B and F would remove some
WTGs (up to six) from the edges of the turbine array layout. Each
alternative would still allow for installation of up to 147 WTGs as
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U.S. Coast Guard Marine Planning Guidelines and therefore have
long-term risk reduction. [Footnote 11: USCG. 2019. Guidance on the
Coast Guard’s Roles and Responsibilities for Offshore Renewable
Energy Installations (OREI). NVIC 01-19. Available at:
https://www.dco.uscg.mil/Portals/9/DCO%20Documents/5p/5ps/NVIC/
2019/NVIC%2001-19-COMDTPUB- P16700-4-dtd-01-Aug-2019-
Signed.pdf?ver=2019-08-08-160540-483]

defined in Empire’s PDE with the remaining and majority of the
planned exterior wind turbine positions (along the northern and
southern edges of the array) at a minimum 1-nm setback from the
TSS. The WTG positions removed from the northwestern end of EW 1
for either Alternative B or F would decrease impacts on large (deep-
draft) commercial vessel powered or drift allision risks (particularly for
vessels traveling within the Hudson Canyon to Ambrose TSS lane) not
because of a reduction in setback overall but because of the omission
of the WTGs altogether. BOEM considered the navigation safe
distance recommendations published in the USCG Marine Planning
Guidelines (Enclosure 3 of NVIC 01-19) in conjunction with other
mitigations of relevance in the Proposed Action such as a straight-
edged alignment with the TSS lanes and suitable lighting and marking
in consultation with USCG for risk reduction to navigation safety. No
updates to the EIS were made in response to this comment.

The Agencies recommend that clarifying edits be made to the DEIS
wherever vessel numbers are quantified to make clear whether such
references include the nature of such vessels (i.e. construction or
support) and whether they will be making trips to and from ports such
as SBMT.

Port utilization for the Proposed Action is discussed in Section 3.16.5
(Impacts of the Proposed Action on Navigation and Vessel Traffic).
Between 18 and 36 vessels could be operating simultaneously in the
geographic analysis area at any given time during peak construction
periods for the Proposed Action. These vessels would either be
involved in construction activities or supporting construction activities
as described in Table 3.4-1 of Volume 1 of the COP. Project vessel
traffic numbers for construction activities are shown in Table 3.16-4 of
the EIS. Vessels would transport components from the Port of New
York and New Jersey to the Wind Farm Development Area. In some
cases, WTG and cable components may be shipped from outside of
the New York Bight area (from Texas and South Carolina) directly to
the Wind Farm Development Area. SBMT is under consideration for
the staffed O&M facility from which O&M-related crew transport would
be accomplished. See discussion of the connected action in Section
3.16.5.1. No updates to the EIS were made in response to this
comment.

The EIS should assess the feasibility of including mitigation measures
to preserve public access to the beach throughout construction and
minimize cable emplacement activities during the peak recreation
season from Memorial Day through Labor Day which is of particular
importance for the EW2 cable landfall. The EIS acknowledges that

Cable emplacement activities are not expected to significantly affect
the onshore area. Onshore business would remain open during the
entire construction period and the proposed cable landfall activities’
impacts on beach access would be limited. Although some facilities or
parking spaces within the public roadway adjoining the beach may be
temporarily restricted during cable installation to ensure public safety,
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impacts on recreation and tourism would be greater if construction
were to occur during this season.

other nearby public access points for the beach would remain open for
the duration of construction and for the operating life of the cable. The
horizontal directional drills at the cable landfall would be entirely
beneath the surface of the beach, and thus would have no impact on
the public’s ability to use the beach for recreational purposes.

It is not clear how the potential for water quality exceedances of
contaminants was assessed. This should be clearly defined and
described in the EIS. It should be noted that the "Sediment Transport
Analysis" report (COP Appendix J) modeling was completed using
non-site-specific data. Additionally Section 3.21-1 Description of the
Affected Environment for Water Quality should mention the potential
for increases in contaminant concentrations (not just total suspended
solids and turbidity) in ambient waters from sediment disturbing
activities.

See response to comment BOEM-2022-0053-0118-0033 regarding
assessment of water quality exceedances.

The Sediment Transport Analysis (COP Appendix J) is sufficient to
provide a reasonable assessment of sediment plumes that could result
from construction of the Projects. Information specific to the immediate
Project location is not always available and these modeling efforts may
use available information from nearby locations in developing the
analysis. BOEM notes that the model approach and results provide a
conservative estimate of the maximum potential suspended sediment
transport and deposition impacts. Therefore, the model establishes an
envelope of potential maximum impact with the actual impacts likely to
be less than the impacts disclosed.

Draft EIS Section 3.21.1, Description of the Affected Environment for
Water Quality, describes the existing water quality conditions in the
Project area. General discussions of contaminants are discussed
under the “Other” part of the section. Disturbance of contaminated
sediments for the Projects are described in Section 3.21.5, Impacts of
the Proposed Action on Water Quality, under the cable emplacement
and maintenance IPF.

The Connected Action will disturb and expose high Class B and Class
C contaminated sediments. [Footnote 12: NYSDEC. 2004. Technical &
Operational Guidance Series (TOGS) 5.1.9: In-Water and Riparian
Management of Sediment and Dredged Material. Division of Water
Bureau of Water Assessment and Management. Available at:
https://www.dec.ny.gov/docs/water_pdf/togs519.pdf] The Agencies
recommend further consultation with U.S. Army Corps of Engineers
and NYSDEC on anticipated minimization and mitigation measures.

BOEM will coordinate with USACE and NYSDEC as cooperating
agencies for the EIS. NYCEDC will also coordinate with USACE and
NYSDEC directly on anticipated impacts and mitigation for the
connected action through the USACE permitting process for in-water
work.

Attachment H-2: The Agencies recommend coordinating with state
and federal resource agencies to develop a new mitigation measure
that requires avoidance of Unexploded Ordnance (UXO) detonation
and where demonstrated to be necessary for the Project to seasonally
restrict detonation to minimize protected marine species impacts. The

Empire conducted a UXO risk assessment and determined that the
risk level for UXO is relatively low for most installation activities in the
Lease Area. Risk level for UXO is medium along a portion of the EW 1
export cable route. Empire continues to evaluate the potential for UXO
presence in the immediate Project area. It is anticipated that portions
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applicant should consult with state and federal agencies regarding
seasonal restriction windows if detonation is necessary.

of the export cable route(s) would be surveyed and potentially cleared
for UXO. Avoidance is the preferred approach for any identified UXO.
When avoidance is not possible, UXO may be relocated to a safe
location out of the work area using a lift and shift technique. Empire
has not proposed UXO detonation in the COP.

Attachment H-3 Bird and Bat Monitoring Framework: The Framework
currently proposes to initiate monitoring after EW2 is completed
despite the phased construction schedule (turbine installation for EW1
is expected to begin in 2025-2026 while turbine installation for EW2 is
expected to begin 2026-2027). The Agencies suggest considering the
feasibility of initiating the Bird and Bat Monitoring Framework after
EWL1 is operational to allow the possibility of adaptive management by
collecting important data from the beginning of Project operations and
continuing after the Project is fully operational.

Over the past couple of years, the agencies have been working with
the developer and BOEM on the framework. The rationale for initiating
monitoring after EW 2 was to avoid confounding monitoring results
with ongoing construction of EW 2. BOEM welcomes further
discussion on the framework and subsequent plan with the developer
and agencies.

Because the Agencies will rely upon the EIS for compliance with
SEQRA adherence to the SEQRA EIS requirements is needed.
SEQRA requires that EISs for electric generating facilities assess
consistency with the most recent state energy plan. See 6 NYCRR
617.9(b)(5)(e). On April 8 2020 the New York State Energy Planning
Board adopted amendments to the 2015 New York State Energy Plan
to incorporate the CLCPA commitments. CLCPA commits the State to
eliminating 100% of the electricity sector’s greenhouse gas emissions
by 2040 the most aggressive clean energy requirement in the nation.
To support this effort CLCPA increased the State’s interim renewable
electricity commitments from 50% to 70% by 2030 to be achieved in
part by the development of 9 gigawatts of offshore wind energy
generating capacity by 2035. The DEIS should make clear that the
Proposed Action advances the commitments of CLCPA and
consequently the State Energy Plan. Accordingly DEIS Page 1-4
paragraph 4 should be modified as follows: “The Projects would
contribute to New York’s goal of 9 gigawatts (GW) of offshore wind
energy generation by 2035 as outlined in the New York State Climate
Leadership and Community Project Act and likewise advance the
goals of the 2015 New York State Energy Plan as amended on April 8
2020.”

Revised as requested.

The New York State Agencies are New York State Department of Environmental Conservation, New York State Department of State, New York State Energy
Research and Development Authority, and New York State Office of Parks, Recreation and Historic Preservation.
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New York State Department of Environmental Conservation (BOEM-2022-0053-0120)

Responses to Comments from New York State Department of Environmental Conservation (BOEM-2022-0053-0120)
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This letter focuses on comments associated with the SBMT facility
connected action and the associated State Environmental Quality
Review Act (SEQR) documents in DEIS Appendix P. Appendix P —
Environmental Analysis of the South Brooklyn Marine Terminal Port
Infrastructure Improvement Project General 1. SEQR regulations
[Footnote 2: 6 NYCRR 617.9(b)(5)(iii))(d)] require that an
Environmental Impact Statement (EIS) address “any growth-inducing
aspects of the proposed action.” Growth-inducing aspects should be
discussed anywhere there is discussion of indirect impacts.

Discussions of growth-inducing effects have been added to Sections
3.1, Introduction, 3.2, Land Use, Zoning and Public Policy, 3.3,
Socioeconomics, and 3.4, Community Facilities and Services, and any
other sections where appropriate in the Final Environmental
Assessment.

Section 2.1 Reasonable Alternatives to the Proposed Project 2. SEQR
regulations [Footnote 3: 6 NYCRR 617.9(b)(5)(v)] require that an EIS
include “a description and evaluation of the range of reasonable
alternatives to the action that are feasible considering the objectives
and capabilities of the project sponsor. The description and evaluation
of each alternative should be at a level of detail sufficient to permit a
comparative assessment of the alternatives discussed. The range of
alternatives must include the no action alternative. The no action
alternative discussion should evaluate the adverse or beneficial site
changes that are likely to occur in the reasonably foreseeable future in
the absence of the proposed action. The range of alternatives may
also include as appropriate alternative: (a) sites; (b) technology; (c)
scale or magnitude; (d) design; (e) timing; (f) use; and (g) types of
action.” The Environmental Assessment (EA) does not provide a
sufficient detailed alternative site analysis for sites considered by
Equinor for staging and the Operations and Maintenance (O&M)
facility beyond SBMT. The EA should include an alternative site
analysis "at a level of detail sufficient to permit a comparative
assessment of the alternatives discussed."

Section 2.1.2.1 of the EA discusses the site alternatives that were
evaluated. The site alternatives evaluated in addition to SBMT
included Howland Hook, Port Ivory (Parcel C), and Red Hook
Container Terminal. As described in Section 2.1.2.1 of the
Environmental Assessment, none of these site alternatives would
meet the project’s purpose and need, so they are not practicable. As a
result, a further detailed evaluation of these alternatives was not
undertaken. Moreover, two of the three site alternatives would cause
greater environmental impacts. In addition, the Environmental
Assessment will reference and consider the information contained in
NYSERDA's Ports Cumulative Impact Study.

Section 3.3 Socioeconomic Conditions 3. Section 7(3) of the Climate
Leadership and Community Protection Act (Climate Act) provides that
all New York State agencies shall ensure that their decisions “not
disproportionately burden disadvantaged communities” and
affirmatively “prioritize reductions of greenhouse gas emissions and
co-pollutants.” The New York State Climate Justice Working Group

Environmental Assessment Section 3.3.5, Environmental Justice, has
been revised to reflect the SBMT project’s location in a disadvantaged
community. As established in Section 3.3.5.5, the SBMT project would
not result in any significant adverse impacts, and therefore would not
result in any disproportionately high and adverse effects on
environmental justice or disadvantaged communities. The further
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identified Disadvantaged Communities as required by the Climate Act.
Please see https://gisservices.dec.ny.gov/gis/dil/ for an interactive map
of communities that meet the Disadvantaged Communities criteria. A
review of the referenced interactive map by NYSDEC staff determined
that the SBMT facility has the potential to impact a Disadvantaged
Community. As such additional information pursuant to Climate Act
Section 7(3) should be included in Section 3.3.5 Environmental Justice
including the calculation of the co-pollutant emissions from each GHG
source at the facility and the discussion of any alternatives or
mitigation measures that will be used to reduce the impact of those
emissions on the facility’s neighbors.

reduction of GHG emissions including the co-pollutant emissions from
each GHG source via alternatives or mitigation measures will be
discussed and quantified if it can be reasonably estimated (e.g., the
leakage of hydrofluorocarbons from the heating, ventilation, and air
conditioning system cannot be reasonably estimated) with a summary
to be included in Section 3.3.5. These alternatives and mitigation
measures during construction and operation would include (1)
potential use of electric cranes during permanent operations, (2) no
use of natural gas service for heating and other uses, (3) incorporation
of solar panels, (4) use of hybrid service operations vessels in lieu of
fossil fuel vessels, (5) potential provision of electrical works to support
vessel hoteling while at berth in lieu of running vessel diesel engines,
and (6) use of shore power for construction (instead of diesel
generators) and other BMPs will be implemented. In addition, the
primary crew transfer vessels that will be needed during both
construction and O&M will use the engine models per the highest
USEPA Tier marine engine standards in 40 CFR 1042 (which is Tier 4
for engines rated at 600 kilowatts or greater, and Tier 3 for engines
rated at less than 600 kilowatts Section 3.3 will also be updated to
reflect the final disadvantaged communities map.

4. As the DEIS acknowledges minority and low-income populations
meeting New York State’s definition of environmental justice
populations are present in the vicinity of SBMT and the onshore
substation for Empire Wind 1. [Footnote 4: See DEIS at 3.12.1.1] This
community has historically endured exposure to adverse air quality
and related health impacts in part due to exposure to emissions from
fossil fuel based peak power plants and other sources of pollution like
the Brooklyn Queens Expressway. [Footnote 5: See DEIS at 3.12.3.1
p. 3.12-13] The Empire Wind Project is expected to have long term
beneficial impacts on air quality throughout the New York City region
due to anticipated retirement of fossil fuel powered generation
facilities. [Footnote 6: See DEIS at 3.12-21] However as the DEIS
acknowledges environmental justice communities near onshore
construction and ports “could experience adverse impacts from air
emissions.” [Footnote 7: See DEIS at p 3.12-19] While the DEIS
further states that it expects these impacts to be “minor temporary and
variable” an aggregate assessment of these localized impacts for the

The air quality impact analysis was conducted for SBMT upgrade-
related construction activities during which the most intensive air
emissions from all sources would occur on site. The analysis,
conducted via dispersion modeling, not only estimates the
contributions of the project to ambient pollutant concentrations in the
neighborhood but also includes the monitored ambient concentrations
recorded at the closest monitoring station; these monitored ambient
conditions reflect background stationary and mobile sources such as
off-site traffic along local roadways and highways. Therefore, the
contributions from off-site sources were accounted for in the modeling
in an aggregated way. The results from the analysis of the most
intensive use of emission sources during the SBMT project
construction plus the ambient monitoring results from other sources
show no violation of the NAAQS. It can be anticipated that during
other SBMT operational periods when emissions are lower, there
would be fewer impacts as compared to the phases modeled (which
showed no violation of the NAAQS). Therefore, potential air quality
impacts during the SBMT project’s construction and operational
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SBMT community should be prepared and included in the EA to
reconfirm that impacts will be minor.

conditions would be minor. No further aggregated analysis is
warranted. Please also see the response to comment 9.

The worst-case condition during construction phases with the most
equipment and shortest distance between the source and receptors
was described in Chapter 20. The modeling results are summarized in
Table 3.20-6. These results will be cross-referenced.

The total concentrations summarized in Table 3.20-6 consist of (1) the
worst-case neighborhood levels that would occur from project
construction activities and (2) the levels collected from the closest
monitoring stations to reflect the ambient background concentration
levels contributed from the existing sources around the closest
stations. These monitoring stations with continuous monitoring results
were selected by USEPA/NYSDEC to establish city-wide
representative ambient air quality conditions with contributions from all
existing sources. By combining both elements, the predicted total
concentrations within the neighborhood would consist of both project-
induced and existing source contributions. As shown in Table 3.20-6,
these combined contributions would not cause an exceedance of the
NAAQS or City de minimis thresholds.

USEPA research indicates that pollutant concentrations from ground-
level mobile sources such as those considered in this modeling (e.qg.,
trucks, equipment) generally decrease to background levels within
500-600 feet. https://www.epa.gov/sites/default/files/2015-
11/documents/420f14044 0.pdf. Therefore, for receptors beyond a
certain distance from these sources, the potential air quality impacts
would be negligible. This research is consistent with the screening
distances established in the CEQR Technical Manual and used in the
analysis.

Section 3.11 Water and Sewer 5. The following general comments
apply to Section 3.1.1:a. A water quality monitoring plan should be
implemented during dredging and in- water construction b. Turbidity
curtains should be installed used and maintained. c. Where
contamination of aquatic sediments are summarized sediment
contamination should be provided in the context of NYSDEC’s Division
of Water Technical & Operational Guidance Series 5.1.9 (TOGS 5.1.9)
(e.g. individual contaminants present and classification based on
TOGS 5.1.9 criteria).d. Where there is discussion of the removal of
existing cofferdams more information should be provided including: the

5a - A water quality monitoring plan will be implemented, following
permit requirements, and developed in coordination with NYSDEC.

5b - Turbidity curtains will be used to the extent possible during in-
water work, and as reflected in permit requirements.

5¢ - Environmental Assessment Sections 1.2, 1.3.2.2, 3.10.3.1, and
3.20.2.1.4 discuss sediment contamination in the context of Technical
& Operational Guidance Series 5.1.9. In addition, a copy of the Data
Usability Summary Report was submitted as Appendix H to the Permit
Information Packet submitted with the Joint Permit Application.
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area and volume of material to be removed; type of habitat that will be
created and whether this habitat will be shaded by the proposed
platform; what type of sediments are in the cofferdam; if there are any
contaminants that would be exposed to the waterway; and what BMPs
will be used during the removal to protect the surrounding waters.

5d — Initial information regarding the 35W cofferdam removal is given
in Joint Permit Application Section 2.1.3.5. A revised summary of in-
water work table is attached; this table more accurately reflects the
following information: Removal of the cofferdam will remove a total of
16,259 cubic yards of fill and structure over an area of 0.4581 acre
(19,953 square feet). The area will receive 4,101 cubic yards of stone
fill, for a net removal of 12,158 cubic yards of fill. The exposed new
habitat will extend from the existing “pier” surface to the mudline.

The newly created habitat will be of four types: upland slope, covered
with layers of bedding and riprap stone (identical to adjacent riprap
slopes) (0.0645 acre, 0.0475 acre of which will be shaded); tidal
wetland slopes covered with stone (0.2082 acre, 0.1534 acre of which
will be shaded); marine habitats covered with stone (0.0416 acre,
0.0307 acre of which will be shaded); and marine habitats of open fill
exposed through removal of the cofferdam (0.1437 acre, 0.1058 acre
of which will be shaded).

6. 3.11.3.2 Future with Project — please address the following
comments on this section: a. This section does not specify the
discharge point for Drainage Area B. This should be described in more
detail. b. Drainage Area D is described as both a direct discharge and
reusing an existing connection to city sewer. This requires clarification.
c. Drainage Areas D and H are proposed to reuse existing city sewer
connections. Please mark out proposed connection location to existing
sewer on Figure 3.11-2 (if different from the mark out for Drainage
Area E) and revise the narrative as necessary.

6a -Upon New York Department of Environmental Protection review
and approval, Drainage Area B will be connected via the existing 18-
inch-diameter stormwater sewer to the existing New York Department
of Environmental Protection 48-inch stormwater sewer in 39th Street.
6b- Upon developing the design, it has been determined that Drainage
Area D will not be connected to city sewer; it will only discharge
directly to the bay. All proposed discharges to the bay will have new
hydraulic separators installed and will be approved by the New York
Department of Environmental Protection. 6¢ - As mentioned above,
Drainage Area D will not be connected to city sewer. Drainage Area H
will connect to an existing 24-inch storm sewer in 29th Street. As
noted, all proposed discharges to the bay will have new hydraulic
separators installed and will be approved by the New York Department
of Environmental Protection. The narrative will be updated accordingly
in the Final Environmental Assessment.

The majority of the outfalls were deemed inadequate structurally or did
not have the hydraulic capacity to meet design and regulatory
requirements. All but one existing outfall will be upgraded, which will
involve upgrading the pipe and structure at existing outfall locations.
No expected excavation or fill within navigable waters is expected. No
new outfalls are proposed.
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7. Figure 3.11-2 does not include the 35th street "pier” in a drainage
area but pavement removal is planned for this section.

The final pavement and grading of 35th Street is currently being
designed; that design will determine the appropriate drainage area. All
drainage will pass through a new hydraulic separator before discharge
to the bay. Please see response to BOEM-2022-0053-0120-0006.

Section 3.13 Energy 8. In accordance with 6 NYCRR 617.9(b)(5)(iii)(e)
this section should include the following narrative: “impacts of the
proposed action on the use and conservation of energy (for an electric
generating facility the statement must include a demonstration that the
facility will satisfy electric generating capacity needs or other electric
systems needs in a manner reasonably consistent with the most
recent state energy plan).”

SBMT is not an electric generating facility and this requirement does
not apply. The relevant impacts on use and conservation of energy are
minimal because the current design of the O&M building includes
Leadership in Energy and Environmental Design certification. In
addition, the building will be fully electric with high-efficiency heating,
ventilation, and air conditioning equipment meeting or exceeding
requirements. A discussion on the use and conservation of energy will
be added to the Environmental Assessment.

Section 3.15 Air Quality 9. Amendments to the SBMT EA are
recommended. Specifically the discussion in Section 3.15 focuses
solely on regional level impacts and compliance with National Ambient
Air Quality Standards (NAAQS) without discussion of potential local
impacts even though data on the latter is available. The EA also
screens out specific impact components individually without
considering whether more detailed analysis would or would not be
warranted if considered in aggregate (e.g. combined emissions from
off-site on-road vehicle trips and HVAC emissions).

Pursuant to the City Environmental Quality Review Technical Manual,
a detailed analysis is not warranted for the localized impacts
anticipated during the SBMT operational phase.

It should be noted that a detailed localized analysis was conducted for
the SBMT construction period solely per the city-specific guidance; it is
not required under the federal guidance for either the 2-year (2024
and 2025) SBMT site upgrade or the 2-year SBMT staging phase (EW
1 and EW 2 construction phases, 2026 and 2027), or for both periods,
if conservatively considered as a 4-year period of construction.
According to 40 CFR 93.123(c)(5), “CO, PM10, and PM2.5 hot spot
analyses are not required to consider construction-related activities
which cause temporary increases in emissions. Each site which is
affected by construction-related activities shall be considered
separately, using established ‘Guideline’ methods. Temporary
increases are defined as those which occur only during the
construction phase and last five years or less at any individual site.”
Therefore, any aggregated assessment via dispersion modeling with
comparisons of NAAQS (i.e., hot spot analysis) is not warranted under
NEPA. The operational condition from 2028 and beyond (after EW 1
and EW 2 become operational) is purely speculative and cannot be
reasonably defined at this time. The estimate of potential annual
emissions during SBMT operations beyond 2028 conservatively
assumed that activities would be comparable to the SBMT staging
phase (EW 1 and EW 2 construction phases) for a disclosure purpose
and making a comparison primarily as part of general conformity rule
applicability analysis. Off-site vehicle trips during operation are
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negligible since vehicle trips do not even exceed the traffic screening
threshold per City Environmental Quality Review. In addition, heating,
ventilation, and air conditioning will be powered by the grid, resulting in
no criteria pollutant emissions. Therefore, a detailed aggregated
analysis is not warranted.

Although this comment references operational impacts, given the
greater amount of equipment and closer distances to sensitive
receptors during the construction phase as compared to the
operational phase, the cross-reference to Table 3.20-6 showing
construction-related impacts will be made.

Traffic screening is relevant to specific intersections where pedestrians
(receptors) are immediately adjacent to the sources and have the
potential to be affected by traffic congestion. The same adjacency
does not exist for vessels, which are typically far from the sensitive
receptors; therefore, no similar screening procedures/thresholds have
been established in the City Environmental Quality Review Technical
Manual, nor is it necessary to consider these sources for the SBMT
project (also see explanation provided in response to comment #4). In
this case, the vessel traffic would occur 1,000 feet or more from the
closest sensitive receptors. As a result, a localized impact analysis is
not warranted per the City Environmental Quality Review Technical
Manual distance screening threshold.

10. 3.15.1 Affected Environment — In the first paragraph and Table
3.15.2 consider that while the closest monitoring stations show just
under the NAAQS New York State shares a nonattainment area with
Connecticut and those monitors show design values above the
NAAQS.

The document will add a brief discussion of nonattainment status of
the region within which Kings County is located. Table 3.15-2 reflects
the air quality conditions at a local level where the project is located.

11. Section 3.15.2.2 Future with Project — A new subsection should be
added to report on the results of the supplemental analysis provided in
the Supplemental Air Quality and Climate Change Analysis. This new
subsection should make it clear that the analysis considered
guantitative emissions from all land-based sources including the
emissions from off-site on-road vehicles discussed in Section
3.15.2.2.1; from on-site emissions discussed in Section 3.15.2.2.2
including HVAC equipment cranes and other on-site vehicles and
equipment; and from Berthed Vessels. This new subsection should
address not only regional level NAAQS screening criteria but localized

This section was prepared by following the City Environmental Quality
Review analysis guidance (2021 City Environmental Quality Review
Technical Manual) as the quantification of these operational emissions
is not warranted. However, the direct and indirect emissions presented
in the Supplemental Air Quality and Climate Change Analysis,
included as Environmental Assessment Appendix P, will be
incorporated into this section in the Final Environmental Assessment.
The City Environmental Quality Review Technical Manual establishes
various source- (stationary or mobile source) specific screening
thresholds in terms of source-receptor distances within which an
impact analysis via a quantitative analysis is warranted. Because the
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screening criteria consistent with City Environmental Quality Review
(CEQR) microscale analysis.

proposed on-site operation of these sources such as cranes, vessels,
trucks, etc. would not operate within the applicable distance between
the stationary/mobile sources and sensitive receptors, “quantification
of these operational emissions is not warranted.” Even though Section
3.20 pertains to construction activities, we will add a statement cross-
referencing Table 3.20-6. Also see response to BOEM-2022-0053-
0120-0009.

12. 3.15.2.2.2 On-site Sources — in the third paragraph the statement
that mobile equipment operation would not result in “significant
adverse air quality impacts” because they will operate 600 feet away
does not address the NAAQS requirements.

The 2021 City Environmental Quality Review Technical Manual
establishes a screening radius of 400 feet beyond which non-major
stationary sources are unlikely to result in significant air quality
impacts in terms of NAAQS. The sentence will be revised to reflect the
400-foot screening criterion and its connection to the NAAQS
requirements.

13. Section 3.15.2.3 Indirect Effects and Cumulative Impacts - Expand
or supplement the cumulative impacts discussion to account for
cumulative emissions of the SBMT Project with Empire Wind Project
emissions allocated to Kings County in the COP Appendix K viewing
on both a regional and local level.

Both operational and construction emissions for the SBMT project will
be combined with the emissions presented in the COP for other
projects within Kings County to provide cumulative emissions on a
regional level in the Final Environmental Assessment.

14. 3.20.4.2.2.4 Fugitive Dust - Clarify if the statement “measures
would be implemented as practicable to reduce pollutant emissions in
accordance with applicable regulation” means that there will be
compliance with regulations or if there are any planned efforts to go
above and beyond.

The statement means that the project will comply with regulations,
which are designed to minimize potential emissions.

15. 3.20.4.2.2.5 Analysis Periods — The first sentence states “[t]he
resulting emission factors were used....” Explain what the emission
factors resulted from. If it's from a MOVES run please explain
methodology. Alternatively if it is referring to Table 3.20.4.2.3 a
reference to that table should be included in the text.

The methodology will be explained and further information provided.
The phrase “resulting emission factors” refers to the emissions factors
described in the preceding two sections: the engine emission factors
estimated from MOVES and the fugitive dust emissions from AP-42.
These emission factors from equipment engines were then used in
association with other factors, such as engine operating hours, size,
and load factors, to calculate short- and long-term emission rates as
depicted in the profile figures (Figures 3.20-3 through 3.20-5) for
further dispersion modeling.

16. Figure 3.20.6 NOx Annual Emission Rate Profile: Consider
highlighting that this is less than the conformity de minimis threshold.

Change has been made.

17. 3.20.4.2.2.8 Impact Determination — In the third paragraph it states
that because the proposed construction duration is less than 3 years
the NAAQS with a 3-year average do not apply. It should be noted that

Potential impacts from temporary construction activities are not treated
in the same way as continuing operational activities for which the
NAAQS were established. Those NAAQS that require 3 years of data
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the length of a project does not change its impact on the NAAQS. This
comment also applies to Table 3.20-5.

to determine compliance do not apply to temporary activities of shorter
duration. Per New Source Review Workshop Manual
(https://www.epa.gov/sites/default/files/2015-07/documents/
1990wman.pdf), USEPA “allows for the exclusion of temporary
emissions (e.g., emissions occurring during the construction phase of
a project) when establishing the impact area and conducting the
subsequent air quality analysis.” Therefore, such temporary/shorter-
duration emissions do not require air quality analysis, which is relevant
to the comparison with the NAAQS.

This section addresses potential on-site localized emissions impacts
on the neighborhood in terms of concentration levels for localized
pollutants with respect to NAAQS. The General Conformity Rule
covers both direct and indirect off-site emissions that can be
reasonably estimated including those regional pollutants such as NOx
or VOCs that are not addressed in this section. Therefore, there is a
separate section (3.20.4.2.4) that addresses meeting the General
Conformity Rule requirement for all relevant pollutants (see Table
3.20-7).

As previously explained, the NAAQS comparison analysis for short-
term construction activities is not warranted per common impact
modeling practice. Moreover, the General Conformity Rule states “CO,
PM10, and PM2.5 hot spot analyses are not required to consider
construction-related activities which cause temporary increases in
emissions. Each site which is affected by construction-related activities
shall be considered separately, using established ‘Guideline’ methods.
Temporary increases are defined as those which occur only during the
construction phase and last five years or less at any individual site” (40
CFR 93.123(c)(5)).

Therefore, the analysis performed and discussed in Section 3.20 is not
required under NEPA or the State Environmental Quality Review Act.
However, given more stringent requirements established in the City
Environmental Quality Review Technical Manual, this analysis
including demonstrating compliance with City de minimis thresholds
was conducted.

18. Table 3.20.7 General Conformity Annual Emissions (in tons) - The
NOx number for dredging does not appear to be accurate and is
important for this determination. It appears that a column adjustment
may be needed.

The printout error of NOx in the table has been corrected.
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Appendix P Supplemental Air Quality and Climate Change

Analysis General 19. Regarding SF6 this GHG is specifically
mentioned in Section 3 of the Supplemental Air and Climate Change
Analysis (the “Supplemental Analysis”) but is not mentioned in Section
4 of the Supplemental Analysis. In a few places in Sections 3.15 and
3.16 of the EA this sentence is added “[t]herefore air quality conditions
within the Study Area as compared to the existing baseline condition
would be impacted by the operation of an emergency generator at the
onshore substation and from GHG emission leakages of sulfur
hexafluoride from gas-insulated switchgear installed at the onshore
substation.” While it is likely that the overall CO2e emission reductions
that could be achieved through this Project that is not sufficient
justification to ignore these emissions in Section 4 of the Supplemental
Analysis entirely and to introduce new SF6 equipment if alternatives
are available. The CLCPA Draft Scoping Plan discusses why New
York State needs to phaseout SF6 equipment (Strategy E7 page 167).
This Project should seek to avoid the SF6 emissions noted in Sections
3.15 and 3.16 of the EA. Section 4 of the Supplemental Analysis
should describe these emissions; include why SF6 emissions are a
particular environmental concern (e.g. the Draft Scoping Plan
discusses their high GWP and atmospheric lifetime of >3000 years);
provide a rationale for why non-SF6 equipment was not considered for
this Project; and indicate how SF6 emission leakage will be controlled.

Switchgear-related sulfur hexafluoride has been added to the
Supplemental Air and Climate Change Analysis.

Section 2 Air Pollutant Emissions Estimate 20. Section 2.13
Greenhouse Gas Emissions — This section lists the GHGs subject to
the CLCPA and Part 496. However Section 4 Greenhouse Gas
Emissions and CLCPA Consistency reports only some GHG
emissions associated with energy (i.e. fuel combustion and electricity.
There are also emissions from the fluorinated GHGs SF6 and HFCs.
This includes from the use of gas insulated switchgear and HVAC
equipment (electric heating and cooling). Section 4 should be updated
to include all the GHGs subject to the CLCPA and Part 496.

The switchgear-related GHGs will be included in Section 4. However,
the leakage of hydrofluorocarbons from the heating, ventilation, and
air conditioning system cannot be reasonably estimated. A
hydrofluorocarbon leak control discussion (as summarized in response
to comment #23) will be added to Section 4.

21. 2.3.1.2 Fugitive Dust - Clarify if the statement “measures would be
implemented as practicable to reduce pollutant emissions in
accordance with applicable regulation” means that there will be
compliance with regulations or if there are any planned efforts to go
above and beyond.

Fugitive dust measures will be in compliance with the regulations,
which are designed to minimize potential emissions. In addition, a
Community Air Monitoring Plan will be implemented during subsurface
work as part of the NYSDEC Brownfield Cleanup Program.
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Section 4 Greenhouse Gas Emissions and CLCPA Consistency22.
NYSDEC recently updated the fossil fuel emission factors to be used
in Climate Act analyses based on updated information. The revised
factors can be found here https://www.dec.ny.gov/energy/99223.html.
The calculations should be revised using these factors.

Update has been made.

23. Regarding HFCs and HVAC there is not sufficient information as to
the HFCs that will be associated with the electric “heating and cooling”
equipment referred to in Section 4.2 and 4.3 of the Supplemental
Analysis. In Section 4.3 the use of electric heating is cited as a lower
GHG option compared to gas but there is no explanation as to
whether the equipment in question contains HFCs (i.e. if it is a heat
pump). However HFCs used in HVAC equipment are also subject to
the Climate Act and were the subject of the Draft Scoping Plan
strategies B11 and W5. It would be appropriate for Section 4 to
indicate which HFCs may be emitted (i.e. refrigerant blend) an
estimate of HFC leakage and an indication how operational and end-
of-life emissions would be controlled. If the Project seeks to install
HVAC equipment with high-GWP refrigerants (i.e. those with a 20-year
GWP above 750) for which lower-GWP alternatives are available then
this should be reconsidered or justified. The adoption of high-GWP
HFC refrigerant is not consistent with the Climate Act. Given the
federal phasedown under the AIM Act these refrigerants are expected
to also be associated with higher maintenance costs as soon as 2024.

The current design of the O&M building includes Leadership in Energy
and Environmental Design certification with minimal impacts on energy
conservation. In addition, the building will be fully electric with high-
efficiency heating, ventilation, and air conditioning equipment. Rooftop
air source heat pumps will be used to provide heating and cooling for
the O&M base. During the winter, additional heating will be provided
with variable air volume duct-mounted electric heating coils. The
rooftop units will include hydrofluorocarbon refrigerants (R410A),
which have a high global warming potential of over 2,000. While there
is the potential for leakage, periodic maintenance will be performed to
inspect and test the refrigerants to minimize the likelihood of leakage.
When the refrigerant is removed in the future, it will be removed and
stored in accordance with USEPA regulations. Moreover, some
manufacturers indicate that newer refrigerants (R-454B with low global
warming potential of 466) will be available in 2025 to replace the
R410A,; if that occurs, such refrigerants will replace R410A when
appropriate and when such replacement can be accomplished without
reducing the rooftop units’ cooling and heating capacities.

24. Section 4.3 Consistency with Climate Leadership and Community
Protection Act — This section states that the project is consistent with
the achievement of the Statewide Emission Limits of the Climate Act
because any volume of GHG emissions will be overshadowed by the
reductions in electricity emissions offered by OSW. All GHG emissions
sources must be all but eliminated by 2050 under the law regardless
of the type of project being proposed. Additionally a correction should
be made to reflect that the Climate Act targets are mandates not
goals.

The Consistency with Climate Leadership and Community Protection
Act requires reaching net zero, which refers to a state in which the
GHGs going into the atmosphere are balanced by removal out of the
atmosphere. For example, the new GHG emissions sources (e.g.,
equipment) required to run EW 1 and EW 2 would be substantially
lower than those produced by fossil fuel power plants (i.e., a GHG
removal that is greater than those generated from the new GHG
sources, resulting in net-zero target being achieved). The Consistency
with Climate Leadership and Community Protection Act does not
require the elimination of all GHG emissions sources by 2050,
although the SBMT project does minimize GHGs to the extent
possible. The final Scoping Plan issued pursuant to the Consistency
with Climate Leadership and Community Protection Act
(https://www.nyserda.ny.gov/About/Newsroom/2022-Announcements/
2022-12-19-NYS-Climate-Action-Council-Finalizes-Scoping-Plan-to-
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Advance-Nation-Leading-Climate-Law) “outlines actions needed for
New York to achieve 70 percent renewable energy by 2030; 100
percent zero-emission electricity by 2040; a 40-percent reduction in
statewide greenhouse gas emissions from 1990 levels by 2030, an 85-
percent reduction from 1990 levels by 2050; and net-zero emissions
statewide by 2050.” The targeted reduction from 1990 level further
indicates that not all GHG emissions sources will be eliminated by
2050.

The Applicant acknowledges the importance of reducing GHG
emissions, and GHG emissions have been minimized to the maximum
extent practicable for the SBMT project. The SBMT project is critical in
supporting the development of offshore wind and helping New York
State achieve the Consistency with Climate Leadership and
Community Protection Act’s mandates. As stated in the NYSERDA
Port study, “the short-term emissions of the OSW ports that would
occur regionally during construction would be greatly offset by the
regional net air pollution reduction (CO2, methane, PM 2.5 and other
GHG) that would occur once the 9,000 megawatts (MW) of the OSW
farms are operational” (S-15). Moreover, according to that study, in the
“Planned Alternative” scenario, which includes SBMT, “New York state
would avoid more than 8.7 million tons of GHG emissions, 1,800 tons
of NOx, 780 tons of SO2, and 180 tons of PM 2.5 compared to a
business-as-usual scenario without OSW energy” (S-16)

A similar discussion will be added to the Environmental Assessment.

25. Table 4-3 Upstream Indirect GHG Emissions Associated with
Operation of the Proposed Project - There appear to be issues with
some of the numbers in Table 4-3 as follows: a. The two rows for on-
site equipment diesel fuel use do not appear to have used the 20-year
GWP for at least methane and potentially nitrous oxide when the
CO2e column was calculated. b. The two rows for electric power use
have methane and nitrous oxide values ten times higher than what
NYSDEC calculates based on usage and emission factors given.

The calculation has been corrected, and the table has been updated.

Section 5 Climate Change26. Section 5.1 Community Risk and
Resiliency Act (CRRA) - CRRA requires applicants for major permits in
New York State to demonstrate consideration of future physical
climate risk. Climate hazards most relevant to offshore wind projects
are effects of sea level rise and more frequent extreme precipitation on
related onshore development. Section 5.1 should incorporate

The following statement will be added to Section 5.1: “The upgraded
stormwater management system for SBMT is being designed for
extreme storm events with rainfall intensity duration curves obtained
from the Extreme Precipitation in New York and New England data,
available at: https://precip.eas.cornell.edu/#/data_and_products.”
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projected sea level rise; change in extreme precipitation parameters;
and a resilience assessment of the onshore facility and of its effects on
natural and cultural resources under projected conditions of extreme
precipitation. The projected frequency and magnitude of extreme
precipitation events as provided by the Northeast Regional Climate
Center should be incorporated into siting and design of onshore
projects.

27. Section 5.2.4 Sea Level Rise - This section misstates projected
sea level rise for New York City as 12 to 48 inches by 2100. However
both the reference provided (Horton et al. 2014 and 6 NYCRR Part
490) provide a range of 15 to 75 inches of sea level rise in New York
City by 2100. The other reference provided (Frankson et al 2022)
provides a projection of 12 to 48 inches of global sea level rise by
2100 but as described in the first paragraph of this section the rate of
sea level rise at New York City exceeds the rate of global sea level
rise. This portion of the section should be corrected. An expected end
of project date of 2050 appears to be implicit but should be stated
more explicitly to clarify the selection of sea level rise projections. The
projections cited for 2050 (8 to 30 inches) are correct and the risk
assessment (Section 5.3.2.3) indicates the potential for some ponding
to occur at between two and three feet of sea level rise.

The following discussion has been added to Section 5.2.4: “The
Operations and Maintenance Base buildings are being designed for
sea level rise projections per the NYC Mayor’s Office of Resiliency,
Climate Resiliency Design Guidelines - Version 4.0. The value used
for SLR is 16 inches considering a 2050s End of Useful Life Horizon.
This value is consistent with the DEC regulation's Medium Projection
for the New York City/Lower Hudson Region.”

28. Section 5.2.4 Sea Level Rise - Siting and design decisions should
incorporate the projections provided by 6 NYCRR Part 490 including
application of the medium projection (16 inches by 2050s) for non-
critical facilities and equipment and the high projection (30 inches by
2050s) for critical facilities and equipment for the expected life of the
Project. NYSDEC is available for consultation to determine what
elements of the Project may be considered critical facilities and
equipment.

The following discussion has been added to Section 5.2.4: “An SLR
value of 16 inches has been adopted for the design of both critical and
noncritical facilities within the SBMT in accordance with NYC Mayor’s
Office of Resiliency, Climate Resiliency Design Guidelines. A
distinction in design is made between critical and noncritical facilities
and equipment in the required freeboard level. Per the NYC Climate
Resiliency Design Guidelines, the freeboard considered for noncritical
facilities and equipment is 12 inches, while the freeboard for critical
facilities and equipment is 24 inches. For the SBMT O&M Base, the
office building is being designed as a critical facility and the
warehouse as noncritical.”

The assumed sea level rise for critical facilities was not 16 inches. The
minimum first floor elevation for critical features (buildings, above
ground electrical utilities) in the proposed design is 21.83 feet North
American Vertical Datum of 1988 (NAVDS88).

The 1% flood elevation at the site is 13.0 feet NAVD88. The 0.2%
flood elevation is 14.33 feet. Sea level rise (high projection) for the
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2050s is 2.5 feet. NYSDEC's freeboard requirement for critical
structures is 3.0 feet (36 inches).

The required design elevations are as follows:
1% storm = 13.00 feet + 2.5 feet + 3.0 feet = 18.5 feet
0.2% storm = 14.33 feet + 2.5 feet +3.0 feet = 20.33 feet

Therefore, all critical structures are designed to be 3.33 and 1.5 feet
above the requirements for the 1% and 0.2% events, respectively.

The other features included in the discussion and analysis are the
non-critical structures, which include bulkheads, wharf decks, and
roadways. These will all remain above the mean higher high water and
sea level rise (high projection) for the 2050s as designed. They would,
however, be submerged during flood events but designed to do so
with no damage. Additional information and details can be found in the
attached revised SBMT Policy 6.2 document and New York City
Department of City Planning flood evaluation worksheet.

29. Section 5.2.5.2 — Correct spelling of “coastal” in last sentence of
the first paragraph. NYSDEC appreciates the opportunity to provide

comments on the Empire Wind DEIS for the SBMT connected action.

Please feel free to contact me at karen.gaidasz@dec.ny.gov for
further detail on the above comments.

Correction has been made.
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Table P.5-1

Responses to Comments from Empire Offshore Wind, LLC (BOEM-2022-0053-0136)

Comment

Response

[Bold: Corrections to the DEIS Recitation of the PDE.] The description
of the Project Design Envelope (“PDE”) in the DEIS deviates in minor
respects from the PDE set forth in the COP and the administrative
record. A table providing the correct PDE parameters is provided in
Attachment B. To be clear Attachment B does not propose changes in
the PDE; rather it indicates corrections to the description of the PDE in
the DEIS to align it with the COP and the administrative record.

The commenter’s specific comments in their Attachment B regarding
how the description of PDE in the Draft EIS deviates from the PDE in
the COP have been addressed in the responses to comments BOEM-
2022-0053-0136-0114 through BOEM-2022-0053-0136-0124.

[Bold: O&M Base.] Empire plans to construct and operate an
operations and maintenance (“O&M”) base at SBMT to support the
Project. [Footnote 6: DEIS at Appendix F.] The O&M base covers
approximately 4.5 acres on an upland portion of SBMT and will include
offices a control room a warehouse a shop and pier space from which
Empire can monitor and control Project operations. Empire has
proposed the O&M base as part of the Project. However Section
2.1.2.4 of the DEIS describes the O&M construction project as part of
other efforts to upgrade and improve SBMT including work for which
NYCEDOC is pursuing authorizations from USACE. [Footnote 7: Id.]
The DEIS appropriately identifies the SBMT upgrade project as a
connected action but the construction and operation of the O&M base
is better described as part of the Project because the O&M base is
being constructed as part of the Project by Empire (the permit
applicant) not NYCEDC (the permit applicant for the SBMT upgrade
project) and because the O&M base will support Empire’s offshore
wind projects not the broader offshore wind industry generally as the
SBMT facility is expected to do.

The EIS considers that construction of the O&M base is part of the
connected action and that use of the O&M base is part of the
Proposed Action. Inclusion of construction of the O&M base at SBMT
as part of the Port Infrastructure Improvement Project is consistent
with the Environmental Assessment Form for SBMT (Appendix Q,
Section 1.3.1.7) and the USACE permit applications for both SBMT
and EW 1. Therefore, no change has been made to the EIS.

[Bold: Ports.] In the COP Empire identified SBMT as the sole port
supporting construction and staging activities for the Projects.
[Footnote 8: See Empire COP at Sections 1.2.3 3.4.] The DEIS
mistakenly also identifies the following as construction and staging
ports as under consideration for the Project: (1) Port of Albany in
Albany New York (2) Port of Coeymans in Coeymans New York and
(3) Corpus Christi Texas. [Footnote 9: DEIS at 2-15.] Unlike SBMT
these three ports will not be construction and staging ports nor will

Text has been added to Section 2.1.2.1.2 of the Final EIS to clarify
that the Port of Albany, Port of Coeymans, a port in Corpus Christi,
and a cable facility in South Carolina could serve as the starting point
for the transport of Project components or construction materials and
that construction staging would occur at SBMT.
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they support Project operations. Instead these three ports are
anticipated starting points for vessel transits delivering components to
Empire at SBMT or the Lease Area. For instance Empire may accept
offshore substation topsides that are delivered from Corpus Christi and
towers that are delivered from Port of Albany. Empire requests that
BOEM strike Port of Albany Port of Coeymans and Corpus Christi from
the list of potential construction and staging ports.

[Bold: Impact Analysis at Non-Project Ports.] The DEIS evaluates the
impacts of potential commercial activities at ports such as Corpus
Christi Port of Albany and Port of Coeymans where offshore wind
suppliers may manufacture components or source materials for the
offshore wind industry and the Project. [Footnote 10: See DEIS at
Sections 3.4 (Air Quality) 3.11 (Demographics Employment and
Economics) 3.12 (Environmental Justice) 3.14 (Land Use and Coastal
Infrastructure) 3.15 (Marine Mammals) 3.16 (Navigational and Vessel
Traffic) 3.21 (Water Quality).] The DEIS appears to include these
impact analyses based on the assumption that Empire intends to use
these ports [Footnote 11: The DEIS also notes that Empire will be
sourcing cables from South Carolina but the DEIS does not conduct
similar analyses (e.g. environmental justice community impacts water
quality coastal land use and resources etc.) as it does for Corpus
Christi Port of Albany and Port of Coeymans.] to “support the
construction of the Projects.” [Footnote 12: DEIS at 3.12-11.] But
including an analysis of onshore impacts at these distant ports
unnecessarily expands the NEPA analysis to areas and commercial
activities that are not part of the Project and are not interdependent
with the proposed federal action. [Footnote 13: For example Appendix
F at page F-8 describes a project to deepen part of Corpus Christi
Ship Channel. This project is only tenuously relevant to the proposed
action and the Project which lies more than 1600 miles distant. Only
two vessel transits from Corpus Christi are expected to occur.] Empire
does not propose to use these ports for construction staging or
operations for the Project and the work that suppliers may conduct
there would be linked to the Project only by commercial contract and
does not constitute a connected action for federal review. [Footnote
14: 40 C.F.R. (Section) 1501.9(e) (defining connected actions).]

Consistent with the recommendation to remove Corpus Christ Port of
Albany and Port of Coeymans from the DEIS list of construction and

Port utilization is an impact-producing factor that BOEM analyzes in
Chapter 3 resource sections as described in EIS Section 3.1 and
Table 3.1-1, and the identification of ports that would be utilized for the
Projects contribute to the definition of the geographic analysis area
boundary for resources that could be affected by port activity (i.e., air
quality; water quality; demographics, employment, and economics;
environmental justice, and land use and coastal infrastructure). The
cable facility was not used to define the geographic analysis area
boundary in the Draft EIS for resources that buffer ports because a
single business with waterfront access has different characteristics
when compared to a commercial port with multiple tenants, extended
hours of operation, intermodal transportation connections (by ship, rail,
trucks), and high volumes of activity. The primary activity associated
with the cable facility relates to vessel transits between the cable
facility and the Lease Area. Therefore, in the Final EIS, the geographic
analysis area definition has been expanded to include the cable facility
as a point of origin for the sourcing of materials for certain resources
that could be affected by vessel transits but for which the geographic
analysis area boundary did not already include the location of the
cable facility (i.e., for water quality, air quality, and navigation). It is
noted that Draft EIS Section 3.16, Navigation and Vessel Traffic,
already considered transits between the cable facility and the Lease
Area even though the facility was outside the defined geographic
analysis area, because the cable facility transits were analyzed in
Empire’s NSRA (COP Appendix DD). The geographic analysis area
for marine mammals, sea turtles, and finfish, invertebrates, and EFH
was already sufficiently large to encompass the transit route between
the cable facility and the Lease Area and for these topics the analysis
of vessel transits between the cable facility and the Lease Area has
been made explicit in the Final EIS.
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staging ports Empire suggests that the impact analyses in the EIS be
commensurately limited reflecting that no Project activities or
connected actions are occurring at these ports. However Empire
recommends that the EIS retain information and analysis relating to
potential vessel transits from relevant port locations such as the air
emissions marine mammal and navigational safety analyses.
[Footnote 15: In Appendix K to the COP Empire included the air
emissions from vessel transits moving major components like offshore
substation topsides from Corpus Christi TX and cables from
Charleston SC.]

[Bold: EW 2 Point of Interconnection.] The DEIS indicates that the
Point of Interconnection (“POI”) for the EW 2 Project will occur in
Oceanside NY. Empire Wind confirms that the POI for EW 2 will be in
Oceanside NY and clarifies that it will be at the site of the Onshore
Substation A alternative. Given limited space and physical constraints
at the POI substation the Long Island Power Authority (“LIPA”) and
and/or its agent PSEG must construct new facilities to allow the
interconnection of EW 2 at this site. However LIPA also may contract
with Empire for it to permit and construct such facilities on LIPA’s
behalf. LIPA will own and operate these facilities. These new facilities
would be interconnected to the Oceanside substation and another
nearby existing substation the Valley Stream substation owned by
LIPA. The impacts associated with constructing and operating of the
new LIPA facilities are similar to those of constructing an EW 2
Onshore Substation at the same location.

The Long Island Power Authority substation has been added to the
description of the Proposed Action in Chapter 2, Section 2.1.2.1.1.

[Bold: WTG Grid Orientation.] Table 2-1 in Section 2-1 states that
“Grid orientation facilitates southeast-to-northwest trawling.” However
Empire understands that the predominant trawl direction is southwest-
to-northeast based on bathymetry squid trawler plotter tracks VMS
data AIS trawler and dredger racks and direct observations. Empire
has designed its WTG layout where feasible in rows correlated to the
dominant trawl directions of most active and potentially impacted
fisheries. [Footnote 16: Empire COP at Section 3.3.1.8 (see Layout
Rule #8).] Empire recommends that the EIS be revised to indicate in
Table 2-1 that the predominant trawl direction is southwest-to-
northeast.

The description of the grid orientation for Alternative A in Table 2-1 of
the Final EIS has been revised as suggested.

[Bold: Submarine Export Cable Lengths.] Table 2-1 states that EW 1
could include a submarine export cable of up to 40 nm (74 km) in

Revised the text in Chapters 1 and 2 of the Final EIS to clarify that EW
1 includes a submarine export cable route of up to 41 nm (76
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length and that EW 2 would include a submarine export cable of up to
26 nm (48 km). [Footnote 17: This language also is found on DEIS
pages 1-4 2-2 and 2-4.] Empire Wind recommends re-phrasing to
indicate that the cable lengths refer to the distance of the centerline
cable route and that there will be multiple cables in each route. The
lengths of actual submarine export cable installed will be longer
because of the multiple cables installed within each route.

kilometers) and that EW 2 includes a submarine export cable route of
up to 26 nm (48 kilometers). A footnote was also added to explain that
the length refers to the distance along the centerline of the submarine
export cable corridor, measured from the edge of the Lease Area to
the export cable landfall, and that multiple cables may be included
within each cable route.

[Bold: Dredging and Backfilling.] Section 2.1.2.1.1 at page 2-7 states
that dredging can be completed through clamshell dredging suction
hopper dredging or hydraulic dredging and that no backfilling is
proposed for dredging if used for landfall or waterway and wetland
crossing. However if dredging is used to trench and install a cable
backfilling would be necessary such as if dredging is used to install the
submarine export cable near the EW 1 landfall at SBMT. [Footnote 18:
See Empire COP at Section 3.4.1.4.] In addition Empire may backfill
HDD dredge pits and any inland open cut wetland or waterway
crossings. Backfilling may be accomplished using the excavated
dredged material or clean fill as appropriate. Empire recommends that
the EIS be updated accordingly.

Section 2.1.2.1.1 in the Final EIS has been revised as recommended.

[Bold: EW 1 Landfall at SBMT.] Section 2.1.2.1.1 describes the
construction methodology for installing the EW 1 submarine export
cable at the SBMT landfall. [Footnote 19: A similar description is found
in Section 2.1.9 of the DEIS.] Empire recommends revising this
description to match the updated methodology as reflected in other
Empire permit applications as follows: The proposed method for cable
landfall installation is to pull the submarine export cables through
angled steel conduits through the bulkhead along the shoreline at
SBMT. Empire will demolish the existing relieving platform and
construct a new pile supported platform and bulkhead at the cable
landfall as part of site preparation activities and will install the conduits
for cable landfall. Sheet piling will also be installed in the water to
support the conduits.

The description of the construction methodology for installing the EW 1
submarine export cable at the SBMT landfall has been updated in
Section 2.1.2.1.1 and Section 2.1.9 of the Final EIS, as recommended.

[Bold: Cable Burial Inspection.] Section 2.1.2.2 states the surveys of
the submarine export cables and interarray cables would be
completed annually for the first 3 years then every 2 years to confirm
the cables have not become exposed. This summary of Empire’s
cable inspection protocol is incomplete. As stated in Section 3.5.1 of
the COP Empire’s cable burial inspection proposal is as follows and

The description of surveys for the submarine export cables and
interarray cables has been updated in Section 2.1.2.2.2 of the Final
EIS, as recommended by the commenter.
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Empire recommends that the EIS be revised accordingly: Surveys of
the submarine export cables and interarray cables routes to confirm
the cables have not become exposed or that the cable protection
measures have not worn away. Following the full coverage as-built
survey annual risk-based inspections will be conducted for the first
three years. For the remainder of the Operations Term risked-based
bathymetric surveys will be conducted every two years. Risk-based
burial depth surveys will be conducted every five years with coverage
to be determined through the use of Distributed Temperature and
Distributed Acoustic/Vibration Sensing (DAS/DVS) systems; however
full coverage of the submarine export and interarray cables routes will
occur within the proposed five years. Additional survey activities will be
completed on an as-needed basis determined based upon various
factors such as extreme weather events.

[Underline: 1. Alternatives Not Carried Forward] Empire supports Comment acknowledged.
BOEM'’s decision to consider but not carry forward alternatives that are
not feasible or do not fulfill the Project’s purpose and need. As
proposed in Empire’s COP “[t]he purpose of the Project is to generate
renewable electricity from an offshore wind farm(s) located in the
Lease Area to address the need identified by New York for renewable
energy and help the State of New York Public Service Commission
achieve their renewable energy goals.” [Footnote 23: Empire COP at
1-22.] Through Empire’s OREC contracts [Footnote 24: See Offshore
Wind Renewable Energy Certificate Purchase and Sale Agreement by
and between the New York State Energy Research and Development
Authority and Empire Offshore Wind LLC Agreement No. 145651 (Oct.
23 2019); Offshore Wind Renewable Energy Certificate Purchase and
Sale Agreement by and between the New York State Energy
Research and Development Authority and Empire Offshore Wind LLC
Agreement No. 145651 (Jan. 14 2022).] the State of New York has
demonstrated a need for 2076 MW of power from the Lease Area.
[Footnote 25: See id.] As such Empire supports BOEM’s decision to
dismiss alternatives that could prevent the Project from delivering
2076 MW of power to the State of New York.

Specifically Empire agrees with BOEM’s decision not to carry forward Comment acknowledged.
an alternative that considers approval of EW 1 or EW 2 but not both.
[Footnote 26: DEIS at 2-35.] As BOEM explains in the DEIS such an
alternative if adopted would preclude Empire’s ability to fulfill its
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commitment to deliver the requisite power to the State of New York
within the timeline specified in Empire’s OREC contracts. The DEIS
correctly recognizes that approval of EW 1 or EW 2 individually would
impact Empire’s schedule and procurement plans jeopardize
commercial synergies between the two wind farms and reduce
economies of scale and economic benefits for local industry ultimately
undermining the robustness of the Project as a whole. Empire is
similarly supportive of BOEM'’s decision to consider but not carry
forward an alternative that contemplates use of gravity-based (“GBS”)
foundations. Empire extensively studied the potential use of GBS
foundations for three years spending millions of dollars and devoting
countless hours towards understanding whether GBS foundations
could be installed in the Lease Area. Ultimately GBS foundations were
found not to be technically or commercially feasible for the Project.

Empire is also supportive of BOEM'’s decision to address protections
for the North Atlantic Right Whale (“NARW?”) through mitigation and
monitoring rather than through the adoption of an alternative requiring
clearance zones for NARW that extend at least 1000 meters.

Comment acknowledged.

[Underline: 2. Alternatives Carried Forward in DEIS] Empire
appreciates BOEM'’s decision to focus the DEIS analysis on
reasonable alternatives that fulfill the purpose and need for the
proposed action. Of the alternatives carried forward in the DEIS
Empire encourages BOEM to carefully consider geotechnical data
gathered by Empire in its decision to adopt or not adopt a particular
alternative. As BOEM is aware Empire has continued to gather
geotechnical data on the Lease Area to further mature the Project.
Empire’s surveys and analysis of the Lease Area reveal significant
presence of glauconite. High levels of glauconite at an installation site
might result in pile refusal or make it difficult to drive piles at certain
proposed WTG locations. Anticipating this possibility Empire’s COP
includes alternative WTG locations that remain necessary in the event
Empire encounters difficulty installing WTGs in particular locations.
The adoption of alternative(s) that limit Empire’s ability to install WTGs
at alternate locations (not to exceed the number of turbines
contemplated by the PDE) could threaten Empire’s ability to meet its
contractual obligations to the State of New York. Empire’s ability to
add WTGs beyond the nameplate capacity of the contractual
obligations allows Empire to mitigate against the risk of pile refusal

Between the Draft EIS and Final EIS, BOEM independently reviewed
the results of Empire’s pile drivability analysis that assessed the
presence of glauconite soils in the Lease Area and the potential
constraints that glauconite presents for installation of WTG
foundations due to resistance to pile driving. Based on this review,
BOEM has determined that selection of Alternatives B and E would no
longer meet the purpose and need and therefore these alternatives
are not recommended for inclusion in the Preferred Alternative. This
update and clarification has been added to the description of
Alternatives B, E, and F in Final EIS Sections 2.1.3, 2.1.6, and 2.1.7.

Per the Department of the Interior’'s NEPA regulations at 43 CFR
46.420(d), the Preferred Alternative will reflect the alternative that
BOEM believes would best accomplish the purpose and need of the
Proposed Action while fulfilling its statutory mission and
responsibilities, given consideration of economic, environmental,
technical, and other factors. Based on review of the findings in the
Final EIS and with consideration of new information on the presence
of glauconite in the Lease Area and the potential constraints that
glauconite presents for installation of WTG foundations, BOEM has
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and maintain energy delivery while certain WTGs are non-operational | recommended Alternatives C-1, D, F, G, and H for inclusion in the
due to periodic maintenance. On this basis Empire urges BOEM to Preferred Alternative.

conclude in the FEIS that Alternative B which contemplates removal of
up to six turbines from the northwestern portion of the EW 1 project
area would jeopardize the viability of the Project given the
geotechnical limitations of various WTG sites and the need for
alternative sites in the event of pile refusal. Empire continues to
support Alternative A the Proposed Action Alternative. Such action
may be refined (within the PDE parameters) given the geotechnical
limitations of the Lease Area. One such refinement is reflected in
Alternative F which incorporates Empire’s updated geotechnical
analysis and the likely need for the northwestern WTG positions given
potential pile refusal in various portions of the Lease Area. Empire
asks that BOEM take the geotechnical limitations outlined herein into
account as it considers comments on the DEIS evaluates the
appropriateness of each alternative and prepares the FEIS.

The DEIS assesses Alternative B under which the EW 1 layout would
be modified to remove up to six WTG positions from the northwestern
end of EW 1 to “reduce potential impacts at the edge of Cholera Bank
and on scenic resources and navigation safety.” [Footnote 27: DEIS at
S-7.] Alternative B also would establish a No Surface Occupancy
(“NSQO”) area where WTG positions would be excluded. [Footnote 28:
Id.] Empire emphasizes that all available positions including the six
proposed for removal are required to ensure that Empire can meet its
contractual obligations to the State of New York. As detailed above the
presence of glauconite in the Lease Area requires that Empire have
flexibility to utilize the maximum amount of turbine locations
contemplated within the PDE. Glauconite presence may require the
use of the six WTG locations proposed for removal if foundations
cannot be installed elsewhere in the Lease Area. Accordingly Empire
urges BOEM to revise the FEIS to state that Alternative B would
jeopardize Empire’s ability to fulfill its contractual obligations.

Empire respectfully disagrees with the assertion in the DEIS that
Alternative B will avoid impacts on benthic resources and commercial
and recreational fishing. The DEIS describes Alternative B as avoiding
adverse impacts to hard-bottom substrates in Cholera Bank which are
“often associated with higher levels of biodiversity than surrounding
less-complex sediments and contribute to increased habitat
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heterogeneity and biodiversity on larger scales.” [Footnote 29: Id.] The
DEIS states that “Cholera Bank is an area of variable depth that
contains patches of rocky-bottom habitat in a broader region of
primarily soft-bottom habitat and is a popular location for recreational
fishing.” [Footnote 30: Id.] Elsewhere in the DEIS BOEM asserts that
Alternative B would result in fewer impacts on commercial and
recreational fishing in Cholera Bank by “ensur[ing] that traditional
fishing grounds in the biologically productive Cholera Bank area would
remain open to commercial and for-hire recreational fishing vessels . .
.” [Footnote 31: Id. at 2-41 to 2-42 3.9-70.] However Empire’s
geotechnical analyses of the proposed NSO area adjacent to Cholera
Bank indicate that this area does not contain unique habitat and is in
fact similar to the rest of the Lease Area. The site-specific data
gathered by Empire indicate there is no discernable difference in
benthic resources between foundation locations considered for
removal under Alternative B and locations within the rest of the EW 1
project area. Approximately 84 percent of the proposed NSO area
consists of sand or fine-grained sediment which does not qualify as
“complex” under NMFS Greater Atlantic Fisheries Office (“GARFQO”)
definitions. [Footnote 32: National Marine Fisheries Service Greater
Atlantic Fisheries Office Habitat Conservation and Ecosystem
Services Division Recommendations for Mapping Fish Habitat (Mar.
29 2021) https://media.fisheries.noaa.gov/2021-
03/March292021_NMFS_Habitat Mapping_Recommendations.pdf?nu
Il (defining “soft bottom habitat” as “Fine Unconsolidated Substrate
groups (i.e. Sand Muddy Sand Sandy mud and Mud) including the
subgroups (i.e. Very Coarse/Coarse Sand Medium Sand and
Fine/Very Fine Sand)” and “complex habitat” as “Rock Substrate
subclasses (i.e. Bedrock/Megaclast) and Coarse Unconsolidated
Substrate groups (i.e. Gravels Gravel Mixes Gravelly and Shell)
including subgroups (i.e. Boulder Cobble Pebble/Granule Gravel
Pavement Sandy Gravel Muddy Sandy Gravel Muddy Gravel Gravelly
Sand Gravelly Muddy Sand and Gravelly Mud)”).] A nearly identical
percentage covers the remainder of the Lease Area. [Footnote 33:
Empire COP Section 5.5.] The biological production of Cholera Bank
would not be impacted by the installation of turbines in the proposed
NSO area and thus Alternative B would not prevent impacts on
commercial or recreational fishing related to a decrease in biological
production.
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