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km kilometer 
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Development on the Outer Continental Shelf OCS-A 0512 

Lease Area BOEM-designated Renewable Energy Lease Area OCS-A 0512 

m meter 

mi mile 
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MW megawatt 
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nm nautical mile 
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NYSPSC or Commission New York State Public Service Commission 

POI Point of Interconnection at the Gowanus 345-kV Substation 

PANYNJ Port Authority of New York and New Jersey 

Project EW 1 Project transmission facilities in New York 

PSA Purchase and Sale Agreement 

PSL New York Public Service Law 

ROW right-of-way 

SBMT South Brooklyn Marine Terminal 

SEC Submarine Export Cable Route Alternative 

SSBMT Sustainable South Brooklyn Marine Terminal 

TSS Traffic Separation Scheme 

USACE U.S. Army Corps of Engineers 

USCG U.S. Coast Guard 

UXO Unexploded Ordnance 
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EXHIBIT 3:  ALTERNATIVES  

3.1 Introduction  

Empire Offshore Wind LLC (Empire, or the Applicant) proposes to construct and operate the Empire Wind 

1 (EW 1) Project as one of two separate offshore wind projects to be located within the Bureau of Ocean 

Energy Management (BOEM) designated Renewable Energy Lease Area OCS-A 0512 (Lease Area). The 

proposed transmission system for the EW 1 Project will connect the offshore wind farm to the point of 

interconnection (POI), and will include 230-kilovolt (kV) export and 345-kV interconnection lines traversing a 

total of approximately 17.5 miles (mi) (15.2 nautical miles [nm], 28.2 kilometers [km]) within the State of New 

York. An electric transmission line with a design capacity of 125 kV or more, extending a distance of one mile 

or more, is subject to review and approval by the New York State Public Service Commission (Commission or 

NYSPSC) as a major electric transmission facility. This application is being submitted to the Commission 

pursuant to Article VII of the New York Public Service Law (PSL) for the portions of the EW 1 Project 

transmission system that are located within the State of New York (collectively, the Project).  

The Project will interconnect to the New York State Transmission System operated by the New York 

Independent System Operator, Inc. (NYISO) at the Gowanus 345-kV Substation (the point of interconnection, 

or POI). The Gowanus 345-kV Substation is owned by the Consolidated Edison Company of New York, Inc. 

(ConEdison). The Projectõs onshore facilities, including the onshore cable route, onshore substation, and the 

POI, are located entirely within Brooklyn, Kings County, New York. 

The Article VII components of the EW 1 Project include: 

¶ Two three-core 230-kV high-voltage alternating-current (HVAC) submarine export cables located 

within an approximately 15.1-nm (27.9-km)-long, submarine export cable corridor from the boundary 

of New York State waters 3 nm (5.6 km) offshore to the cable landfall in Brooklyn, New York; 

¶ A 0.2-mi (0.3-km)-long onshore cable route and substation including: 

o Two three-core 230-kV HVAC EW 1 onshore export cables buried underground from the 

cable landfall either directly to the cable terminations or to a vault within the onshore 

substation;  

o An onshore substation located at the South Brooklyn Marine Terminal (SBMT), which will 

increase the voltage to 345 kV for the onshore interconnection cables; and 

o Two 345-kV cable circuits, each with three single-core HVAC onshore interconnection cables, 

buried underground from the onshore substation to the POI.  

This Exhibit provide a description of Project alternatives that were considered, along with associated mapping, 

in accordance with the requirements of 16 New York Codes, Rules and Regulations § 86.4. 

3.2 Purpose and Need 

In August 2016, the Commission adopted the Clean Energy Standard.1 Under this standard, 50 percent of New 

York Stateõs electricity must come from renewable sources of energy by 2030. In 2017, Governor Cuomo set a 

 
1
 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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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, 2018.2 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, Governor 

Cuomo announced the Applicant and the 816-MW EW 1 Project as a winner of that first state solicitation. On 

the same day, Governor Cuomo signed the Climate Leadership and Community Protection Act (CLCPA) 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 have 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 in 2020, known as Empire Offshore Wind LLC. The PSA requires Applicant to design, obtain 

permitting/approvals for, build and operate the Project and to sell the Offshore Renewable Energy Certificates 

generated to NYSERDA. 

The purpose of the Project is to meet the Applicantõs 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 ConEdisonõs existing Gowanus 345-kV Substation. The Project is an essential 

element in addressing the need identified by the New York Legislature and the NYSPSC for renewable energy 

and will help the State achieve its CLCPA mandate and other renewable energy goals.  

3.3 Alternatives Analysis Methodology 

The Applicant conducted a detailed analysis of Project alternatives to connect the offshore Lease Area to the 

POI. The Applicant evaluated siting alternatives for the submarine export cable route, onshore substation 

location, export cable landfall, and onshore cable route to interconnect with the POI relative to constructability, 

reliability, environmental resources, and stakeholder impact criteria. Although each component is discussed 

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 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 (a summary of stakeholder outreach and engagement is provided in Appendix A: Agency 

Outreach and Correspondence). 

A high-level assessment of offshore constraints was conducted based on GIS 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 3.5 summarizes 

the analysis and results for the identified submarine export cable alternatives within the boundaries of New 

York State waters. Submarine export cable route alternatives within federal waters are also considered as part 

of the Applicantõs Construction and Operations Plan (COP) for the development of the Lease Area and 

associated facilities in filed in January 2020, and subsequent revisions in response to agency comments in 

September 2020 and April 2021. The COP became publicly available following BOEMõs issuance of a Notice 

of Intent to prepare an environmental impact statement in June 2021.  

The Applicant also assessed the suitability of parcels near the POI for the development of a new onshore 

substation, which is required to step up the voltage for interconnection from the 230-kV submarine export 

cables to 345 kV. Installing 345-kV submarine export cables to shore is not practicable. The number and spacing 

 
2 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). 



Empire Wind 1 Project Article VII Application 
 Exhibit 3: Alternatives 

  3-3 

requirements of single-core cables would make the required installation corridor width impracticable for the 

submarine export cable installation along this route. Moreover, because the reactive power produced by the 

offshore cable is a function of both the length of the cable and the square of its operating voltage, using 345-kV 

cables over the entire route from the Lease Area to the cable landfall (approximately 44 mi [70 km]) would 

result in the creation of a large amount of additional reactive power.  This excessive reactive power would either 

require substantial additional equipment to control or would limit the amount of energy and capacity that could 

be delivered from the offshore wind farm to the POI. Additionally, because of the interconnection 

requirements, even if the cable voltage were the same as the interconnecting substation, onshore equipment 

would be required to connect into the POI. High-voltage direct-current (HVDC) cables (discussed further in 

Section 3.8.1) would also require an onshore substation and a converter station to convert direct current to 

alternating current. For these reasons, an onshore substation is required. 

The Applicantõs preference is to locate the onshore substation within or immediately adjacent to the existing 

POI, in order to minimize disturbance associated with the installation of the onshore interconnection cables 

and associated fiber optic cables between the onshore substation and the POI and to maintain consistency with 

existing land uses in the vicinity.  

To identify the potential cable landfall alternatives for the submarine export cable route, the Applicant 

conducted a coastal and waterfront engineering analysis of the risks and benefits of potential cable landfall 

locations at sites in the vicinity of the POI. This analysis was also informed by the submarine export cable 

routing analysis, which included geophysical, geotechnical and benthic surveys.  

Once the submarine export cables make landfall, they either extend directly to the onshore substation (in the 

case of the proposed EW 1 onshore export cable route, see Section 3.7.3) 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 POI. Because installation methods and construction 

corridor impacts are similar for the onshore export and interconnection cable installation, no distinction is 

made between the onshore cable types and segments for the purpose of evaluating the onshore cable route 

alternatives.  

Within each of the assessments for submarine export cable alternatives, onshore substation alternatives, cable 

landfall alternatives and onshore cable route alternatives, the Applicant defined selection criteria and then 

compared the alternatives to determine the best overall, preferred alternative.  

In addition to evaluating Project siting alternatives, the Applicant also considered the use of alternative 

technologies. This analysis considered alternative technologies for substation design, submarine export cable 

current type, cable landfall installation, submarine asset crossing methodology and onshore transmission 

(overhead versus underground). These alternative technologies were assessed relative to factors of technological 

feasibility, cost, and environmental impact, where applicable. 

3.4 No Action Alternative 

Under the No Action Alternative, the Project would not be built, the PSA contract between Applicant and 

NYSERDA would not be fulfilled, and the Projectõs purpose to provide renewable energy generation from 

offshore wind in furtherance of New Yorkõs renewable energy mandates and goals would not be met. The 

Project is designed to contribute to meeting the CLCPAõs mandate that 70 percent of New York Stateõs 

electricity come from renewable sources, including 2.4 gigawatts from offshore wind by 2030, and 9,000 MW 
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of offshore wind capacity by 2035. In the absence of the Project, New Yorkõs energy generation requirements 

would need to be met with other energy sources, potentially including more expensive renewable resources or 

even non-renewable energy options inconsistent with the CLCPAõs mandate and New Yorkõs other clean 

energy goals. Additional information on the various economic benefits of the Project that would not be realized 

under a No Action Alternative are detailed in Exhibit 6: Economic Effects of Proposed Facility. Because 

it does not meet the Project purpose, the No Action Alternative is not a reasonable alternative and is eliminated 

from further consideration.  

3.5 Submarine Export Cable Route Alternatives 

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. After 

establishing potential alternative submarine export cable routes based on the constraints analysis, alternatives 

were further evaluated against selection criteria based on data from geophysical and geotechnical survey results 

and stakeholder input (e.g., United States Coast Guard [USCG], New York Harbor Operations Committee, 

United States Army Corps of Engineers [USACE], National Oceanic and Atmospheric Administrationõs 

[NOAAõs] National Marine Fisheries Service, and commercial fishing). Further route refinements were made 

as detailed data were acquired along the potential submarine export cable routes. 

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. The portions of the EW 1 Project outside of New 

York waters will be separately reviewed by BOEM and other agencies/stakeholders as part of the Applicantõs 

COP. Alternatives described in the remainder of this Exhibit are limited to Project facilities (i.e., within New 

York). 

3.5.1 Offshore Constraints Analysis 

The Applicant compiled data on available constraints and plotted this data along with information on the seabed 

from past surveys. Figure 3.5-1 provides an overview of the offshore constraints analysis conducted for the 

Projectõs submarine export cable route. 

The offshore routing constraints considered in the identification of potential Project route alternatives include:  

¶ Segment length;  

¶ Installation constraints and complexity, including water depth, slopes, and seabed features;  

¶ Ability to adequately bury and protect the cable;  

¶ 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 

anchoring areas, vessel traffic separation schemes (TSSs), precautionary areas, safety and security 

regulated areas, charted danger zones, disposal areas, sand borrow areas);  

¶ Avoidance of biological and cultural resources (e.g., eelgrass, shipwrecks); and  

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

Fairways and unexploded ordinance (UXO) areas were also considered in the offshore constraints analysis, 

although these are not present as mapped areas along the route alternatives in Figure 3.5-1. 
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Figure 3.5-1 Submarine Export Cable Routing Constraints Analysis  










































































































