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DONNA J. MCCORMACK 
Senior Project Manager 
Matrix New World Engineering 
 
Professional Qualifications 
Donna McCormack is a Project Manager with more than 26 years of experience in the fields of environmental 
planning and regulatory compliance. Her responsibilities include management of environmental inventories, 
regulatory constraints analyses, environmental impact analyses, and securing State and Federal permits. Ms. 
McCormack’s environmental permitting experience spans New York State, New York City, Pennsylvania, Virginia, 
and West Virginia. She has served a wide range of client types, including private developers, Counties, the NJDEP, 
NYDEC, and federal agencies, including FAA, FEMA, and the US Forest Service, with an emphasis on 
environmental assessments and impact statements in accordance with National Environmental Policy Act (NEPA), 
and NY and NJ State environmental review regulations. Ms. McCormack is well-versed in working with regulatory 
agencies, helping to streamline the regulatory process.  
 
Education 
BS, Environmental Planning and Design, Rutgers University, 1989 
 
Professional Experience 
 
Holland Tunnel Permanent Repairs Hurricane Sandy, Hoboken, NJ/Manhattan NY – Manager of 
Environmental Documentation under NY City Environmental Quality Review and Permitting for permanent repair of 
Hurricane Sandy related damages within the Holland Tunnel and associated Port Authority of New York and New 
Jersey (PANYNJ) operating facilities. The effort included preparation of an environmental assessment document 
and applications for permits from NY Department of Environmental Conservation and NJ Department of 
Environmental Protection as well as United States Army Corp of Engineers. 
 
Raise the Shorelines - Staten Island, NY – Senior Environmental Scientist responsible for preparing 
environmental documentation in accordance with federal and State environmental quality review requirements. The 
project involves three separate project sites in neighborhoods of Staten Island and proposes to protect existing 
infrastructures from the effects of storm damage and flooding and future sea level rise. The project proposes 
mitigation measures such as elevation of land areas, construction of flood walls, and improvements to and 
construction of stormwater management systems all within coastal zones.  
 
New York  
Orange and Rockland Substation Spill Prevention Control and Countermeasure Plans, Various Locations 
NY and NJ - Task Manager coordinated 5-year updates and revisions to existing SPCC plans for various 
substations. Included site reviews, updates, and rewriting SPCC plans to comply with existing site conditions and 
to comply with revised Federal Regulations (40CFR112). 

New York State Department of Environmental Conservation (NYSDEC), Wilpon Restoration and 
Enhancement, Staten Island, NY - Planning Manager responsible for the data collection, coordination with DEC 
and Federal Permitting of the project. This project consisted of the re-establishment of tidal flows to restore a 22-
acre tidal wetland restoration site that is part of the Bridge Creek Wetland System along the Arthur Kill facility. 
 
Roadway Express Trucking HUB Parking Rehab and Dock Construction, Brooklyn NY - Project Manager 
responsible for environmental review, obtaining NYDEC and Army Corp of Engineers Permits as well as preparation 
of documents for State Environmental Quality Review (SEQR).  The project consisted of construction of new parking 
facilities for trucks and machinery as well as construction of a dock.  Included permitting for the dock and proposed 
stormwater discharges in the tidal Newtown Creek.   

Harbor Navigation Study, Various Locations NY and NJ - Senior Environmental Planner responsible for 
coordinating the identification of 100+ acres of intertidal marsh for mitigation by the US Army Corps of Engineers. 
This study required the analysis of information on the natural resources, real estate interests, physical 
characteristics, and hydrologic features of possible mitigation sites. Since no existing guideline existed for littoral 
zone habitat, we prepared a functional assessment specific to the project. All sites were screened for wetlands 
functional values and mitigation plans were developed. Sites were ranked based on the potential to create 
functional wetlands habitat and the costs for obtaining optimal habitat.  
 
 



 
 
 
 
 
DONNA J. MCCORMACK 
Senior Project Manager 
Matrix New World Engineering 
 
Exelon Generation Company, Lacey Township, NJ - Senior Environmental Scientist responsible for obtaining 
freshwater wetland general permits, linear development waivers, CAFRA Individual Permits, Soil Erosion, and 
Sediment Control Permits for various facility upgrades. Matrix obtained a CAFRA Individual Permit, Flood Hazard 
Area Permits, and Freshwater Wetland Permits for upgraded national security measures, new access roadway, 
construction of a new boiler building, and permits for dredging of navigation channels around the facility. 
 
JCP&L Deep Run Substation - Old Bridge, NJ - Regulatory Project Manager obtained Flood Hazard Area 
Individual Permit and Freshwater Wetland General Permits for the expansion of the existing electrical substation. 
Included determination of flood hazard area limits, stormwater Rule compliance and a transition area averaging. 
 
Sylvan Lake Living Shoreline 310(h) Grant Program, Avon-By-The-Sea, Monmouth County, NJ – Preparation 
and submission of applications to the New Jersey Department of Environmental Protection (NJDEP) Division of 
Land Use. The Sylvan Lake Living Shoreline project incorporates creation of bioswales and constructed wetlands, 
designed to mitigate the nonpoint source (NPS) pollution impacting Sylvan Lake, which is a coastal lake located on 
the border of Avon-By-The-Sea and Bradley Beach in Monmouth County, New Jersey. The borough successfully 
received the grant to implement the project.  This project required approval of NJDEP Coastal Permits and 
Freshwater Wetlands Permits. 
 
Newark Bay Urban Wetlands Restoration – Permitting Lead for restoration of a major urban wetlands and habitat 
enhancement in one of few remaining wetlands on Newark Bay.  Included preparation and submission of 
applications for NJDEP wetland and coastal permits and US Army Corp of Engineers Section 404/Section 10 
Individual Permit.  
 
 
Professional Registrations and Certifications 
40-Hour OSHA Hazardous Waste Safety and Health Operations 
8-Hour OSHA Refresher Training for Hazardous Waste Operations – Updated Annually 
 
 
 



BRIAN HOBBS 
PERMITTING SPECIALIST 
Matrix New World Engineering 

Professional Qualifications 
Brian Hobbs, a Senior Permitting Specialist, has been actively involved in private environmental consulting throughout 
New Jersey since 1986. Mr. Hobbs has performed wetland delineations, vegetation and wildlife inventories, and soil 
studies. He works extensively with state and federal environmental agencies to coordinate field reviews and 
permitting. His expertise includes environmental reports, impact statements, mitigation plans, and permit applications 
(freshwater wetlands, flood hazard area, CAFRA, waterfront development, tidal wetlands, Section 10 and Section 
404). 

Education 
BS, Natural Resource Management, Cook College, Rutgers University, 1983 
Graduate Coursework, Forest Biology/Soil Science, College of Forest Resources, University of Maine at Orono 

Professional Experience 

LaGuardia Airport Access Improvement Project, Borough of Queens, Queens County, NY – Responsible for 
delineating the limits of tidal and freshwater wetlands in the vicinity a proposed automated people mover (APM or 
AirTrain) system to provide a reliable transit alternative for air passenger and employee access to LaGuardia Airport. 

CUNY College of Staten Island Athletic Field Improvements, Borough of Staten Island, NY - Ecological Task 
Manager responsible for delineating the limits of freshwater wetlands in the vicinity of proposed athletic field 
improvements at the CUNY College of Staten Island. 

Metro-North Railroad City Water Substation, Village of Mt. Kisco, Westchester County, NY – Responsible for the 
delineation of wetlands and preparation of a wetland delineation report for submission to the NY District, US Army 
Corp of Engineers for construction of Metro-North Railroad’s City Water Substation. 

NYCEDC Raise the Shorelines, Travis Avenue Improvements, Borough of Staten Island, NY - Ecological Task 
Manager responsible for delineating the limits of tidal and freshwater wetlands along approximately 920 linear feet of 
Travis Avenue in conjunction with proposed modifications to protect the roadway from future flooding. 

NYCEDC Raise the Shorelines, Mott Basin Improvements, Borough of Queens, NY - Ecological Task Manager 
responsible for delineating the limits of tidal and freshwater wetlands adjacent to Mott Basin from Dickens Street to 
Pinson Street in the Far Rockaway neighborhood of Queens, NY. The work was in conjunction with proposed 
infrastructure improvements to protect against future flooding.  

Van Pelt Park Improvements, Borough of Staten Island, Richmond County, NY – Responsible for delineating the 
limits of coastal wetlands in conjunction with proposed wetlands restoration and other improvements at Van Pelt Park 
on the Borough of Staten Island. 

South Hunterdon Regional School District, West Amwell Township, Hunterdon County, NJ – Ecological Task 
Manager responsible for delineating the limits of freshwater wetlands and obtaining a NJDEP wetland letter of 
interpretation, a flood hazard area verification and flood hazard area individual permit with riparian zone mitigation for 
the construction of a new 6-lane running track at the 54-acre South Hunterdon Regional High School.   

Proposed School Site, Township of Old Bridge, Middlesex County, NJ – Ecological Task Manager responsible for 
delineating the limits of freshwater wetlands and obtaining a NJDEP letter of interpretation for a 25-acre site in Old 
Bridge Township. 

Rt. 79 and Stevenson Drive, Township of Marlboro, Monmouth County, NJ – Ecological Task Manager 
responsible for obtaining a wetlands letter of interpretation for a 13.8-acre site proposed for a residential/commercial 
development. 

Sri Venkateswara Temple, Township of Bridgewater, Somerset County, NJ – Ecological Task Manager 
responsible for delineating the limits of freshwater wetlands and open waters on the of 29.5-acre tract in anticipation of 
an expansion of the existing facility. Applied for and obtained NJDEP wetlands letter of interpretation and flood hazard 
area verification. 



 
 
 
 
 
BRIAN HOBBS 
PERMITTING SPECIALIST 
Matrix New World Engineering 
 
PATH Harrison Car Maintenance Facility Flood Protection Wall, Towns of Harrison and Kearny, Hudson 
County, NJ – Responsible for delineating the limits of wetlands and obtaining a Flood Hazard Area Individual Permit, 
Upland Waterfront Development Individual Permit, Wetlands Transition Area Waiver Individual Permit, Coastal 
General Permit #20 and Tidelands Grant for the construction of approximately 3,600 linear feet of a new flood 
protection wall and the retrofitting of approximately 1,700 linear feet of an existing flood protection wall along the 
Passaic River at the Harrison Car Maintenance Facility in the Towns of Harrison and Kearny. 
 
 
Professional Registrations and Certifications 
Federally Certified Wetland Delineator (#WDCP93MD0710060A), 1993 
Secure Worker Access Consortium (SWAC) Member, 2018 
OSHA 40hr.HAZWOPER Health & Safety Training, 1992 
OSHA 8hr. HAZWOPER Health & Safety Refresher, Annually 
OSHA 10hr. Construction Safety and Health Training, 2012 
AMTRAK Roadway Worker Safety Training, 2020 
Metro-North Railroad Roadway Worker Safety Training, 2016, 2020 
Conrail Safety Training, 2019 
Port Authority of NY & NJ Roadway Worker Protection Training, 2018 
New Jersey Transit Roadway Worker / On Track Protection for Contractors, 2018 
Ecological Risk Assessment: Practice & Protocols, Rutgers University, 2015 
An Overview of New Jersey’s Flood Hazard Area Control Act Rules, NJDEP, 2011 
Redoximorphic Features, Soil Wetness & Water Table Relationships, PAPSS/POWRA, 2005 
Saturated Hydraulic Conductivity as a Site Evaluation Tool, PAPSS/POWRA, 2005 
Threatened and Endangered Species, Cook College, Rutgers University, 2000 
Threatened & Endangered Species: Regulations, Identification & Assessment, Cook College, Rutgers University, 1999 



 
 
SARAH SKLAR, AICP, LEED GA 
Senior Environmental Planner  
Matrix New World Engineering 
  

 
 

Professional Qualifications  
Sarah Sklar is a Senior Environmental Planner with over 7 years of experience in community and environmental 
planning for both the public and private sectors. Her expertise encompasses a broad range of planning initiatives 
including downtown revitalization, public outreach, comprehensive plans, zoning ordinances, site plan review, visual 
impact analyses, coastal consistency assessments, historic resources research, LEED compliance, and 
environmental impact assessments pursuant to the New York State Environmental Quality Review Act (SEQRA) 
and New York City Environmental Quality Review (CEQR), as well as the National Environmental Policy Act 
(NEPA). Mrs. Sklar has prepared numerous planning documents for various municipalities throughout New York 
including comprehensive and master plans, zoning code amendments, Local Waterfront Revitalization Program 
plans, feasibility studies, blight studies and downtown revitalization plans. Mrs. Sklar has also conducted extensive 
community outreach for municipal planning projects through visioning and public open house workshops, attending 
community festivals, performing surveys at local events, attending meetings with advisory committees and 
conducting interviews with community leaders and various stakeholders. Mrs. Sklar is well versed in ArcGIS (e.g., 
ArcGIS Pro, Collector and Business Analyst) and regularly prepares maps for various projects. Mrs. Sklar also has 
experience developing fiscal and economic impact analyses for mixed-use and residential projects utilizing various 
resources including IMPLAN Economic Modeling System software.   
 
Education 
International M.A., Tel Aviv University, Israel, Environmental Studies, August 2014 
B.A., University at Albany, English with a Minor in Communications, May 2012 
American Intercontinental University: London, England Fall 2011 Semester Abroad  
 
Professional Affiliations, Certifications & Training 
American Planning Association New York Metro Chapter Member 
American Institute of Certified Planners (AICP) #33999– Certified in July 2022 
Accredited LEED Green Associate (ID #10982104) – Issued March 2015 
USGBC Greenhouse Gas Inventory Training – Issued December 2019 
 
Professional Experience 
Raise Shorelines Citywide: Mayberry Promenade – Mrs. Sklar assisted with drafting and compiling portions of 
the Environmental Assessment Statement (EAS) document including the Short EAS Form and various 
supplemental analyses (e.g., Natural Resources, Construction) pursuant to CEQR and New York City Department 
of City Planning guidelines.  Additionally, Mrs. Sklar helped developed cartographic and spatial analyses in support 
of environmental impact analysis.  The proposed project involved replacement and expansion of a degraded 
waterfront revetment in Staten Island. 
 
Broadway Junction Station Complex ADA and Circulation Improvements, Brooklyn, New York – Prepared 
the NEPA Categorical Exclusion Worksheet and assisted in the preparation of portions of the EAS document 
supplemental analyses (i.e., hazardous materials, environmental justice) pursuant to CEQR and New York City 
Department of City Planning guidelines, in tandem with the require NEPA Environmental Assessment (EA). 
Additionally, developed cartographic and spatial analyses in support of environmental impact analysis.  The 
proposed project involved ADA upgrades and circulation improvements to the Broadway Junction Station Complex 
in the East New York neighborhood of Brooklyn.  The project also involved consideration of parkland alienation at 
the adjacent Callahan Kelly Playground to facilitate the aforementioned improvements. 
 
Arthur Avenue Affordable Housing Environmental Review, Bronx, NY – Lead author of the NEPA document 
as required by the New York City Department of Housing Preservation and Development for funding through the 
US Department of Housing and Urban Development’s HOME Investment Partnerships Program and Project-Based 
Section 8 Housing Assistance Payments Program (Project-Based Vouchers or PBVs). The funding will facilitate the 
construction of a 177-unit senior residential building with community facility space to be utilized by a non-profit 
partner for supportive services for residents. Mrs. Sklar prepared all aspects of the NEPA document and associated 
maps. 
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Syracuse Downtown Redevelopment Initiative, Syracuse, New York – Mrs. Skar supported planning efforts for 
the Syracuse Downtown Redevelopment Initiative (DRI), including providing technical assistance during the DRI 
project consideration process, and contributing analyses, surveys, planning support and stakeholder and local 
government engagement that support the City of Syracuse as it transforms its downtown into a vibrant center of 
economic activity. Mrs. Sklar assisted in managing the final public workshop and open house with the project team, 
which focused on community feedback on the final group of Southwest Gateway projects under DRI funding 
consideration. Mrs. Sklar assisted with answering questions about transformative projects and the overall DRI 
planning process.   
 
Hicksville Downtown Code, Town of Oyster Bay, NY – Mrs. Sklar assisted in the preparation of zoning code 
amendments to support the redevelopment of Downtown Hicksville as envisioned in the Downtown Revitalization 
Initiative Plan.  The proposed zoning amendments are intended to provide for the type of attractive and appropriate 
redevelopment in a 168±-acre area around the Hicksville LIRR Station with viable and compatible uses that are 
consistent with Town and community goals, and the purpose and intent of the DRI. Mrs. Sklar assisted with various 
tasks including preparation of maps, preparation of draft code sections and participation in working meetings with 
Town representatives. 
 
Sag Harbor Local Waterfront Revitalization Program Update, Sag Harbor, NY – Senior Project Planner who 
assisted with research, writing draft sections, preparing maps, preparation of the coastal risk assessment and 
facilitating meetings for the Sag Harbor LWRP Update. Tasks include inventory and analysis update, Community 
Outreach Plan, Waterfront Revitalization Area Boundary update, update to Local Waterfront Revitalization Policies 
that reflect the public input and the goals and objectives of the community. The LWRP identifies long-term proposed 
land and water uses within the waterfront and harbor areas and proposed projects necessary to implement the 
LWRP Update. Mrs. Sklar also prepared the required quarterly NYSDOS reporting documents for the Village of Sag 
Harbor.   
 
Kings Park Downtown Revitalization Master Plan, Town of Smithtown, NY – Mrs. Sklar supported planning 
efforts associated with the Kings Park Downtown Revitalization Plan including evaluating and summarizing 
previously planning efforts in the downtown, attending a walking tour of the downtown study area with the Town’s 
planning staff, preparing the existing conditions sections of the plan and developing goals and actions for the 
downtown. The Downtown Revitalization Master Plan is a culmination of previous planning studies for downtown 
Kings Park and focuses on improving the compact business district and areas around the train station to create a 
more attractive and vibrant downtown. 
 
Glen Cove Brownfield Opportunity Area Program Step III, Glen Cove, NY – Mrs. Sklar participated in the public 
open house on behalf of the City of Glen Cove where interested parties learned about the BOA Program, the 
successes that have been achieved utilizing funding from the DOS for implementation, the recommendations 
included in the Draft Step III Implementation Strategy document and an opportunity to provide feedback. Mrs. Sklar 
assisted with preparation of poster boards for the various stations at the open house and participation packets which 
were available in both Spanish and English. Mrs. Sklar engaged with members of the public to understand their 
concerns, answer questions about implementation strategies for the various strategic sites where redevelopment 
would occur and discuss the three steps in the BOA process. 
 
Village of Woodsburgh Vision Plan and Zoning Code Amendments, Woodsburgh, NY – Project Manager and 
lead author of the Village of Woodsburgh’s Comprehensive Plan consisting of existing conditions, vision statement, 
goals, objectives, implementation actions and associated graphics. This Vision Plan reflects consensus that is 
achieved through a participatory public input process, and contains the land use, environmental and related policies 
that will guide the future of the community, as well as guide the Village Board of Trustees in the adoption specific 
local laws and regulations. Mrs. Sklar led all aspects of the public outreach on behalf of the Village to solicit 
community input to prepare the comprehensive plan. Specifically, Mrs. Sklar prepared the online public survey, 
prepared all presentation materials, and facilitated a public open house workshop that consisted of multiple stations 
on focus topics. The input received through both the open house and online survey were synthesized so that the 
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results informed the recommendations of the Vision Plan that will guide the future of the community, as well as 
guide the Village Board of Trustees in the adoption specific local laws and regulations. The Vision Plan led to an 
intermunicipal agreement between the Town of Hempstead, Village of Lawrence and Village of Woodsburgh to 
adopt a Coastal Conservation Zoning District to preserve environmentally sensitive land spanning the three 
municipalities. Mrs. Sklar also prepared all SEQRA documentation for the adoption of the Vision Plan and the 
Zoning Code amendments.  
 
Town of Montgomery Comprehensive Plan and Zoning Amendments, Montgomery, NY – Lead author and 
task manager of all aspects of the Town of Montgomery Comprehensive Plan update. Mrs. Sklar prepared the 
inventory and analysis existing conditions report, coordinated and led various public outreach events, created 
various maps, attended Comprehensive Plan Committee meetings, prepared the online public survey and drafted 
the overall comprehensive plan document. Mrs. Sklar assisted with all phases of the community participation 
process including attending CPC meetings (which were held both online and in person), interviewing public officials 
and service providers in the three Villages within the Town, preparing the online public survey, and coordinating 
and leading various public outreach events.  Mrs. Sklar also assisted in the preparation of various Zoning Code and 
Zoning Map amendments as outlined in the recommendations of the Comprehensive Plan.  
 
Consolidation of Fire Island Erosion Control Districts, Town of Brookhaven, NY – A Feasibility Study was 
undertaken for the potential consolidation of six existing erosion control special improvement districts, which provide 
funding to support recovery costs in connection with storm events and erosion control on Fire Island in the Town of 
Brookhaven. As Project Manager, Mrs. Sklar managed the overall day-to-day responsibilities of the project, 
coordinated with the subconsultant team and lead project meetings with Town representatives and Community 
Homeowner Association representatives from each of the six Fire Island Erosion Control Districts in addition to 
preparing the Feasibility Study. Mrs. Sklar attended several meetings with the project team and erosion control 
district representatives over the course of the project to discuss mutual benefits and concerns, share information, 
and seek resolution of obstacles to consolidation.  
 
City of Long Beach Zoning Code and Zoning Map Amendments, Long Beach, NY – Mrs. Sklar assisted in the 
preparation of the amendments to the Code of Ordinances for the City of Long Beach include amendments to the 
Zoning Map and text changes to the Zoning Code, as well as creation of a Community Benefits Bonus policy. The 
Code of Ordinance amendments are intended to incentivize the redevelopment of several long standing vacant and 
underutilized properties in this central portion of the City’s Boardwalk, encourage additional opportunities for mixed 
uses along the City’s Oceanfront Park and Boardwalk, and foster investment in the community. The amendments 
established a Community Benefit Bonus program that would allow for additional development (e.g., density, height) 
in exchange for investment in public benefits (e.g., downtown beatification, coastal resiliency, affordable housing, 
streetscape improvements). Mrs. Sklar was the lead author of the zoning text amendments, performed field 
reconnaissance and prepared various maps utilizing GIS including the amended Zoning Map. Mrs. Sklar also 
attended working meetings with Building Department, Corporation Counsel and City Council to refine the Code of 
Ordinance amendments.  
 
Waterfront Overlay District (DO-7) Form Based Zoning Code and Zoning Amendments Supplemental 
Generic Environmental Impact Statement (SGEIS), New Rochelle, NY – Assisted in the preparation of all 
sections of the SGEIS assessing the potential environmental impacts from the adoption of proposed amendments 
to “Downtown Overlay Zones” of the City of New Rochelle Code and revisions to the City’s Official Zoning Map to 
extend the Downtown Overlay Zones to create a new Waterfront Overlay District, as well as update the 2015 
Theoretical Development Scenario for the overall Downtown Overlay Zone. The project is intended to continue 
economic growth, while remaining flexible to address changes in market demands and finding creative ways to 
strengthen the connections of the City’s core with its waterfront. Mrs. Sklar also participated in weekly meetings 
with the City of New Rochelle and its consultants, as well as prepared all maps for the SDGEIS.   
 
Wainscott Commercial Center Commercial/Industrial Subdivision, East Hampton, NY – Project Manager and 
lead author of the Draft Environmental Impact Statement (DEIS) for a 50 lot commercial/industrial subdivision at a 
reclaimed sand and gravel mine located in the hamlet of Wainscott. Mrs. Sklar coordinated with the landscape 
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architects, civil engineers and traffic engineers to compile and summarize all relevant information to include in the 
relevant DEIS sections. In addition to preparing all sections of the DEIS, Mrs. Sklar also prepared a commercial 
market analysis addendum identify alternative commercially zoned properties in the Town for similar 
commercial/industrial development proposed at the Wainscott Commercial Center, as well as a buildout of the site 
based on a reason range of potential uses as permitted or specially permitted under the Town’s Zoning Code. Mrs. 
Sklar also prepared all associated maps for the DEIS.   
 
Deepwater Wind South Fork Wind Farm, East Hampton, NY – Assisted in the preparation of an Environmental 
Impact document pursuant to Article VII of the NYS Public Service Law for an offshore wind farm consisting of 12 
wind turbine generators within a Bureau of Ocean Energy Management Renewable Lease Area in federal waters. 
Mrs. Sklar prepared the environmental review for the approximately 4.1-mile terrestrial export cable from the south 
shore to the mainland electric grid in the Town of East Hampton, Suffolk County. Mrs. Sklar performed a land use 
survey along the terrestrial cable route utilizing ArcGIS Collector and prepared the land use, zoning and public 
policy section of the Environmental Impact portion (Exhibit 4) of the Article VII permit application. 
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Acronyms 
BOEM    Bureau of Ocean Energy Management 

CMECS   Coastal and Marine Ecological Classification Standard 
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Project Background 
The HERA Power Link Project (Project) is a proposed transmission system that will import power produced within offshore 
wind facilities in areas leased in federal waters of the Atlantic Ocean (WEAs) into the transmission system serving New York 
City within New York Independent System Operator’s (NYISO) Zone J of the New York Control Area.  

The Project will collect and transmit up to 1,200 megawatts (MW) of power from one or more offshore collection platforms 
(OCP) located in federal waters and transmit it to a point of interconnection (POI) located at either the Con Edison Brooklyn 
Gowanus Substation (Preferred POI) or the proposed Brooklyn Clean Energy Hub (BCEH) (Alternate POI), if available. A 
portion of the Project (Facility) will lie within New York State, as described below. 

1. Approximately 12.9 miles (11.2 nautical miles) of two HVDC submarine cables and an associated fiber optic cable 
(collectively, “HVDC Submarine Cable System”) buried beneath the seabed of New York State waters within the New 
York Bight, Raritan Bay, and Upper New York Bay, with landfall on the eastern shore of Staten Island. 
 

2. Transition of the HVDC system from submerged cables to upland cables at the Converter Station site utilizing 
horizontal direction drill (HDD) technology performed from land.  The HDD transition is approximately 1,200 ft long 
and will consist of two bores.  Two permanent upland underground transition vaults and one fiber optic vault will be 
installed in the upland, where the HVDC Submarine Cable System will be spliced into an HVDC Land Cable System.  
The operation will require construction of temporary nearshore containment structure(s) at the offshore end (exit pit) 
of the HDD operation. 

 
3. Up to several hundred feet of a HVDC Land Cable System connecting the transition vaults to the Converter Station 

and consisting of two underground HVDC cables and one fiber optic cable (collectively, “HVDC Upland Cable 
System”).  

 
4. A Converter Station proposed at 200 Edgewater Street on the eastern shore of Staten Island, where an existing 

industrial facility will be redeveloped to install a Converter Station using HVDC technology to convert power from 
HVDC to HVAC. 

 
5. Up to several hundred feet of four HVAC, tri-core underground cables with associated fiber optic cable (“HVAC Land 

Cable System”) linking the Converter Station to four upland underground transition vaults and one fiber optic vault. 
 

6. Transition of the HVAC system from upland cables at the Converter Station site to submerged cables Upper New 
York Bay utilizing horizontal direction drill (HDD) technology performed from land.  The HDD transition is 
approximately 1,200 ft long and will consist of four bores.  The operation will require temporary nearshore 
containment structure(s) at the offshore end (exit pit) of the HDD operation. 

 
7. Approximately 4.6 miles (4.0 nautical miles) of four HVAC tri-core submarine cables and an associated fiber optic 

cable (collectively, “HVAC Submarine Cable System”) buried beneath the seabed of New York State waters within 
the Upper New York Bay, with landfall on the western shoreline of Brooklyn at 4100 1st Avenue (Brooklyn Landing). 

 
8. Transition of the HVAC system from submerged cables in Upper New York Bay to upland cables at the Brooklyn 

Landing Site utilizing horizontal direction drill (HDD) technology performed from land.  The HDD transition is 
approximately 1,200 ft long and will consist of four bores.  Four permanent upland underground transition vaults and 
one fiber optic vault will be installed in the upland, where the HVAC Submarine Cable System will be spliced into the 
HVAC Land Cable System.  The operation will require construction of temporary nearshore containment structure(s) 
at the offshore end (exit pit) of the HDD operation. 

9. HVAC Land Cable System buried beneath public roadways and ROWs from the Transition Vaults to the POI.  The 
route from the transition vaults to the Preferred POI is approximately 1.2 miles.  The route from the transition vaults 
to the Alternate POI, if available, is approximately 5.8 miles. 

The components of the Land Cable Systems (HVDC and HVAC) will be installed underground in duct banks and conduits, 
while the Submarine Cable Systems (HVDC and HVAC) will be directly buried in the seabed. Transitions from upland to 
submerged cables will be installed underground via HDD technology.  Figures 1 depicts the location of the Facility. 
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Project Objective 
The purpose and objective of this document is to establish and characterize the existing benthic environment and sediment 
characteristics in the Upper and Lower NY Bays and assess potential impacts to the benthic community resulting from the 
proposed Facility. Numerous prior studies have well documented existing benthic conditions throughout NY/NJ harbor.  As 
such, this report utilizes available information, data, and findings from prior studies to establish baseline conditions and 
assess impacts. Studies utilized include the NYSERDA Offshore Wind Master Plan (2017), the NYSERDA Draft Constraints 
Assessment (2022), the NYCEDC Financial District and Seaport Climate Resilience Plan Biological and Habitat Sampling 
Event (2022) and two prior Article VII applications proximate to the proposed Facility (Bayonne Energy Center and Empire 
Wind 1). The proposed Hera Power Link will install submarine cable systems in the general submarine environments 
sampled and analyzed in Bayonne Energy Center Benthic Macroinvertebrate Community Assessment (prepared by ESS 
Group in 2008) and the 2019 Benthic Assessment Survey of Proposed Export Cable Routes in Support of the Equinor Wind 
(prepared by Inspire in 2019). This paper provides regulatory context and summary of the findings of prior studies This 
paper is intended to be used by the Commission and New York State Department of Environmental Conservation (NYSDEC) 
and other involved agencies to make informed decisions on the appropriate environmental approach for the proposed Hera 
Article VII Environmental Impact assessment (Exhibit 4). 

Regulatory Environment 
Under Article VII of the Law, major transmission facilities are required to obtain a Certificate of Environmental Compatibility 
and Public Need from the Commission. In addition to other aspects of the Facility routing and design, the Commission is 
required to consider the potential for construction, operation, and maintenance of the facility to have environmental impacts. 
The assessment of impacts is required to include consideration of effects on the plant and animal life including effects on 
the benthic resources that would be disturbed by submarine portions of the proposed facility. A review of prior Article VII 
Exhibit 4 (Environmental Impact) documents indicates site specific sediment and benthic sampling, and analyses were 
conducted to establish the existing benthic and sediment conditions. Further, under these regulations the Certificate for the 
Hera Power Link will include requirements for preparation and implementation of an Environmental Management and 
Construction Plan (EM&CP) that will enumerate environmental mitigation measures including those that will protect the 
submarine sediment characteristics and benthic environment. 

Future sampling and monitoring for the Hera Facility will be conducted pre- and post-construction in accordance with the 
following: 

• BOEM’s site characterization requirements in 30 Code of Federal Regulations (CFR) § 585.626 
• BOEM’s Guidelines for Providing Benthic Habitat Survey Information for Renewable Energy Development on the 

Atlantic Outer Continental Shelf Pursuant to 30 CFR Part 585 (BOEM 2019a) 
• BOEM’s Guidelines for Providing Information on Fisheries for Renewable Energy Development on the Atlantic Outer 

Continental Shelf Pursuant to 30 CFR Part 585 (BOEM 2019b) 
• The National Oceanic and Atmospheric Administration National Marine Fisheries Service Greater Atlantic Regional 

Fisheries Office’s Recommendations for Mapping Fish Habitat (NOAA Fisheries 2020) 

Any requirements provided by the NYSDEC or the Commission during future consultations will be included in the final 
Hera pre- and post-installation benthic surveying/sampling and monitoring plan.  

PRIOR BENTHIC AND SEDIMENT STUDIES 
Several benthic surveys and assessments that encompass the proposed Hera Facility Subsea Cable Route have been 
undertaken, as follows:  
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• Draft Offshore Wind Cable Corridor Constraints Assessment prepared for NYSERDA (WSP, 2022) 
• New York State Offshore Wind Master Plan (NYSERDA, 2017): 

o Analysis of Multibeam Echo Sounder and Benthic Survey Data 
o Fish and Fisheries Study 

• Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf Offshore 
New York (BOEM, 2016) 

• Commercial and Research Wind Lease and Grant Issuance and Site Assessment Activities on the Atlantic Outer 
Continental Shelf of the New York Bight Final Environmental Assessment (BOEM, 2021) 

• Shallow Water Benthic Mapping: West Side Manhattan and Brooklyn Waterfront prepared for New York State 
Department of Environmental Conservation and New York City Department of Environmental Protection 
(e4sciences, 2015)  

• Financial District and Seaport Climate Resilience Plan Biological and Habitat Sampling Event (NYCEDC, 2022) 

Some of these assessments are part of a larger effort to better understand the potential environmental impacts of renewable 
energy installations in New York State waters. Relevant information from these documents that pertain to the Hera Facility 
is summarized further below. 

In addition to these documents, Benthic Survey reports were prepared for the Empire Wind Article VII Application, and a 
Pre- and Post-Installation Benthic Community and Sediment Monitoring Plan was prepared for the Bayonne Energy Center 
(Bayonne) Article VII Application. Both projects are located along or in the vicinity of the Facility Subsea Cable Route.  

As several surveys have been completed for the region and encompass the Subsea Cable Route (including recent surveys 
conducted in 2019 and 2020 for Empire Wind), this data will be utilized to assess potential impacts in the Hera Article VII 
submission and have been included herein. Similar to the previous Article VII projects, site-specific pre- and post-installation 
benthic surveying/sampling and monitoring will be conducted following the Article VII submission for the Hera Facility, which 
will be in accordance with relevant federal guidelines as further discussed below. 

Results of Recent Surveys and Assessments 
Draft Offshore Wind Cable Corridor Constraints 
Assessment (2022) 
NYSERDA’s Draft Offshore Wind Cable Corridor Constraints Assessment (NYSERDA Assessment) seeks to advance the 
coordination and planning efforts for offshore wind development in four separate areas of the State, including the New York 
Harbor Approach that is most relevant to the Hera Power Link. There are several zones within the New York Harbor 
Approach; however, the zones that encompass the Hera Power Link facility include the Lower NY Bay/Atlantic zone, the 
Narrows zone, the Narrows East zone, the Narrows West zone, the Upper NY Bay zone, the Upper NY Bay Brooklyn zone, 
the Upper NY Bay The Flats zone, and the Upper NY Bay Staten Island zone. Qualitative criteria are used to define 
constraints for each resource in the NYSERDA Assessment. While High, Medium, and Low levels are used consistently 
throughout to describe constraints, the criterion for each resource varies and is listed in Table 2-1 of the NYSERDA 
Assessment. For Aquatic and Biological Resources and Sensitive Habitat (which includes benthic resources), the qualitative 
criteria are as follows: 

• Low: Sensitive habitats are not mapped or known to be within the vicinity. Listed species may be present, but 
transient. No artificial reefs or mapped Submerged Aquatic Vegetation (SAV). 

• Medium: Isolated areas of sensitive habitats and/or listed species (if transient/not present year-round and can be 
avoided through time-of-year restrictions). Potential critical life stages present like spawning during certain times of 
year. Areas of highly valued or unique resources that should be avoided. 

• High: Presence of multiple habitats, including artificial reefs, cold-water corals, SCFWH, sensitive habitats, and/or 
nontransient listed species. Extensive mapped SAV. 
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For Aquatic and Biological resources, the NYSERDA Assessment concludes the Lower NY Bay/Atlantic zone within the New 
York Harbor Approach is ranked medium for aquatic biological resources while the Lower Hudson, Raritan Bay and Middle 
Hudson zones are ranked high for these resources. Impacts during construction, operation, maintenance, and 
decommissioning are noted for each resource. In the New York Harbor Approach area, the Assessment notes that potential 
impacts from construction of offshore wind cables vary in degree of magnitude based on the timing of the construction and 
the installation methods; “the impacts during construction include temporary disturbance and short-term displacement of 
mobile species due to noise and turbidity, and short- to long-term disturbance of sensitive habitats and the benthic 
environment due to excavation or burial, including down-current sedimentation from resuspended sediment. Installation of 
OSW [offshore wind] cables cause mortality to non-mobile species and life stages within the footprint of construction” 
(NYSERDA, 2022). The Assessment further indicates benthic populations in disturbed areas would be expected to recover 
within less than 1 year and up to 6 years. The permanent operation of offshore wind cables was found to have potential for 
short-term effects on aquatic biological resources and sensitive habitats (including benthic resources) primarily associated 
with any maintenance activities that may include physical disturbance and/or increased vessel traffic. The Assessment 
further indicates electromagnetic fields (EMF) from offshore wind cables could change presence, distribution, or behavior 
of marine species including benthic organisms. 

The Assessment provides the following measures to minimize/mitigate potential effects on the benthic environment:  

• Suspended Sediment and Water Quality Monitoring Plan 
• Site Specific Benthic Sampling Plans for Pre Installation and Post Installation  
• Adherence to Agency Defined Time of Year Restrictions  
• Compliance with BOEM and NOAA Noise Minimization and Mitigation  
• Turbidity and Suspended Sediments Water Quality Monitoring during In Water Activities  
• Cable Maintenance and Monitoring Plan  
• Pre- and Post-energizing Telemetry Study of Finfish/Crustacean Movement  
• Utilize Best Available Technology and Best Management Practices during Construction 

The Assessment concludes that New York State can achieve the offshore wind mandated by the Climate Act while also 
limiting impacts on environmental resources including the benthic community. 

 

New York State Offshore Wind Master Plan (2017) 
The NYSDERA New York State Offshore Wind Master Plan (Offshore Wind Master Plan) is a compilation of data from more 
than twenty studies and produces a comprehensive roadmap to encourage development of offshore wind “in a manner that 
is sensitive to environmental, maritime, economic, and social issues while addressing market barriers and aiming to lower 
costs” (NYSERDA, 2022). The two studies summarized below provide benthic data geographically relevant to the submarine 
portions of the proposed Hera Power Link. 

Analysis of Multibeam Echo Sounder and Benthic Survey Data 
The 2017 Analysis of Multibeam Echo Sounder and Benthic Survey Data (MBES and Benthic Study) analyzes the benthic 
and sediment characteristics of the seafloor within four selected areas (area of analysis) to facilitate the planning process 
for future offshore wind development and understand the effects of offshore energy construction on benthic habitats. The 
area of analysis excludes areas closer than fifteen nautical miles (nm) from shore and water depths deeper than sixty-two 
meters, as well as the Hudson North Wind Energy Area (WEA). High resolution Multibeam Echo Sounder (MBES) data and 
Sediment Profile Image (SPI) and Plan View (PV) photographic data were collected within the area of analysis from June 
2017 to August 2017. See Figure below from the MBES and Benthic Study identifies the MBES and benthic survey areas 
(Areas 100 through 400) and SPI/PV Stations within the MBES and benthic survey areas. 
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Data collected from SPI/PV images indicated that surveyed areas were composed of soft-bottom substrata that were firm 
sands and occupied by diverse benthic biotic communities. The survey indicated “Soft Sediment Fauna”, which is defined 
as “Areas that are characterized by fine unconsolidated substrates (sand, mud) and that are dominated in percent cover or 
in estimated biomass by infauna, sessile epifauna, mobile epifauna, mobile fauna that create semi-permanent burrows as 
homes, or by structures or evidence associated with these fauna (e.g., tilefish burrows, lobster burrows.” This subclass 
includes the Diverse Soft Sediment Epifauna Biotic Group, defined as: “Highly varied and diverse communities of mixed 
fauna that are present on the surface of soft unconsolidated substrates. Common taxa include annelids, holothurians, 
ophiuroids, anemones, tunicates, mollusks, sea pansies, hydroids, bryozoans, sea urchins, sponges, echiuroids, priapulids, 
sand dollars, and many others.” Further, the Study indicates hard bottom habitats are viewed as potentially valuable and 
sensitive as they often provide environments for spawning and residence of juvenile fish, shellfish, and lobster and are ideal 
locations for squid to lay their eggs. The relevant results of the benthic sampling from the MBES and Benthic Study are 
contained in Appendix A-1 of this report.  

According to the MBES and Benthic Study, the primary biotic community observed throughout the area of analysis was 
Echinocardium Bed, as the sand dollar Echinarachnius parma was observed at most stations, ranging from sparse to 
complete cover. The MBES and Benthic Study explains that the varied abundance of sand dollars was likely influenced by 
the presence of food sources. Additionally, infauna and mobile epifauna associated with soft sediments, such as crabs, 
gastropods, bivalves, burrowing anemones, and sea stars, were observed throughout the area of analysis. In softer fine 
and very fine sand, infaunal tube-building and burrowing polychaetes, as well as abundant beds of thin Ampelisca amphipod 
tubes, were observed and orange sponges were observed at several SPI/PV stations, mainly in Area 400 (see image 
above). 

Relative to the Hera Power Link the Study makes the following findings:  

• Seafloor surface geology and benthic habitats indicate suitability for offshore wind development  
• Neither acoustic nor optical data indicated sensitive environments 
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• Data Indicates bedforms and sediments that can be characterized as soft substrata subject to episodic sediment 
transport events. 

The Study included analyses that resulted in the following recommendations for benthic assessments/monitoring in lease 
areas and along any cable route sites: 

• Sample collection plans for benthic environment to follow BOEM’s guidelines of one sample per 1 to 2 km² 
(Guidelines for Providing Benthic Habitat Survey Information for Renewable Energy Development on the 
Atlantic Outer Continental Shelf Pursuant to 30 CFR Part 585) 

• Develop an integrated multiscale approach for future benthic assessments and monitoring utilizing acoustic and 
optical data  

• Coastal and Marine Ecological Classification Standard (CMECS) Biotic Component Subclass classifier to be 
used for “broad-brush” screening of seafloor habitats to identify areas where seafloor construction may have 
lesser effects on benthic habitats (such as Soft Sediment Fauna) and would indicate areas unsuitable or 
requiring further detailed study to determine suitability (such as Attached Fauna). 
 

Fish and Fisheries Study 
This Fish and Fisheries Study (FFS) integrates existing data on fish populations, habitats, and fisheries and provides an 
overview of potential risks and sensitivities to these resources as a result of potential stressors during the pre-construction, 
construction, and operation phases of wind farm development. FFS considers the offshore wind activities associated with 
pre-construction surveys, construction activities, and operation. 

FFS assumes preconstruction surveys would include activities to obtain bathymetric contours and sediment sampling/coring 
and that these activities would increase suspended sediments and turbidity within the surrounding water column. FFS 
concludes these activities would be short-term and localized such that effects on benthic communities would be temporary 
and recovery would be expected subsequent to the activities.  

FFS discusses construction activities that include site preparation (e.g., clearing, grading), pile driving, jet plowing, dredging, 
backfilling, and vessel anchoring and assumes these could increase suspended sediment and turbidity. FFS finds these 
activities are temporary, and sediment type, extent of disturbance, duration of the activity and construction methods would 
determine the magnitude of impact. FFS discusses increased sedimentation and turbidity can cause a decrease in benthic 
fertilization, larval survival, and settlement, which can affect food-web dynamics, but that benthic fauna generally adapts to 
minor, temporary increases in suspended sediments. Further, construction activities have potential to remove benthic habitat 
where permanent structures (wind turbine or generators) are placed.  

FFS finds that these activities would remove minimal habitat when compared with the available habitat. Benthic habitat 
would also be removed by excavation activities for cable burial. After construction is complete and cables are buried, benthic 
communities would be able to recolonize the seafloor such that habitat removal from excavating and jet-plowing activities 
would be temporary. FFS references a study of benthic community response to sound dredging and shoreface nourishment 
found that seabed-disturbing activities such as jet plowing could result in an increase in benthic diversity and abundance in 
colonizing species following construction.1 Vibrations caused by bottom-disturbing activities impacts benthic invertebrates 
similarly to flatfish, which can in turn impact higher trophic levels through food web dynamics. Literature reviews conducted 
for the Fish and Fisheries Study suggested benthic invertebrates such as tube-dwelling polychaetes, sea shrimp, and 
crustaceans can sense vibrations and may even utilize that sense to aid in burrowing, feeding, and detection of predators. 
The temporary displacement of fish during construction activities due to effects of turbidity, sensory disturbances, and habitat 
disruption could potentially impact existing food web dynamics. However, a study on the effects of fish communities from 
offshore wind farms discussed in the Fish and Fisheries Study found that benthic epifauna growing on the wind turbine 
provided increased feeding opportunities for other fish, which redistributed fish in patchy assemblages distributed 
throughout the wind farm impact area. Habitat would also be temporarily converted where dredging activities occur for cable 
placement, which would remove existing benthic communities and bottom contours. FFS assessment of effects on benthic 

 

1 van Dalfsen, J.A., and K. Essink. 2001. “Benthic community response to sand dredging and shoreface nourishment in Dutch coastal waters”. 
Senckenbergiana maritima 31(2): 329-332. 
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communities indicates these habitats would re-establish after construction activities are completed and note that re-
established communities may not comprise the same species and community structure as the original communities.  

FFS states that potential heat produced by operation of high-voltage cables is expected to be heavily dependent on 
substrate type, burial depth, cable type, and ambient temperatures. Although preliminary studies have indicated that benthic 
species may avoid areas with high heat emissions, the study indicates that as developers assess possible sites for wind 
farms, the sediment type and required burial depth to minimize risk of heat would be considered, and burial depths would 
be discussed during construction planning; if cables are buried deep enough of covered well enough then impacts would 
be reduced.  

Despite potential impacts, described, FFS concludes benthic communities are expected to recolonize on disturbed seabed 
areas and, subsequent to construction, begin new colonization on offshore wind structures and foundations. It further 
recommends implementation of best management practices and regulatory guidelines, as well as collaborating with fishers 
and conducting site assessments and monitoring. 

 

Commercial Wind Lease Issuance and Site Assessment 
Activities on the Atlantic Outer Continental Shelf 
Offshore New York (2016) 
As the MBES and Benthic Study did not characterize the benthic habitat in the Hudson North WEA, a brief discussion of 
the BOEM 2016 Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic Outer Continental Shelf 
Offshore New York Environmental Assessment (2016 EA) is provided. 

The 2016 EA indicates the most common benthic habitat (covering about 75 percent of the area of the Hudson North WEA) 
was mid-position flats at moderate depths (101 feet to 246 feet) on fine to medium sand. Characteristic species for this 
habitat are provided in Table 4-4 of the 2016 EA and Appendix A-2 of this report.2 The 2016 EA concluded that overall 
impacts to benthic organisms and habitats from conducting a site assessment in the Hudson North WEA would be minor. 
Specifically, impacts of routine activities including site characterization surveys and construction, operation, and removal of 
a meteorological tower and/or buoys on benthic communities would be minor, except for buoy decommissioning and 
removal, which would have negligible impacts. Primary effects of routine activities would be crushing and smothering by 
anchors, moorings, driven piles, and scour control equipment. However, these impacts would be limited to the immediate 
footprint of the infrastructure. As noted in the 2016 EA, the recovery of affected soft-bottom communities to pre-disturbance 
levels is expected to take between a few months to 3 years, depending on the degree of impact and specific composition 
of the benthic community. Impacts to benthic communities from non-routine events are limited to those associated with 
diesel spills. However, given the low likelihood of spills and extremely low likelihood of diesel reaching the seafloor in the 
event of a spill, the 2016 EA concluded that impacts from non-routine events would be negligible. 

 

Commercial and Research Wind Lease and Grant 
Issuance and Site Assessment Activities on the Atlantic 
Outer Continental Shelf of the New York Bight Final 
Environmental Assessment (2021) 
The 2021 Commercial and Research Wind Lease and Grant Issuance and Site Assessment Activities Final Environmental 
Assessment (2021 Final EA) was prepared to evaluate the impacts associated with a leasing all or some of the New York 
Bight WEAs for commercial and research wind energy development. The 2021 Final EA also assesses the impacts 

 
2 According to the 2016 Site Assessment, the species-habitat associations in Table 4-4 were derived from data spanning the entire Southern New 
England Region and may not be exactly the same as those within the WEA. 
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associated with granting of rights-of-way (ROWs) and rights-of-use and easement (RUEs) in the region of the Outer 
Continental Shelf (OCS) of the NY Bight. Although this document does not characterize the existing benthic conditions along 
the Hera Facility Subsea Cable Route, the 2021 Final EA offers insight into potential impacts to benthic communities that 
could arise from sampling and monitoring efforts. 

According to the 2021 Final EA, the main impacts on benthic organisms from routine activities include crushing or 
smothering of organisms by anchors and moorings, geotechnical and benthic equipment, and clump anchors for the met 
buoys. Impacts from samplings are anticipated to be limited to the immediate area of activity and within and around the 
anchor from both the anchor footprint and the mooring line. However, the 2021 Final EA notes that the data collected during 
high-resolution geophysical (HRG) surveys could identify certain benthic habitat features (such as complex habitat), which 
would allow lessees to develop and implement appropriate avoidance measures for placement of anchors, moorings, and 
clump anchors. The 2021 Final EA indicates that larger, mobile benthic organisms (e.g., lobsters, crabs) may be able to 
avoid lethal impacts but would still be displaced within the footprint of infrastructure. Additionally, the 2021 Final EA suggests 
that sediment suspension and redistribution during met buoy deployment could interfere with the filter-feeding mechanisms 
of bivalve mollusks (e.g., scallops); however, this impact would be short term, localized, and only occur for a maximum of 
twenty met buoys in the entirety of the WEAs. The 2021 Final EA concludes these site characterization activities would not 
physically alter the benthos since sonar, sub-bottom profiling, magnetometry, and benthic imaging involve remote sensing 
of the seafloor. Overall, the 2021 Final EA concludes the following:  

• Benthic impacts from site characterization activities are expected to be minor. 
• Impacts to benthic resources from biological surveys are expected to be negligible  
• Benthic impacts from buoy installation and operation are expected to be minor. 
• Benthic impacts from buoy decommissioning are expected to be negligible. 
• Some invertebrates are prey for listed species (e.g., whales, sea turtles, sturgeon), and impacts to benthic resources 

may alter the diet composition of these protected species. However, any effects to protected species resulting from 
benthic disturbance are expected to be negligible. 

• Impacts to benthic resources from non-routine events are expected to be negligible as sand substrate recovers 
quickly without remedial or mitigating action. 

BOEM anticipated that the combined overall impacts associated with leasing all or some of the New York Bight WEAs, 
with granting of ROWs and (RUEs) and with ongoing and reasonably foreseeable planned actions would be moderate for 
benthic resources, as these impacts are unavoidable, but the viability of benthic resources would not be threatened. 

 

Shallow Water Benthic Mapping: West Side Manhattan 
and Brooklyn Waterfront (2015) 
This mapping by NYCDEP included collection of cores and grab samples to identify sediment strata, shoreline structures, 
and the benthic infauna communities on the western shoreline of Manhattan and the northwestern shore of Brooklyn. The 
results are presented in the 2015 Shallow Water Benthic Mapping analysis (Benthic Mapping). Sampled areas that are 
relevant to the Hera Facility include Bay Ridge Flats and Sunset Park waterfront proximate to the proposed submarine cable 
route. 

Benthic Mapping revealed that the benthic fauna of the Upper Bay-Brooklyn Harbor waterfront contained an abundance of 
pollution-tolerant polychaetes, arthropods and mollusks. These organisms were associated with the tidal flats located 
throughout this western edge of this region as well as with the more extensive Bay Ridge Flats. Sediment texture at Bay 
Ridge Flats was predominantly sand. Benthic Mapping in this area indicated that this area represents a stable, well-
established benthic community in a healthy and supportive environment. The results supported a hypothesis that 
established benthic communities in well-circulated, coarse-grained sediments are less sensitive to disturbance than 
apparently healthy communities in siltier, less well circulated environments. 

The sediment texture samples collected from benthic grabs at the Sunset Park waterfront were composed predominantly 
of more than 93% silt and clay. Epifaunal mud snails, Stage I worm tubes and several burrows (small and large) were 
observed throughout the area. The Gowanus Canal and the Gowanus Bay area represent one of the most impacted areas 
within the Upper Harbor-Brooklyn Flats region. According to the Benthic Mapping analysis, benthos in the Gowanus Canal, 
while limited because of the highly toxic nature of the sediments, consist primarily of pollution-tolerant tubiculous amphipods 
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and polychaetes (capitellids and spionids). The Benthic Mapping analysis found that the Sunset Park waterfront area 
contained a high density of opportunistic, Stage I organisms, which indicated that the harbor was progressing towards a 
stronger, better established benthic habitat.  

 

Financial District and Seaport Climate Resilience Plan 
Biological and Habitat Sampling Event (2022) 
As part of the Financial District and Seaport Climate Resilience Plan (FiDi), the New York City Economic Development 
Corporation (NYCEDC) conducted biological and habitat sampling events in (in 2020 and 2021) to characterize aquatic 
resources in the East River. While the study area does not encompass the Hera Facility Subsea Cable Route, the FiDi 
information provides a general understanding of existing benthic conditions in New York Harbor. A summary of the one-year 
sampling program (conducted over four seasons) is as follows:  

• Sampling in October 2020 indicated the Primary 
Study Area (northern shoreline of the East River 
from the White Hall Ferry Terminal [Staten 
Island Ferry] to Brooklyn Bridge) and the 
Opposite Shore (shallow, off-channel area along 
East River shoreline in Brooklyn) had the lowest 
species richness and biomass. The report 
speculates this is possibly due to bottom 
disturbance associated with vessels in heavily 
trafficked areas around the ferry terminals and 
landings 

• The overall study area was found to support 
polychaete and oligochaete worms, amphipod 
and isopod crustaceans, bivalve clams and 
mussels, gastropod snails, and sea anemones 

• Throughout the study area, two species of 
polychaete worms (Streblospio benedicti and Mediomastus ambiseta) and oligochaete worms were the most 
commonly collected and widely distributed benthic taxa. 

• Mytilus mussels were the most abundant benthic taxon collected during the spring, which was probably the result 
of an annual recruitment event of small, young mussels to the study area. 

• Highest abundances and greatest richness of benthic invertebrates were observed during the spring and lowest 
abundances during the fall. Highest abundances were consistently collected along the Manhattan shoreline and 
lowest abundances were consistently collected along the Brooklyn shoreline. Despite the low abundances, the 
benthic assemblage found along the Brooklyn shoreline was generally represented by a greater variety of benthic 
taxa than the assemblage collected in the channel and along the Manhattan side of the river. 

• Benthic sediment was primarily fine silt with some clay and sand in lesser proportions. There was generally a higher 
proportion of sand and gravel in samples collected upstream of Pier 17, and a higher proportion of silt and clay 
downstream of Pier 17, especially along the Brooklyn shoreline where fine clays were most prevalent. In the Primary 
Study Area, benthic sediment was primarily fine silt with some clay and sand. 

Sampling results are contained in Appendix A-3 of this report. This data is useful for future sampling for the Hera Facility 
as it is anticipated that benthic conditions along the Facility Subsea Cable Route will be similar to the results presented in 
the FiDi Sampling Report. 
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Bayonne Energy and Empire Wind  
The two prior Article VII Applications most relevant to this discussion are Bayonne Energy (2008) and Empire Wind I (2021). 
Both applications included site specific sampling and analyses of marine sediments and benthic resources, and both occur 
proximate and/or along the proposed Hera Submarine Cable Route. As such, they are relevant in describing existing 
environmental conditions for the Hera Facility.  

While the results of the Bayonne pre- and post-installation monitoring are not publicly available, a monitoring schedule was 
prepared for the project, which was developed in consultation with the Commission and NYSDEC. The results of the 
monitoring surveys conducted for the Empire Wind submarine export cable, which traverses a route similar to the Hera 
Facility Subsea Cable Route, is provided below. 

The Bayonne and Empire Article VII projects are relevant to the proposed Facility as both projects are located proximate 
and/or along the Facility Subsea Cable Route and describe local conditions. While the results of the Bayonne pre- and post-
installation monitoring are not publicly available, a monitoring schedule was prepared for the project, which was developed 
in consultation with the Commission and the NYSDEC. The results of the monitoring surveys conducted for the Empire 
Wind submarine export cable, which traverses a route similar to the Hera Facility Subsea Cable Route, is provided below. 

 

Bayonne Energy Center Project Benthic 
Macroinvertebrate Community Assessment (2008) 
In May 2008, ESS Group, Inc. assessed the benthic macroinvertebrate community in the vicinity of the proposed submarine 
cable route for the Bayonne Energy Center Project (Bayonne Assessment) that crosses the Upper New York Bay from 
Bayonne NJ to land in Brooklyn and interconnect with the Gowanus Substation. Assessment used grab samples and 
vibracore sediment sampling to identify existing seabed conditions and habitats. The Bayonne Energy Center Article VII 
application indicated development of existing conditions for seabed sediments and benthic habitats used the findings of the 
Bayonne Assessment as well as data primarily obtained from two Regional Environmental Monitoring and Assessment 
Program (REMAP) reports (Adams et al., 1998; Adams and Benyi, 2003), the Hudson/Raritan Bay Estuary Benthic 
Community Assessment (BVA, 1998), and the Report on Benthic Habitats of NY/NJ Harbor (Iocco et al., 2000). 

Bayonne vibracore sampling and analyses (2008) indicated the marine environment in the area of the proposed cable is 
comprised of silt and sand with lesser and varying amounts of gravel and clay. The Bayonne Assessment found the benthic 
community along the proposed route to consist mainly of worms, snails, bivalves, and crustacean with Polychaete worms 
being the dominant macrofaunal group.  The taxonomy observed was noted as taxonomy expected in nearshore habitats 
along the northeastern coast. The Bayonne Assessment indicated that taxa observed during the benthic sampling effort in 
May 2008 similar to those documented in previous studies conducted in New York Harbor (e.g. FTA and MTA, 2004; New 
York City Dept. of Sanitation, 2004; Adams and Benyi, 2003; Iocco et al., 2000; BVA, 1999; USEPA, 1998) and, despite the 
presence of certain pollution-sensitive taxa in low abundances, are generally representative of a pollution-tolerant and 
disturbed benthic community (Adams and Benyi, 2003; USEPA, 1998). The results of the Bayonne sampling are provided 
in Appendix A-4 of this report. 

The Bayonne Assessment describes a disturbed marine environment that is indicative of benthic organisms generally 
tolerant of changes in salinity, temperature, turbidity, and nutrients. The Bayonne Assessment, therefore, concludes 
installation of submarine cables in the study area would have minimal and temporary effects on benthic habitats. The 
Bayonne Energy Project implemented agency approved Pre- and Post- Installation Sediment and Benthic Community 
Monitoring results do not appear to be publicly accessible.  

 

Empire Wind Benthic Resource Characterization 
In 2021, Empire Offshore Wind submitted an application for projects in WEA pursuant to the Law, including a submarine 
export cable through the Upper and Lower Bays: landing on the Brooklyn shoreline. INSPIRE Environmental performed 
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sediment and benthic sampling in 2019 and 2020 for the EW 1 Project. The Exhibit 4 characterization of fish and invertebrate 
resources was based upon these site-specific surveys, data from publicly available databases including NOAA 2018 EFH, 
Northeast Regional Ocean Council 2018; Mid-Atlantic Regional Ocean Council 2019; NYSDOS 2020), regional surveys, 
and resource reports (e.g., NEFMC 2017; NOAA Fisheries 2017a; MAFMC 2016, 2017). In addition to geotechnical and 
geophysical studies and grab sample analyses, since this project was also under BOEM regulation, the Empire studies 
included SPI as required by BOEM. Exhibit 4 of Empire’s Article VII application describes and existing environment that was 
developed through combining data from these sources. The figure below indicated the study area and SPI and sampling 
locations. 

 

 
 

The 2019 survey results indicate sediments along the route range from fine sediments of silt/clay and very fine sand; to 
larger sand sizes; to coarser material of granules and pebbles; and larger cobbles and boulders. Despite the spatial 
variations in sediment types, most of the sediment found along the cable route are varying in sizes of mobile sand. The 
exception is at the “Narrows” where sediments are primarily silt-clay. The Article VII Application for Empire Wind concludes 
sample locations dominated by mobile sands with sand ripples visible across the survey area. Gravels are unevenly and no 
soft coral, lobster, seagrass, or squid eggs have been observed. To augment the 2019 survey data and characterize 
previously portions of the EW 1 submarine export cable siting corridor that was not surveyed, Empire conducted additional 
benthic surveys from October 2020 to May 2021. The additional surveying also grounded truth the results of geophysical 
data, characterized surficial sediment conditions, and provided benthic habitat classification as per BOEM guidelines and 
NOAA Fisheries recommendations. All tables from the 2019 and 2020 surveying are provided in Appendix A-5 of this report. 

Consistent with the 2017 MBES and Benthic Study, the survey indicates a dominant CMECS Biotic Subclass of Soft 
Sediment Fauna. Further, the 2019 study was compared to and 2005 USACE study that overlaps the export cable route.3 
This comparison indicated similar finding for both studies and with a 13 year gap revealed habitat and species assemblages 
that remained fairly stable over the years. Both studies indicate a submarine environment dominated by “relatively stable 
sand inhabited by soft-bodied infauna (e.g., polychaetes), hard-bodied mollusks (e.g., blue mussel), and mobile crustaceans 

 
3 The USACE New York District surveyed portions of the New York/New Jersey Harbor in 2005 as part of a pre-dredging baseline characterization. 
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(crabs)” (Empire Eind I Project – Article VII Application). Both surveys identified blue mussel (Mytilus edulis) beds in the 
area just outside the Lower Bay.  

Empire Study indicates impacts to benthic resources would be expected, but primary adverse effects would be within the 
area of trenching. It further indicates jet plow as a preferred method of trenching to minimize effects on hard shelled 
organisms and use of micro siting to avoid sensitive resources. Further, invertebrate species with ability to be mobile would 
be expected to avoid the direct trenching areas during jet plow activities that remain in one location for a limited time. Several 
minimization and mitigation measures are indicated in the Environmental Impact (Exhibit 4), with the primary measure being 
adherence to restriction on seabed-disturbing activities for the period from July 1st to September 30th. Empire developed a 
2022 Construction and Operations Plan (COP) that includes detailed mitigation and monitoring for protection of the species 
and habitats described herein. 

Relevance to Hera Power Link 
Hera Power Link is a cable route that is proposed to cross through the Upper and Lower New York Bays between the WEA 
in the Atlantic Ocean, through NY State Waters (Upper and Lower NY Bay) to land on the Brooklyn Shoreline. The 
aforementioned and summarized studies, surveys and Article VII applications provide significant data on benthic and 
sediment resources in the marine environment where the Hera Project proposed to route submarine cables. Two of the 
studies referenced not only have locational relevance but are specific to the potential effects of offshore wind projects. The 
FiDi and Shallow Water Benthic Mapping projects are recent detailed studies of sediment and benthic resources that include 
Upper and Lower NY Bay. The prior Article VII Applications for both Bayonne Energy Center and Empire Wind each provide 
site specific benthic and sediment surveys and sampling that overlap or are in very close proximity to the proposed 
submarine cable route for Hera (see Figure 2). 

As noted in the MBES and Benthic Study, full site characterization of any areas proposed for offshore wind development 
will be performed at the project development stage. 

Similar to prior Article VII projects, site-specific sampling and monitoring will be performed along the Facility Subsea Cable 
Route to characterize and delineate the benthic habitat and sediment types pre- and post-construction. However, Anbaric 
will conduct sampling and monitoring after the Hera Article VII application is filed. 

Recommendation and Conclusion 
Similar to prior Article VII projects, site-specific sampling and monitoring will be performed along the Facility Subsea Cable 
Route to characterize and delineate the benthic habitat and sediment types pre- and post-construction. The preconstruction 
sampling and monitoring would occur at the seasonally appropriate time, between August and October, but after the Hera 
Article VII application, including Exhibit 4 (Environmental Impact), is filed. It is therefore recommended that Exhibit 4 be 
based upon existing benthic and sediment conditions developed using the aforementioned studies and surveys. 

This document has found that the prior studies and surveys are geographically relevant to the Hera Facility, and that most 
were performed with the goal of identifying potential for offshore wind construction, operation, and maintenance activities to 
impact the resources. The information reviewed and summarized above indicates site specific studies/surveys have 
collected and analyzed significant sediment and benthic data representative of the marine environment that would be 
affected by the proposed Hera submarine cable route. Further, the studies/surveys had similar findings and established 
that, although disturbed and continuing to be disturbed, the submarine sediments and benthic organisms remain similar 
over the course of years of studies. Further, impacts analyses in each study came to the same basic conclusions that 
activities required to install offshore wind facilities beneath the Upper and Lower New York Bays would have potential for 
only minor and temporary effects on sediment and benthic resources and that these areas would be expected to re-establish 
within a period of less than 1 or up to 6 years after cable installation. Further, like the prior projects, the Hera Power Link 
will include pre and post construction sediment and benthic sampling and will enumerate and implement mitigation 
measures as defined in the site-specific EM&CP. The availability of substantial data available to establish the existing 



 

 

Page 16 of 16 

conditions and the similarity in conclusions of prior impacts analyses, indicates that performance of site-specific sampling 
and analyses would not reveal additional or differing data and, as such, the existing data is appropriate for use in the 
analyses of potential for environmental effects of other subsea cable projects in the Bays. 



 
 
 
 
 
 

FIGURES 



Hudson North
WEA

Edgewater Property
Converter Station

Brooklyn Clean Energy Hub
(Alternate POI)

Gowanus
Substation

Benthic White Paper
Anbaric Development Partners, LLC - Hera Power Link
Article VII Application

Legend
G Points of Interconnection (POI)

HVDC Submarine Cable Route
HVAC Submarine Cable Route
HVAC Land Cable Route
HVAC Alternate Land Cable Route
BOEM Wind Lease Areas
State Waters Boundary

Figure 1: Project Location Map

F:\2022\22-0298 New York OceanGrid\gis\ARTICLE VII APPLICATION FIGURES\Figure 1 - Project Location Map.mxd

Sources: Anbaric, LLC., BOEM, NOAA
Basemap Sources: Esri, GEBCO, NOAA, National Geographic, Garmin, HERE, Geonames.org, and other contributors

0 10 20

Miles
0 10 20

Nautical Miles
0 50,000 100,000

Feet
Date: 2/13/2023

!I



G

G

G

Converter
Station

Brooklyn Clean Energy Hub
(Alternate POI)

Gowanus
Substation

Anbaric Development Partners, LLC - Hera Power Link
Article VII Application

Legend
G Point of Interconnection (POI)

State Territorial Waters Boundary
HVDC Submarine Cable Route (State Waters)
HVDC Submarine Cable Route (Federal Waters)
HVAC Submarine Cable Route
HVAC Land Cable Route
HVAC Alternate Land Cable Route
Empire Wind Cable
Bayonne Energy Cable

F:\2022\22-0298 New York OceanGrid\gis\ARTICLE VII APPLICATION FIGURES\MXDs\Figure 2 - Bayonne Energy and Empire Wind Facility Locations.mxd

0 2 4

Miles

2 0 2

Nautical Miles

0 10,000 20,000

Feet

Figure 2: Bayonne Energy and Empire
Wind Facility Locations

Appendix B: Benthic Habitat Whitepaper

Dataset Sources: Anbaric LLC, Poseidon and Empire Offshore Wind
Basemap Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
OpenStreetMap contributors, and the GIS User Community

Date: 7/18/2023

!I



APPEN IX A-1 



15 

Figure 5. SPI/PV Stations 

Source: BOEM 2016b; ESRI 2010; Greene et al. 2010 



 

C-10 

Line 
Number StationID Replicate Bedforms Substrate Type Methane 

Present? 

CMECS 
Biotic 

Subclass 

Sensitive 
Taxa 

Present? 
Epifauna 

101 101-01 A None Firm, fine sand No Soft Sediment No Sand dollars 
101 101-02 A None Firm, very fine sand No Soft Sediment No Sand dollars 
101 101-03 A None Firm, very fine sand No Soft Sediment No None 
101 101-04 A Ripple Firm, fine sand No Soft Sediment No None 
101 101-05 A None Firm, fine sand No Soft Sediment No Sand dollars 
102 102-01 A None Firm, fine sand No Soft Sediment No None 
102 102-02 A Ripple Firm, very fine sand No Soft Sediment No None 
102 102-03 A Ripple Firm, fine sand No Soft Sediment No Sand dollar 
102 102-04 A None Firm, fine sand No Soft Sediment No Sand dollars 
102 102-05 A None Firm, medium sand No Soft Sediment No Sand dollars 
102 102-06 A Ripple Firm, medium sand No Soft Sediment No None 
102 102-07 A None Firm, fine sand No Soft Sediment No Sand dollars 
103 103-01 A None Firm, very fine sand No Soft Sediment No Sand dollars 
103 103-02 A None Firm, medium sand No Soft Sediment No Sand dollars 
103 103-03 A None Firm, fine sand No Soft Sediment No Sand dollars 
103 103-04 A None Firm, medium sand No Soft Sediment No Sand dollars 
103 103-05 C None Firm, medium sand No Soft Sediment No None 
103 103-06 A None Firm, fine sand No Soft Sediment No Sand dollars 
104 104-01 A None Firm, fine sand No Soft Sediment No Sand dollars 
104 104-02 A None Firm, fine sand No Soft Sediment No Sand dollars 
104 104-03 A None Firm, fine sand No Soft Sediment No None 
104 104-04 A None Firm, fine sand No Soft Sediment No Sand dollars 
104 104-05 B None Firm, fine sand No Soft Sediment No None 
104 104-06 A None Firm, fine sand No Soft Sediment No None 
104 104-07 A None Firm, fine sand No Soft Sediment No Sand dollars 
104 104-08 A None Firm, fine sand No Soft Sediment No None 
104 104-09 A None Firm, medium sand No Soft Sediment No None 
104 104-10 D None Firm, coarse and medium sand No Soft Sediment No Sand dollar 
104 104-11 D Ripple Firm, very fine pebbles No Soft Sediment No None 
104 104-12 A None Firm, medium sand No Soft Sediment No None 
105 105-01 C None Firm, fine sand No Soft Sediment No Sand dollars 
105 105-02 A None Firm, very fine sand No Soft Sediment No None 
105 105-03 A None Firm, fine sand No Soft Sediment No Sand dollars 
105 105-04 A None Firm, fine sand No Soft Sediment No Sand dollars 
105 105-05 A Ripple Firm, medium and fine sand No Soft Sediment No None 
105 105-06 A None Firm, very fine sand No Soft Sediment No None 
105 105-07 A None Firm, fine sand No Soft Sediment No Sand dollars 
105 105-08 A None Firm, fine sand No Soft Sediment No Gastropod, sand dollars 
105 105-09 A None Firm, fine sand No Soft Sediment No None 
105 105-10 B Ripple Firm, medium sand No Soft Sediment No None 
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Line 
Number StationID Replicate Bedforms Substrate Type Methane 

Present? 

CMECS 
Biotic 

Subclass 

Sensitive 
Taxa 

Present? 
Epifauna 

105 105-11 A None Firm, medium sand No Soft Sediment No None 
105 105-12 A None Firm, fine sand No Soft Sediment No Sand dollars 
105 105-13 A None Firm, fine sand No Soft Sediment No Sand dollars 
106 106-01 A Ripple Firm, medium sand No Soft Sediment No None 
106 106-02 A None Firm, fine sand No Soft Sediment No None 
106 106-03 A None Firm, very fine sand No Soft Sediment No None 
106 106-04 A None Firm, fine sand No Soft Sediment No Sand dollars, hermit crab 
106 106-05 B None Firm, fine sand No Soft Sediment No Sand dollars 
106 106-06 A None Firm, medium sand No Soft Sediment No Sand dollar 
106 106-07 A None Firm, fine sand No Soft Sediment No Sand dollars 
106 106-08 A None Firm, coarse sand No Soft Sediment No None 
106 106-09 A None Firm, coarse sand No Soft Sediment No None 
106 106-10 A None Firm, medium sand No Soft Sediment No Sand dollars 
106 106-11 A Ripple Firm, medium sand No Soft Sediment No None 
107 107-01 A None Firm, fine sand No Soft Sediment No Sand dollar 
107 107-02 A None Firm, medium sand No Soft Sediment No Sand dollars 
107 107-03 A None Firm, medium sand No Soft Sediment No Sand dollars 
107 107-04 A None Firm, medium sand No Soft Sediment No Sand dollars 
107 107-05 A None Firm, fine sand No Soft Sediment No Sand dollars 
107 107-06 A None Firm, fine sand No Soft Sediment No Sand dollars 
107 107-07 A None Firm, fine sand No Soft Sediment No Sand dollars 
107 107-08 A None Firm, fine sand No Soft Sediment No None 
107 107-09 A Ripple Firm, medium sand No Soft Sediment No None 
107 107-10 A None Firm, fine sand No Soft Sediment No Sand dollars 
108 108-01 A None Firm, fine sand No Soft Sediment No None 
108 108-02 B None Firm, medium sand No Soft Sediment No Sand dollars 
108 108-03 A Ripple Firm, medium sand No Soft Sediment No None 
108 108-04 A IND Firm, fine sand No Soft Sediment No Sand dollar 
108 108-05 A None Firm, fine sand No Soft Sediment No None 
108 108-06 B  Ripple Firm, medium sand No Soft Sediment No None 
109 109-01 A None Firm, fine sand No Soft Sediment No Sand dollar 
109 109-02 A None Firm, fine sand No Soft Sediment No None 
109 109-03 A None Firm, medium sand No Soft Sediment No Sand dollars 
109 109-04 A None Firm, fine sand No Soft Sediment No Sand dollars 
110 110-01 A None Firm, very fine sand No Soft Sediment No Sand dollars 
110 110-02 A None Firm, very fine sand No Soft Sediment No None 
110 110-03 A None Firm, medium sand No Soft Sediment No None 
110 110-04 A Ripple Firm, medium sand No Soft Sediment No None 
110 110-05 A None Firm, medium sand No Soft Sediment No None 
110 110-06 C None Firm, medium sand No Soft Sediment No Sand dollars 
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Line 
Number StationID Replicate Bedforms Substrate Type Methane 

Present? 

CMECS 
Biotic 

Subclass 

Sensitive 
Taxa 

Present? 
Epifauna 

111 111-01 A None Firm, very fine sand No Soft Sediment No Sand dollars 
111 111-02 A None Firm, very fine sand No Soft Sediment No Sand dollars 
111 111-03 A None Soft, very fine sand No Soft Sediment No None 
111 111-04 A Ripple Firm, coarse sand No Soft Sediment No None 
111 111-05 B None Firm, medium sand No Soft Sediment No None 
111 111-06 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
111 111-08 A None Firm, medium sand No Soft Sediment No Sand dollars 
112 112-01 A None Firm, fine sand No Soft Sediment No None 
112 112-04 C None Firm, fine sand No Soft Sediment No Gastropod 
112 112-05 B Ripple Firm, very fine pebbles No Soft Sediment No None 
112 112-06 C Ripple Firm, fine sand No Soft Sediment No None 
112 112-07 B None Firm, medium sand No Soft Sediment No Sand dollars 
112 112-08 A None Firm, medium sand No Soft Sediment No None 
112 112-09 A None Firm, medium sand No Soft Sediment No None 
113 113-01 A Ripple Firm, fine sand No Soft Sediment No Sand dollars 
113 113-02 A Ripple Firm, fine sand No Soft Sediment No None 
113 113-03 A Ripple Firm, medium sand No Soft Sediment No None 
113 113-04 B Ripple Firm, medium sand No Soft Sediment No None 
113 113-05 A None Firm, medium sand No Soft Sediment No None 
113 113-06 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
114 114-01 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
114 114-02 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
115 115-01 A None Firm, medium sand No Soft Sediment No None 
115 115-02 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
116 116-01 A None Firm, medium sand No Soft Sediment No Sand dollars 
116 116-02 A Ripple Firm, coarse sand No Soft Sediment No None 
116 116-03 A None Firm, medium sand No Soft Sediment No None 
116 116-04 A Ripple Firm, medium sand No Soft Sediment No None 
117 117-01 A None Firm, medium sand No Soft Sediment No None 
117 117-02 A None Firm, medium sand No Soft Sediment No None 
117 117-03 A None Firm, medium sand No Soft Sediment No None 
117 117-04 A None Firm, medium sand No Soft Sediment No None 
117 117-05 A None Firm, medium sand No Soft Sediment No None 
118 118-01 A None Firm, medium sand No Soft Sediment No None 
118 118-02 B None Firm, medium sand No Soft Sediment No None 
118 118-03 A None Firm, fine sand No Soft Sediment No Hermit crab 
118 118-04 A None Firm, fine sand No Soft Sediment No None 
118 118-05 A None Firm, medium sand No Soft Sediment No None 
118 118-06 A None Firm, fine sand No Soft Sediment No None 
119 119-01 A None Firm, medium sand No Soft Sediment No None 
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119 119-02 A None Firm, fine sand No Soft Sediment No None 
203 203-01 A None Firm, medium sand No Soft Sediment No None 
203 203-02 A None Firm, medium sand No Soft Sediment No None 
203 203-03 A None Firm, medium sand No Soft Sediment No None 
204 204-01 A None Firm, medium sand No Soft Sediment No None 
204 204-02 A None Firm, medium sand No Soft Sediment No None 
205 205-01 A None Firm, fine sand No Soft Sediment No None 
205 205-02 A None Firm, medium sand No Soft Sediment No Sand dollars 
205 205-03 A None Firm, medium sand No Soft Sediment No None 
205 205-04 B None Firm, medium sand No Soft Sediment No None 
206 206-01 A None Firm, medium sand No Soft Sediment No Sand dollar 
206 206-02 A Ripple Firm, medium sand No Soft Sediment No Sand dollar 
207 207-01 A Ripple Firm, medium sand No Soft Sediment No None 
207 207-02 A None Firm, fine sand No Soft Sediment No None 
207 207-03 B None Firm, fine sand No Soft Sediment No None 
207 207-04 A None Firm, medium sand No Soft Sediment No None 
207 207-05 A None Firm, medium sand No Soft Sediment No None 
208 208-01 A None Firm, medium sand No Soft Sediment No None 
208 208-02 D None Firm, medium sand No Soft Sediment No None 
208 208-03 A None Firm, medium/coarse sand No Soft Sediment No None 
209 209-01 A None Firm, fine sand No Soft Sediment No Sand dollars 
209 209-02 B Ripple Firm, medium sand No Soft Sediment No Sand dollars 
209 209-03 A None Firm, medium sand No Soft Sediment No Sand dollars 
209 209-04 B None Firm, fine sand No Soft Sediment No None 
209 209-05 A None Firm, medium sand No Soft Sediment No None 
210 210-01 A None Firm, fine sand No Soft Sediment No None 
210 210-02 B None Firm, fine sand No Soft Sediment No None 
210 210-03 A None Firm, fine sand No Soft Sediment No None 
210 210-04 A None Firm, medium sand No Soft Sediment No None 
210 210-05 A Ripple Firm, medium sand No Soft Sediment No None 
210 210-06 A None Firm, fine sand No Soft Sediment No Sand dollars 
210 210-07 A None Firm, very fine sand No Soft Sediment No None 
210 210-08 A None Firm, medium sand No Soft Sediment No Sand dollars 
210 210-09 B None Firm, medium sand No Soft Sediment No None 
211 211-01 A None Firm, medium sand No Soft Sediment No None 
211 211-02 A None Firm, medium sand No Soft Sediment No None 
211 211-03 A None Firm, medium sand No Soft Sediment No None 
211 211-04 A None Firm, medium sand No Soft Sediment No None 
211 211-05 A None Firm, fine sand No Soft Sediment No Sand dollars 
211 211-06 A None Firm, fine sand No Soft Sediment No None 
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211 211-07 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
211 211-08 B None Firm, coarse sand No Soft Sediment No Sand dollars 
211 211-09 A None Firm, fine sand No Soft Sediment No Sand dollars 
211 211-10 A None Firm, medium sand No Soft Sediment No Sand dollars 
212 212-01 A Ripple Firm, fine sand No Soft Sediment No None 
212 212-02 A None Firm, fine sand No Soft Sediment No None 
212 212-03 B None Firm, medium sand No Soft Sediment No Sand dollar 
212 212-04 A None Firm, medium sand No Soft Sediment No None 
212 212-05 A None Firm, very fine sand No Soft Sediment No None 
212 212-06 A None Firm, medium sand No Soft Sediment No None 
212 212-07 A None Firm, medium sand No Soft Sediment No Sand dollars 
212 212-08 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
212 212-09 A None Firm, fine sand No Soft Sediment No Gastropod, sand dollars 
212 212-10 A None Firm, medium sand No Soft Sediment No None 
213 213-01 C None Firm, medium sand No Soft Sediment No Sand dollars 
213 213-02 A Ripple Firm, fine sand No Soft Sediment No Sand dollars 
213 213-03 A None Firm, fine sand No Soft Sediment No None 
213 213-04 A None Firm, fine sand No Soft Sediment No Sand dollars 
213 213-05 A None Firm, medium sand No Soft Sediment No Sand dollars 
214 214-01 A None Soft, very fine sand No Soft Sediment No Sea stars 
214 214-02 D None Very fine sand No Soft Sediment No None 
214 214-03 A None Firm, medium sand No Soft Sediment No None 
214 214-04 A None Firm, fine sand No Soft Sediment No Hermit crab 
214 214-05 A None Firm, very fine sand No Soft Sediment No Gastropod, sand dollars 
214 214-06 A None Firm, very fine sand No Soft Sediment No None 
215 215-01 A None Firm, very fine sand No Soft Sediment No None 
215 215-02 A None Firm, very fine sand No Soft Sediment No None 
215 215-03 C None Firm, very fine sand No Soft Sediment No Sea star 
215 215-04 A None Firm, fine sand No Soft Sediment No None 
215 215-05 A None Firm, fine sand No Soft Sediment No None 
215 215-06 B None Firm, medium sand No Soft Sediment No None 
215 215-07 A None Firm, coarse and fine sand No Soft Sediment No Sand dollars 
215 215-08 C None Firm, fine sand No Soft Sediment No Sand dollars 
215 215-09 A Ripple Firm, fine sand No Soft Sediment No Sand dollars 
216 216-01 A None Firm, fine sand No Soft Sediment No None 
216 216-02 A None Firm, medium sand No Soft Sediment No Sand dollars 
216 216-03 A None Firm, medium sand No Soft Sediment No Sand dollars 
216 216-04 A None Firm, medium sand No Soft Sediment No Sand dollars 
216 216-05 A None Firm, medium sand No Soft Sediment No None 
216 216-06 C None Firm, coarse and fine sand No Soft Sediment No Sand dollars 
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216 216-07 A None Firm, coarse and medium sand No Soft Sediment No Sand dollars 
217 217-01 A None Firm, very fine sand No Soft Sediment No Sand dollars 
217 217-02 A Ripple Firm, coarse and medium sand No Soft Sediment No None 
217 217-03 A None Firm, fine sand No Soft Sediment No Sand dollar 
217 217-04 A None Firm, fine sand No Soft Sediment No Sand dollars 
217 217-05 A None Firm, medium sand No Soft Sediment No Sand dollars 
217 217-06 A None Firm, fine sand No Soft Sediment No Sand dollars 
217 217-07 A Ripple Firm, fine sand No Soft Sediment No None 
217 217-08 A Ripple Firm, medium sand No Soft Sediment No Sand dollar 
217 217-09 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
217 217-10 A None Firm, medium sand No Soft Sediment No Sand dollars 
218 218-01 A None Firm, medium sand No Soft Sediment No None 
218 218-02 A None Firm, fine sand No Soft Sediment No Sand dollars, shrimp 
218 218-03 A None Firm, coarse and medium sand No Soft Sediment No None 
218 218-04 A None Firm, medium sand No Soft Sediment No Sand dollars 
218 218-05 C None Firm, medium sand No Soft Sediment No Sand dollars 
218 218-06 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
218 218-07 A None Firm, fine sand No Soft Sediment No Sand dollars 
218 218-08 A None Firm, medium sand No Soft Sediment No None 
218 218-09 A None Firm, fine sand No Soft Sediment No None 
218 218-10 A None Firm, very fine sand No Soft Sediment No Sea star 
219 219-01 A None Firm, fine sand No Soft Sediment No Sand dollars 
219 219-02 A None Firm, fine sand No Soft Sediment No Sand dollars 
219 219-03 A None Firm, medium sand No Soft Sediment No Sand dollar 
219 219-04 A None Firm, coarse sand No Soft Sediment No None 
219 219-05 A None Soft, very fine sand No Soft Sediment No Sea star 
219 219-06 A None Firm, medium sand No Soft Sediment No Sand dollar 
219 219-07 A None Firm, medium sand No Soft Sediment No None 
301 301-01 A None Firm, medium sand No Soft Sediment No None 
301 301-02 A None Firm, medium sand No Soft Sediment No Sand dollar 
301 301-03 A None Firm, medium sand No Soft Sediment No None 
301 301-04 A None Very fine sand No Soft Sediment No Sea star 
301 301-05 A None Firm, fine sand No Soft Sediment No Sand dollars 
301 301-06 B None Firm, fine sand No Soft Sediment No Sand dollars 
302 302-01 A Ripple Firm, coarse sand No Soft Sediment No Sand dollars 
302 302-02 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
302 302-03 A Ripple Firm, fine sand No Soft Sediment No Sand dollars 
302 302-04 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
302 302-05 A Ripple Firm, coarse and medium sand No Soft Sediment No Sand dollars 
302 302-06 A None Firm, medium sand No Soft Sediment No Corymorpha 
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302 302-07 A None Firm, medium sand No Soft Sediment No None 
303 303-01 A Ripple Firm, coarse and medium sand No Soft Sediment No Sand dollars 
303 303-02 A None Firm, fine sand No Soft Sediment No Sand dollars 
303 303-03 A Ripple Firm, fine sand No Soft Sediment No Sand dollars, Shrimp 
303 303-04 A None Firm, fine sand No Soft Sediment No None 
303 303-05 B None Firm, fine sand No Soft Sediment No Sand dollars 
303 303-06 A None Firm, medium sand No Soft Sediment No Sand dollar 
303 303-07 B None Firm, coarse and medium sand No Soft Sediment No Sand dollars 
304 304-01 A Ripple Firm, fine sand No Soft Sediment No Sand dollars 
304 304-02 C None Firm, medium sand No Soft Sediment No Sand dollars 
304 304-03 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
304 304-04 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
304 304-05 A None Firm, fine sand No Soft Sediment No None 
304 304-06 A None Firm, fine sand No Soft Sediment No Sea star 
304 304-07 A None Firm, medium sand No Soft Sediment No Sand dollars 
304 304-08 A None Firm, coarse and medium sand No Soft Sediment No Sand dollars 
304 304-09 A Ripple Firm, medium sand No Soft Sediment No None 
401 401-01 A Ripple Firm, fine sand No Soft Sediment No Sand dollars 
401 401-02 A Ripple Firm, medium sand No Soft Sediment No Sand dollars 
401 401-03 A Ripple Firm, medium sand No Soft Sediment No None 
401 401-04 A Ripple Firm, coarse sand No Soft Sediment No None 
401 401-05 A None Firm, very fine sand No Soft Sediment No None 
401 401-06 B Ripple Firm, medium sand No Soft Sediment No None 
401 401-07 B None Firm, coarse sand No Soft Sediment No None 
401 401-08 A None Firm, coarse sand No Soft Sediment No None 
402 402-01 A None Firm, fine sand No Soft Sediment No None 
402 402-02 A None Firm, fine sand No Soft Sediment No None 
402 402-03 A None Firm, medium sand No Soft Sediment No Sand dollars 
402 402-04 A Ripple Firm, fine sand No Soft Sediment No None 
402 402-05 A None Firm, fine sand No Soft Sediment No Sea star 
403 403-01 B Ripple Firm, medium sand No Soft Sediment No None 
403 403-02 A None Firm, medium sand No Soft Sediment No Sea star 
403 403-03 B Ripple Firm, fine sand No Soft Sediment No Orange-yellow sponges 
403 403-04 A None Firm, medium sand No Soft Sediment No None 
403 403-05 B None Firm, coarse sand No Soft Sediment No Orange-yellow sponges 
403 403-06 A None Firm, fine sand No Soft Sediment No None 
403 403-07 A None Firm, coarse sand No Soft Sediment No Sand dollars 
403 403-08 A None Firm, medium sand No Soft Sediment No Sand dollars 
404 404-01 C Ripple Firm, coarse and medium sand No Soft Sediment No Sand dollars 
404 404-02 C Ripple Firm, coarse sand No Soft Sediment No Sand dollars 
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404 404-03 A None Firm, medium sand No Soft Sediment No None 
405 405-01 A None Firm, fine sand No Soft Sediment No None 
405 405-02 A None Firm, coarse sand No Soft Sediment No Sand dollars 
405 405-03 A None Firm, coarse sand No Soft Sediment No None 
405 405-04 A None Firm, coarse sand No Soft Sediment No Shrimp 
406 406-01 B None Firm, fine sand No Soft Sediment No None 
406 406-02 B None Firm, fine sand No Soft Sediment No Sand dollars 
407 407-01 A None Soft, very fine sand No Soft Sediment No None 
407 407-02 A None Soft, very fine sand No Soft Sediment No None 
407 407-03 B None Soft, very fine sand No Soft Sediment No None 
409 409-01 A None Soft, fine sand No Soft Sediment No None 
409 409-02 A None Soft, very fine sand No Soft Sediment No None 
409 409-03 A None Firm, very coarse sand No Soft Sediment No None 
409 409-04 A None Soft, very fine sand and silt/clay No Soft Sediment No None 
409 409-05 A None Fine sand No Soft Sediment No None 
409 409-06 A Ripple Firm, medium sand No Soft Sediment No None 
409 409-07 A None Soft, very fine sand and silt/clay No Soft Sediment No None 
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101 101-01 A Pale tan fine sand, firm, mostly quartzite with few black grains. Sediment appears washed, with only slight color change deep in sediment. Sand dollars and short tubes at SWI. 
101 101-02 A Pale tan very fine sand, firm, shallow penetration. Slight color change due to detrital fines in upper 2cm. Gray clay clasts on SWI, also visible in PV. Shell fragments at SWI. Sand dollars in far and midfield. 

101 101-03 A Tan very fine sand, firm, with high silt/clay content. Sediment structure shows burrowing. Small nematodes visible in sediment just below SWI (thin white threads. Dense amphipod tubes at SWI - amphiod visible against 
faceplate just below SWI at left. Amphipod fecal strands at SWI. 

101 101-04 A Tan fine sand, firm, small patches of dark sediment near penetration maximum. Slight wave visible at SWI, ripple. Few short tubes present at SWI. 
101 101-05 A Tan fine sand, firm, no color change between SWI and penetration maximum. Shallow penetration. Small patch of brown sediment. Many sand dollars at SWI. 
102 102-01 A Tan fine sand, firm, subtle color change to more gray near base of penetration. Shell fragments over SWI and in sediment column. Large streak on prism faceplate. Small tubes visible in far field at SWI. 

102 102-02 A Tan very fine sand, firm, with few small black particles. No color change through sediment column, appears washed. Prism may have intersected ripple trough axially. SWI is very flat with rise in far field. Small shell 
fragments in sediment column and at SWI in low density. 

102 102-03 A Tan fine sand, firm, slight color change to darker grains near middle of visible penetration area. Few fines present. Short tubes at SWI. Sand dollar in far field. Slight rippling visible at SWI. 
102 102-04 A Tan fine sand, firm, very subtle color change to more gray near penetration maximum. Shallow penetration. Few black grains near SWI. Short tubes at SWI in very low density. Many sand dollars. 

102 102-05 A Tan medium sand, firm, well sorted, few black particles. Small shell hash fragments mixed into sediment and on SWI. Very slight darker color at SWI. Patch of dark gray sediment at mid depth on left edge. SWI may 
slope downward in far field, cannot tell if it is a shadow or a ripple. Short tubes and sand dollars. 

102 102-06 A Tan medium sand, firm, well sorted, few black particles. No perceptible color change in sediment column. Slight slope in SWI to far field.  
102 102-07 A Light tan fine sand, firm, moderately sorted with small black particles and shell hash fragments. Slight color change due to detrital fines at SWI, very thin. Slightly uneven SWI. Sand dollars present. 

103 103-01 A Light brown very fine sand, firm, moderately sorted. Slight color change to dark gray at penetration maximum. Thin drape of detrital fines at SWI. Steep slope in midfield left suggests rippling or mounds (seen in PV). 
Sand dollars and small tubes at SWI. 

103 103-02 A Tan medium sand, firm, well sorted with few black particles. No color change in sediment column. Short tubes and sand dollars at SWI. 

103 103-03 A Tan fine sand, firm, moderately sorted with black particles and shell fragments. Small patch of black sediment near penetration maximum. Slightly orange-brown detrital layer below SWI, subtle transition to tan color. 
SWI has thin dusting of detrital fines. Small pellets, short tubes, and sand dollars at SWI. 

103 103-04 A Orange-tan medium sand, firm, poorly sorted. No color change in sediment column. Few short tubes at SWI. Two sand dollars. 
103 103-05 C Tan medium sand, firm, slight color change where sediment darkens at penetration maximum. Small black particles. Medium sized tubes at SWI. 

103 103-06 A Pale tan fine sand, firm, small black particles. Well sorted sediment. Slight darkening of color at penetration maximum. SWI is slightly organically enriched by detritus, forming a rusty brown patchy drape. SWI is slightly 
wavy, may be from current or tracks. Short tubes and sand dollars at SWI. 

104 104-01 A Orange-tan fine sand, firm, with gradual change in color to dark brown/gray. Long burrow halo visible to left edge of sediment column. Small shell fragments at SWI. Sand dollars at SWI. 
104 104-02 A Tan fine sand, firm, moderately sorted, black particles in sediment. Slightly darker at pen max, slightly orange at SWI. SWI has thin layer of detrital fines. Small shell fragments at SWI. Sand dollars present. 
104 104-03 A Tan fine sand, firm, slightly orange at upper 2cm of SWI. Black particles in sediment column. Fine black patch of decomposing organics visible in sediment. Small shell fragments at SWI. Few short tubes at SWI, 
104 104-04 A Tan and gray fine sand, firm. Slight darker band of sediment running through sediment column about 4cm deep. Small orange burrow halos visible. Sand dollar at SWI, 
104 104-05 B Tan fine sand, firm, poorly sorted with fines admixed and pebbles at SWI. Small shell fragments at SWI and mixed into sediment.  
104 104-06 A Tan fine sand, firm, poorly sorted with fines admixed and pebbles at SWI. Small shell fragments at SWI and mixed into sediment.  

104 104-07 A Tan fine sand, firm, small black particles in sediment. Slightly orange drape and halos in top of sediment column. Low mounds at SWI. Short tubes present. Small ctenophore or tunicate? in water column attached to 
sediment surface. Three sand dollars. 

104 104-08 A Tan fine sand, firm, with ~2cm thick orange-brown layer at SWI, black particles present in sediment column. Small shell fragments in sediment and on SWI. SWI is very flat. Small, short tubes present at SWI, single 
thicker tube or fecal mound. 

104 104-09 A Brown-tan medium sand, firm, poorly sorted with shell hash and pebbles at SWI, fines near pen maximum. Short tubes present. 
104 104-10 D Tan medium and coarse sands, firm, with high percentage of sub-angular coarse sand, especially at SWI and at mid-depths. Sand dollars and sand dollar test visible at SWI. Few small tubes. 
104 104-11 D Tan, firm, poorly sorted very fine pebbles, coarse sand, and fines. Sloping SWI and far field indicate rippling is occurring in bedform. Sand dollar tests and shell fragments at SWI. 
104 104-12 A Pale tan, firm, moderately sorted medium sand. Small shell fragments in sediment column. Sediment appears to lower and raise slightly in mid and far field (ripple?). Short tubes at SWI. 

105 105-01 C Tan, firm, fine sand with black particles and small shell hash pieces. ~2-3cm thick band of rusty-orange detrital fines and sand at SWI. Oxidized burrow halos visible in sediment column. Very thin drape of detrital fines at 
SWI. Sand dollars and few short tubes at SWI. 

105 105-02 A Brown, firm, very fine sand with many small fragments of shell hash. Very limited penetration.  

105 105-03 A Tan, firm, fine sand with black particles and small shell hash pieces. ~2-3cm thick band of rusty-orange detrital fines and sand at SWI. Oxidized burrow halos visible in sediment column. Very thin drape of detrital fines at 
SWI. Sand dollars and few short tubes at SWI. 
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105 105-04 A Tan, firm, fine sand with small black particles. Well sorted grains. No color change in visible sediment column. Slight raise and trough in mid and far field - pockmarked areas of surface in PV. Sand dollars, small shell 
fragments at SWI. 

105 105-05 A Tan, firm, fine sand with medium sand near SWI, slightly orange at SWI. Small black particles and shell fragments in sediment column. Small pink object transected by prism. SWI slopes to left, with far field visible in 
distance indicating rippling. 

105 105-06 A Pale tan and gray very fine sand, firm, with small black particles and band of orange-brown sediment at SWI. Orange-brown band made up of sand and detrital fines, about 1-2cm thick. Crushed shell streaking sediment 
profile. Small patch of black fines to are left. Short tubes at SWI. 

105 105-07 A Tan, firm, fine sand with small black particles. Sediment column becomes slightly orange at depth. Small burrow structure visible under SWI. Long, thin oxidation halos in sediment column. Sand dollars at SWI. Sand 
dollar being pushed into sediment by prism contact. 

105 105-08 A Tan, firm, fine sand. Sediment column is slightly gray near pen max and slightly orange near SWI. Detrital fines in upper sediment column and draping in thin sheet at SWI. Small shell fragments at SWI and admixed into 
sediment structure. Gastropod (w eye stalk tentacles visible) and sand dollars at SWI. 

105 105-09 A Tan, firm, fine sand with small black particles. Subtle color change (orange to tan to gray) as sediment column deepens. SWI dips in midfield and rises in far field. Few short tubes at SWI. 
105 105-10 B Orange-brown, firm, medium sand with high portion of coarser grains, especially near SWI. Sediment surface rolls down in midfield and rises in far field indicating a ripple. Many short, irregularly shaped tubes at SWI. 
105 105-11 A Orange-brown, firm, medium sand with portion of coarser, sub angular, grains near SWI. Slight color change between SWI and underlying material. Few tubes at SWI. 
105 105-12 A Tan, firm, fine sand with small black particles and slightly darker gray color near penetration max. Diffuse patches of darker fines deep in visible area. Very small tubes at SWI in low density. Sand dollars at SWI 
105 105-13 A Dark tan, firm, fine sand with black particles. Streaks of organic oxidized fines originating from SWI. Sand dollars and mounds made from sand dollar movement at SWI. 

106 106-01 A Tan, firm, medium sand with black particles. Well sorted, with sub-angular larger size grains near SWI. SWI appears washed, with no color change throughout sediment column (few fines in matrix). Sediment surface 
lowers and rises again in far field indicating a ripple. Few short tubes at SWI. 

106 106-02 A Dark tan, firm, fine sand with black particles and interstitial fines near SWI forming a ~2cm thick dark orange band. Small shell fragments abundant in upper sediment column and at SWI. Short tubes visible on sediment 
surface.  

106 106-03 A Dark brown very fine sand, firm, with ~2cm deep layer of rusty orange detrital fines and sand. Small shell particles in sediment column. Very limited penetration. Thin dusting of detrital fines at SWI. Sand dollars in 
midfield. 

106 106-04 A Tan, firm, fine sand. No color change in limited visible penetration area. Small patch of tan fines in lower left. Slight dusting of detrital fines at SWI. Large shell fragments in far field. Small shell pieces at SWI. Sand 
dollars and hermit crab at SWI. Few short tubes. 

106 106-05 B Tan, firm, fine sand with small black particles and ~2cm thick band of orange-brown fine sand and detrital fines. Small shell fragments in sediment and at SWI. Short tubes at SWI. Sand dollars at SWI. 
106 106-06 A Tan, firm , sand with black particles and sparse shell hash. Thin and subtle color change to orangish near SWI due to presence of detrital fines. SWI is not visible in mid or far field. Single sand dollar at SWI. 

106 106-07 A Tan, firm , fine sand with black particles. Sediment has slightly darker patch near penetration maximum. Few small shell fragments visible in sediment column. SWI is not visible in far or midfield (ripple crest?). Short 
tubes at SWI. Sand dollars present. 

106 106-08 A Pale tan, firm, coarse sand with limited penetration. Black patch in sediment column. ~1-2cm thick orange-brown layer at SWI. SWI is sloping downward to the right and into far field. Rippling. Small tubes at SWI. 

106 106-09 A Pale tan, firm, coarse sand with interstitial fines. Detrital fines forming orange-brown layer ~2cm thick at SWI and below. Thin drape of detrital fines at SWI. Sediment surface ripples into far field. Amphipod strand and 
short tubes at SWI. 

106 106-10 A Pale tan, firm, medium sand with small black particles and ~2cm thick band of orange-brown at SWI. Polychaete deep in visible portion of sediment column. Sand dollars at SWI. Scallop shells at SWI. 

106 106-11 A Pale tan, firm, medium sand. Sediment is moderately sorted, with coarser material deposited near upper portion of sediment column. Slight color shift from orangish to pale tan as sediment deepens. Rolling ripples 
visible in far and midfield. Short tubes at SWI. 

107 107-01 A Tan, firm, fine sand with black particles. ~2cm thick band of fine sand and detrital fines at SWI, orange-brown in color. Sparse shell hash over SWI and mixed into sediment column. SWI rolls slightly into far field 
(ripple?). Single sand dollar in far field. Few short tubes in foreground. 

107 107-02 A Tan, firm, medium sand with small black particles and low density of shell pieces in sediment and at SWI. Sediment column is slightly more orange-brown in color near SWI. Few small thin tubes at SWI. Sand dollars. 

107 107-03 A Tan, firm, medium sand with slight dusting of detrital fines at SWI. Low density shell hash at SWI. Small patches of gray fines in sediment column. Sediment column shows admixed orange-brown detrital fines near SWI. 
Few sand dollars visible. 

107 107-04 A Tan, firm, medium sand with only slight color change after upper detrital layer. Sediment surface may be rippled but it is not visible past nearfield. Short tubes and two sand dollars. 

107 107-05 A Pale tan, firm, fine sand with high portion of black particles. ~2cm band of fine sand and detrital fines just below SWI, orange-brown in color. Small shell fragments at SWI and admixed into sediment column. Sand 
dollars and short tubes at SWI. 

107 107-06 A Tan, firm, fine sand. Very low penetration. Slight color change throughout visible portion of sediment column represented by band of admixed detrital fines. Small shell fragments on SWI. Sand dollars present. 
107 107-07 A Orange-brown, firm, fine sand. Dark band at upper 2cm of sediment column. Long burrow halos visible in sediment structure. Polychaete in sediment column. Many sand dollars at SWI. Small tubes at SWI. 

107 107-08 A Pale tan, firm, fine sand with small black particles and ~2cm thick band of orange-brown detrital fines and fine sand at SWI. Long brown burrow halos visible in sediment column. Short tubes at SWI. SWI disappears 
behind slope in midfield. 
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107 107-09 A Tan, firm, medium sand. Moderately sorted with few sub-angular coarse grains throughout sediment column. Few fines. Small crest visible in SWI at center of image.  
107 107-10 A Tan, firm, fine sand with black particles. Subtle color shift where detrital fines shift to underlying material in upper cm of sediment column. Small black patches in sediment column. Sand dollars at SWI. 
108 108-01 A Tan, firm, fine sand well sorted. Slight color shift in upper 3cm of sediment column. Large shell fragments at SWI. Slightly uneven SWI. Short tubes at sediment surface. 
108 108-02 B Dark tan, firm, medium sand, well sorted. Slight color shift between upper 2cm and lower portion of sediment column. Small shell particles in sediment structure and at SWI. Sand dollars at SWI. 
108 108-03 A Orange-brown, firm, medium sand. Moderately sorted with small pebbles at SWI and in sediment column. Sediment surface dips down and up in mid and far field indicating ripples or mounds.  

108 108-04 A Pale tan, firm, fine sand with black particles and slightly darker band at SWI. Darker band is approx. 2cm thick and contains organic detrital fines, slightly orange. SWI slopes on right edge of image, may be ripples or 
biogenic depression. Short tubes at SWI. Sand dollar at SWI. 

108 108-05 A Tan, firm, fine sand with black particles. Scant crushed shell in sediment. Slight darker color to sediment at top 1cm of sediment column. Short tubes at SWI. 
108 108-06 B Tan, firm, medium sand. Sediment grain size is mostly consistent throughout visible area. Well sorted. Small shell fragments at SWI and admixed into sediment column. SWI ripples into far field. 
109 109-01 A Dark brown and gray very fine sand, firm. Shell fragments at SWI and in sediment column. Very little penetration. Dark brown layer at surface present. Sand dollar and tests at SWI. 
109 109-02 A Tan, firm, fine sand with small black particles and scant bits of shell. Slight darker color in upper 5mm of sediment column. SWI has a slightly hummocky surface (ripple?).  
109 109-03 A Tan, firm, medium sand grading coarser to finer as depth increases. Scant shell fragments admixed into sediment column. Sand dollars at SWI. 
109 109-04 A Tan, firm, fine sand with small black particles. Sediment is slightly darker near SWI, few darker patches at depth. Small burrow structures visible in upper portion of sediment column. Sand dollars at SWI. 

110 110-01 A Dark brown and gray, firm, very fine sand with silt/clay present. Upper 2 cm of sediment column is dark brown in color, with a stark t transition to dark gray sediment. Small shell particles in sediment column. Thin drape 
of pale tan fines at SWI. Sand dollars at SWI. Few short tubes present. 

110 110-02 A Pale tan, firm, very fine sand. Fines mixed into sandy sediment. Very low penetration. No color change throughout sediment column. Small shell fragments at SWI. Short tubes at SWI. 
110 110-03 A Tan, firm, medium sand. Grains of different color, mostly black and orange. Well sorted. SWI dips to right and to far field. 
110 110-04 A Tan, firm, medium sand. Slightly darker color sediment near SWI. Small shell fragments in sediment column. Very thin drape of detrital fines at SWI. Slight rippling at SWI. 
110 110-05 A Tan, firm, medium sand. Sand is slightly finer near bottom of visible area. Well sorted. SWI is slightly rippled into far field.  
110 110-06 C Tan, firm, medium sand. Sand is slightly finer near bottom of visible area. Well sorted. Abundant small shell fragments at SWI. Sand dollars at SWI. 
111 111-01 A Rusty brown and gray, firm, very fine sand. 2cm darker color band at SWI. Detrital fines at SWI and mixed into sediment. Small shell particles. Sand dollars at SWI. 
111 111-02 A Rusty brown and gray, firm, very fine sand. 2cm darker color band at SWI. Detrital fines at SWI and mixed into sediment. Small shell particles and larger shell fragments (razor clam) at SWI. Sand dollars at SWI.  

111 111-03 A Pale tan, soft, very fine sand with silt/clay. Slight color change after aRPD. Long burrow halos extend into reduced sediment. Polychaete visible deep in sediment column. Abundant amphipod tubes at SWI, amphipods 
visible at top of many. 

111 111-04 A Orange and tan, firm, coarse sand. Sediment is moderately sorted with fine sand and small pebbles. SWI dips down at SWI and is not visible in far or midfield. 
111 111-05 B Tan, firm, medium sand with few black grains. No color change in sediment column. Slightly uneven SWI. 
111 111-06 A Tan, firm, medium sand with few black grains and small shell fragments. No color change at SWI. Well sorted sediment. Slightly rippled SWI. Sand dollars. 
111 111-08 A Tan, firm, fine sand with coarser sediment (coarse sand and small pebbles) at SWI. Small shell fragments abundant at SWI. No color change at SWI. Sand dollars at SWI. 
112 112-01 A Tan, firm, fine sand with ~2cm deep band of dark brown sediment below SWI. Very limited penetration. Very thin drape of pale tan fines at SWI. Short tubes at SWI. 

112 112-04 C Tan, firm, fine sand with larger small pebbles and coarse sand grains mixed into sediment column. No color change in sediment. Very thin drape of fines at SWI. Shallow ripples visible in far field. Short tubes at SWI. 
Gastropod. 

112 112-05 B Very poorly sorted sands and pebbles. Medium and coarse sand with surface covered with pebbles. Rippled sediment surface.  
112 112-06 C Tan, firm, fine sand with small patches of rusty brown dragged into sediment column from just below SWI. SWI is rippled in mid and far field. Small shell fragments at SWI. 
112 112-07 B Pale tan, firm, medium sand with 2-3 cm thick band of rusty brown below SWI. Small shell fragments at SWI and admixed into sediment column. Sand dollars at SWI. 
112 112-08 A Tan, firm, medium sand with slight darkening of sediment at SWI and immediately below. Small shell fragments at SWI and admixed into sand. Few short tubes at SWI. 
112 112-09 A Tan, firm, medium sand with coarse sand near SWI. Small shell fragments at SWI.  
113 113-01 A Tan, firm, fine sand. Image is out of focus, sand grains against faceplate of prism are very blurry. Small shell fragments at SWI. Slight rippling. Sand dollars at SWI. 
113 113-02 A Tan, firm, fine sand. Image is out of focus, sand grains against faceplate of prism are very blurry. Small shell fragments at SWI. Slight rippling.  
113 113-03 A Tan, firm, medium sand with small black particles and scant shell fragments. Long fecal stack at SWI. Short tubes at SWI. SWI ripples into far field. 
113 113-04 B Tan, firm, medium sand with pebbles at SWI. Small shell fragments at SWI and buried in sediment column. SWI ripples into far field. Few short tubes at SWI. Sand dollar test in farfield on left. 
113 113-05 A Tan, firm, medium sand, becoming coarser at penetration maximum. Small black particles in sediment. Small mounds at SWI. No color change in sediment column. Short tubes at SWI. 
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113 113-06 A Tan, firm, medium sand with black particles and small shell fragments admixed into sediment column. No color change in sediment column. SWI is washed and rippled - PV confirms long ripple through image. Sand 
dollars and test at SWI. 

114 114-01 A Tan, firm, medium sand with black particles and small shell fragments admixed into sediment column. No color change in sediment column. SWI is washed and rippled (long form ripple in PV). Sand dollars at SWI.  

114 114-02 A Tan, firm, medium sand with black particles and small shell fragments admixed into sediment column. Small patches soft brown fines dragged into sediment column. Sand dollars at SWI. Sediment surface ripples into far 
field, visible in PV too. 

115 115-01 A Tan, firm medium sand with black grains and small shell hash fragments admixed into sediment column. Well sorted with few fines. No color change throughout visible area. Fairfield is not visible. 

115 115-02 A Tan, firm medium sand with black grains, slightly coarser near SWI but otherwise well sorted. Small patch of black fines in sediment. SWI dips to left and back, indicating rippling. Sand dollars and burrow mound/edge of 
sand dollar track visible at SWI. 

116 116-01 A Tan, firm, medium sand with black grains and scant shell hash fragments. Sediment column is slightly finer and darker in color near SWI, due to presence of detrital fines. Thin drape of detrital fines at SWI. Sand dollars 
at SWI. Short tubes are scant at SWI. 

116 116-02 A Tan, firm, coarse sand. Sediment is well sorted and sloping down to the left indicating a ripple (also clear in PV) 
116 116-03 A Tan, firm, medium sand with small black grains and scant shell hash. Scant detrital fines at SWI. Slight waveform at SWI, too small to indicate rippling, and none in PV. Short tubes at SWI. 

116 116-04 A Tan, firm, medium sand with upper ~2cm containing detrital fines. Upper layer is slightly more rusty brown than the underlying tan sediment. Patches of black fines deep in sediment. Organism visible at penetration 
maximum, appears severed by prism. SWI dips down in midfield and rises in far field (could be near pit of scallop from PV). Organic growth visible in midfield. 

117 117-01 A Tan, firm, medium sand with black grains mixed into sediment column. Small shell hash particles. Several pebbles at SWI. Thin brown drape of detrital fines at SWI. Short tubes at SWI. 
117 117-02 A Tan, firm, medium sand with black grains mixed into sediment column. Thin brown drape of detrital fines at SWI. Short tubes at SWI. 
117 117-03 A Tan, firm, medium sand with coarser particles admixed into sediment column. Small pebbles at SWI. Short tubes and organic growth at SWI.  

117 117-04 A Tan, firm, medium sand with small black particles and ~2cm thick band of rusty-brown sediment containing detrital fines. SWI is hummocked slightly and dips down and up into distance (PV is hummocky too). Small shell 
and sand dollar test fragments at SWI. Short tubes at SWI. 

117 117-05 A Tan, firm, poorly sorted medium sand and pebbles. Shell fragments at SWI and in sediment column. Short tubes at SWI. 

118 118-01 A Tan, firm, sand mixed with fines and small shell particles. Very thin drape of detrital fines at SWI, and smeared against faceplate from camera action in a patchy distribution. Small polychaete 3cm below SWI. Short tubes 
at SWI.  

118 118-02 B Tan, firm, medium sand with very little penetration. Large shell fragments at SWI. Cobbles and pebbles in midfield at SWI. 
118 118-03 A Tan, firm, fine sand. Low penetration. Slight rippling to SWI, not full ripple. Small shell fragments at SWI. Hermit crab in midfield. 
118 118-04 A Tan, firm, fine sand with small black particles. Small shell fragments at SWI and mixed into sediment column. Pebbles at SWI. Short tubes at SWI. 
118 118-05 A Tan, firm, medium sand with pebbles at SWI. Large shell fragments at SWI. Sediment is moderately sorted. Organics in sediment column, possibly transected organism.  
118 118-06 A Tan, firm, fine sand with patches of dark colored fines in sediment column. Low penetration. Pebbles at SWI. Small shell fragments at SWI. Short tubes at SWI. 

119 119-01 A Tan, firm, medium sand with fines. Small shell pieces ta SWI and mixed into sediment column. Very slight color change due to detrital fines at upper cm of sediment column. Short tubes at SWI. Possible mound in 
distance (several visible in PV). 

119 119-02 A Tan, firm fine sand, poorly sorted with pebbles in sediment column and thin layer of detrital fines at SWI. Shell fragments at SWI. Many small tubes at SWI. 
203 203-01 A Tan, firm, medium sand (lots of orange grains) with 2cm layer of darker orange-brown fines mixed into upper sediment column. Burrow halos visible in sediment column. Tubes covering SWI. 
203 203-02 A Tan, firm medium sand, poorly sorted with coarse sand and pebbles at SWI. Shallow penetration. Gray fines in long narrow patch at SWI dragged into sediment. Sand dollar tests at SWI. Few tubes at SWI. 
203 203-03 A Tan, firm, medium sand, moderately sorted with coarse sand and small pebbles at SWI, pebbles in far field. Shallow penetration. Small shell fragments at SWI. 
204 204-01 A Tan, firm, medium sand with dark brown fines in upper 2cm of sediment column. Small shell particles at SWI. Detrital fines at SWI. Short tubes at SWI. 
204 204-02 A Tan, firm, medium sand with coarser sediment near SWI. Large and small shell fragment at SWI and mixed into sediment column.  

205 205-01 A Tan, firm, fine sand with upper ~2cm including dark brown detrital fines. Patches of dark gray to black fines in sediment column. Shell fragments admixed into sediment column. Thin drape of detrital fines at SWI. Short 
tubes at SWI. 

205 205-02 A Tan, firm, medium sand. No color change throughout sediment column. Two sand dollars at SWI,  
205 205-03 A Tan, firm, medium sand with small black particles and small shell fragments at SWI and in sediment matrix. Large shell fragments at SWI. Slight color change at SWI and ~2cm below. Small tubes at SWI. 
205 205-04 B Tan, firm, medium sand with slight color change near SWI. Small shell fragments and sand dollar test fragments at SWI. Slight mounds at SWI, also visible in PV. Short tubes present. 
206 206-01 A Tan, firm, medium sand with small black particles and scant shell fragments. Sand dollar at SWI.  
206 206-02 A Tan, firm, medium sand with fines at SWI and dragged into sediment column. Shell fragments at SWI and dragged down by prism. SWI is rippled, rising into far field. Sand dollar in far field. 

207 207-01 A Tan, firm, medium sand with small black patch deep in sediment column. 1-2cm thick band of dark brown where detrital fines are mixed with sand. Small shell particles at SWI and in sediment. SWI is rippled and dips 
down to left edge of image. 
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207 207-02 A Tan, firm, medium sand with many small shell fragments at SWI. Very shallow penetration.  
207 207-03 B Tan, firm, fine sand with limited penetration. Pocket of gray fines in sediment column. Small shell fragments at SWI. Large shell half with attached tubes in far field at SWI. Based on PV - SWI BR is from scallop pit. 

207 207-04 A Tan, firm, medium sand with small black patches of fines in sediment. Small shell fragments at SWI and in sediment column. ~1.5 cm thick band of fines and sand, dark brown, near SWI. Few short tubes at SWI. Shell 
half at SWI. 

207 207-05 A Tan, firm, medium sand with slight color change in upper 2cm of sediment column where detrital fines mix with sand.  
208 208-01 A Tan, firm, medium sand with slight color change near SWI and band of gray fines near penetration maximum. Shell fragments, large and small, at SWI. SWI is rippled from mounds visible in PV. Small tubes present. 
208 208-02 D Tan, firm, medium sand, moderately sorted with pebbles and fines in sediment column and at SWI. Patches of slightly pale material near SWI and in sediment column. Shell fragments at SWI and in sediment. 
208 208-03 A Tan, firm, coarse and medium sand, poorly sorted with sand and pebbles. Coarsest sediment near SWI. Slight color change as sediment becomes finer after upper 2-3cm. 
209 209-01 A Pale tan, firm, fine sand with 1-2cm band of sand and detrital fines near SWI. SWI is slightly hummocky with tracks and burrow mounds. Short tubes. Sand dollars at SWI. 

209 209-02 B Tan, firm, medium sand with 2-3 cm thick band of sand and detrital fines under SWI. Long burrow halos extending to penetration maximum. Shell fragments mixed into sediment column. Sand dollars and tubes on 
rippled surface. Ripples confirmed in PV. 

209 209-03 A Tan, firm, medium sand with slightly color change near SWI, coarsest sediment at SWI. Small shell fragments at SWI. SWI is mostly flat with sand dollars in midfield and far field. 
209 209-04 B Pale tan, firm, fine sand with patches of gray fines and slightly darker color sediment near SWI. Long burrow halos visible in sediment column. Mound visible in midfield. Many thick tubes on sediment column. 
209 209-05 A Pale tan, firm, medium sand, small shell fragments and black particles. Slightly darker layer of sand and detrital fines near SWI, irregular in depth. Coarse sand and pebbles at SWI. Scant short tubes at SWI. 
210 210-01 A Tan, firm, fine sand with 2cm thick layer of dark brown silty sand at SWI. Few pebbles at SWI. Small shell fragments at SWI. Short tubes at SWI. 
210 210-02 B Tan, firm, fine sand. Shallow penetration. Slight color change about 2cm under SWI. Small shell fragments are scant at SWI. Small mounds in farfield. Short tubes present. 
210 210-03 A Tan, firm, fine sand with small black particles. SWI is loose and fluffy with detrital fines. Detrital fines mixed into upper sediment column, rusty brown in color. Small shell fragments at SWI. Short tubes at SWI. 
210 210-04 A Tan, firm, medium sand with no color change visible. Shallow penetration. Sediment dips and rises into distance forming ripple - irregular ripples confirmed in PV. 
210 210-05 A Tan, firm, medium sand with slightly darker sediment transitioning into pale tan near SWI. Sparse shell fragments at SWI. Few short tubes. Slight rippling into far field. 

210 210-06 A Tan, firm, fine sand with slightly darker band of sediment containing detrital fines in upper 2cm of sediment column. Small black particles and shell fragments in sediment. Possible ripple. Sand dollars at SWI. Short tubes 
are sparse at SWI. 

210 210-07 A Pale tan, very fine sand with three distinct layers: upper organic oxidized layer (rusty brown), pale tan very fine sand, underlying layer of near black fines. Shell hash and organics mixed into upper sediment column; 
loosely packed. Thin drape of mud over SWI. Short tubes at SWI. 

210 210-08 A Tan, firm, medium sand with slight color change near SWI where detrital fines mix with sand. Sediment surface appears to dip down into midfield. Three large sand dollars at SWI. 
210 210-09 B Tan, firm, medium sand with black particles in sediment column and small shell fragments at SWI and in sediment structure. No color change throughout sediment column. Well sorted 

211 211-01 A Pale tan, firm, fine sand with slight color change near SWI where detrital fines mix with sand. Small patches of gray sediment near penetration maximum. Small burrow transected in center of image, near bottom of 
frame. Small shell fragments in sediment column. Slight bulge to SWI. Few short tubes present. 

211 211-02 A Tan, firm, medium sand with gradual color change throughout sediment column, orange-tan at SWI, pale tan near penetration maximum. Small shell fragments at SWI and mixed into sediment column. Mound at 
sediment surface (couple visible in PV). Short tubes at SWI.  

211 211-03 A Tan, firm, medium sand with large patch of black, organic rich fines in lower left corner of image. Small shell fragments at SWI. Thin drape of detrital fines on SWI. Short tubes at SWI. 
211 211-04 A Tan, firm, medium sand mixed with small shell fragments and black particles. Gradual orange-brown transition near SWI. Very short tubes at SWI. 
211 211-05 A Tan, firm, fine sand with black grains and ~2cm band of rusty-brown sand and detrital fines below SWI. Small shell fragments at SWI. Sand dollars at SWI. SWI slopes to right, possibly slight ripple to sediment. 
211 211-06 A Pale tan, firm, fine sand with black grains and small shell fragments admixed into sediment column. Small black patch in sediment. ~2cm darker band near SWI.  
211 211-07 A Tan, firm, medium sand with 1-2cm thick band of oxidized sediment and detrital fines near SWI; burrow halos extending from darker band. Small shell fragments at SWI. Slight ripple to SWI. Sand dollars at SWI. 
211 211-08 B Tan, firm, coarse sand; poorly sorted sediment with many very coarse sand grains. Dense sand dollars at SWI. 
211 211-09 A Pale tan, firm, fine sand with small black particles. ~2cm thick band of detrital fines and sand. Small burrow halos visible in sediment structure. Small shell fragments at SWI. Sand dollars at SWI. 

211 211-10 A Pale tan, firm, medium sand with a gradual transition from rusty-brown at about 1-2cm below SWI. Burrow halos extending from SWI into sediment. Dense small shell fragments at SWI. Small sand dollars at SWI. SWI 
rises into distance. 

212 212-01 A Tan, firm, fine sand with subtle color change from rusty-orange to tan sand. Sediment is well sorted. Small shell fragments at SWI. Slight ripple at SWI inro farfield- irregular ripples confirmed in PV. 
212 212-02 A Tan, firm, fine sand with no color change in sediment. Small shell fragments at SWI. Short tubes at SWI. SWI is slightly hummocky. 
212 212-03 B Tan, firm, medium sand with small black patch in lower left corner. Very slight color change from dark to light with depth. Few small shell fragments at SWI. Sand dollar tipped against prism faceplate. Few tubes at SWI. 
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212 212-04 A Tan, firm, medium sand with small black patch in sediment. Small mound transected at SWI. Light brown band of fines and sand below SWI. Short tubes at SWI. 

212 212-05 A Pale tan, firm, very fine sand, moderately sorted. Patch of black fines at penetration maximum. Sediment in upper 2cm is slightly darker, with burrows of darker sediment deeper in sediment column. Sediment surface is 
hummocky. Short tubes at SWI. 

212 212-06 A Pale tan, firm, medium sand with slight color change below SWI. Black sediment and small shell fragments in sediment column. Sand dollar test at SWI. Few very small tubes at SWI. 

212 212-07 A Pale tan, firm, medium sand with slightly darker band of orange-brown sediment in upper 2cm of sediment column. Small black sediment grains in sediment column. Small shell fragments at SWI. Small sand dollars at 
SWI, test against faceplate, 

212 212-08 A Pale tan, firm, medium sand with coarser grains with slightly darker sediment near SWI. Sediment is moderately sorted. Shell fragments at SWI and admixed into sediment column. Few sand dollars at SWI. SWI ripples 
into far field. 

212 212-09 A Pale tan fine sand with small black and shell particles in sediment column. Dark orange-brown sand and detrital fines in upper 2cm of sediment column with long burrow halos extending below it. Sand dollars and 
gastropods at SWI. SWI is slightly loose and fluffy. 

212 212-10 A Pale tan, firm, medium sand with black and orange particles and small shell fragments admixed into sediment column. ~2cm band of rusty-brown sediment at SWI. Long narrow burrow halos deep in sediment column. 
SWI has thin drape of detrital fines and small shell fragments. Short tubes at SWI and part of polychaete visible at mid-depths on right. 

213 213-01 C Tan, firm, medium sand with small black particles in sediment column. Shell fragments are sparse in sediment and at SWI. Small patches of dark gray and black fines in sediment column. Sand dollar at SWI. 

213 213-02 A Tan, firm, fine sand with ~1.5cm thick layer of detrital fines forming dark brown layer with sand at SWI. Small shell fragments and black sand in sediment column. SWI is slightly mounded in image, dipping to far field 
(shallow ripples in PV). Short tubes and sand dollars at SWI. 

213 213-03 A Tan, firm, fine sand; poorly sorted with fines and coarse sand. SWI is slightly darker in 1-2cm below SWI. Thin mud drape at SWI. Shallow penetration. Many small tubes at SWI. Ridged orange shell at SWI - Astarte?. 

213 213-04 A Tan, firm, fine sand with gradual change in color near SWI, sediment is slightly darker. Black particles in sediment column. Small shell fragments in sediment column and at SWI. Sand dollars at SWI Few small tubes 
present. 

213 213-05 A Tan, firm, medium sand with black particles and small shell fragments in sediment column. Dark brown band of sediment in upper 1-2 cm of sediment column, long burrow halos extending deep into sediment column. 
Sand dollars at SWI, 

214 214-01 A Tan, soft very fine sand and silt/clay. Small black particles in sediment column. Sediment column changes color gradually from brown to tan in deeper sediment. SWI is loose and fluffy with short tubes present. Sea stars 
at SWI. 

214 214-02 D Pale tan, very fine sand with fines smeared a bit by faceplate; slightly darker sediment streaking down from SWI. Loose, fluffy sediment at SWI. Tubes and shell fragments at SWI. Small organisms in sediment column. 
214 214-03 A Pale tan, firm, medium sand with black grains. 1-2 cm thick band of darker detrital fines and sand at SWI, clear distinction between this and underlying layer. Scant tubes at SWI. 
214 214-04 A Tan, firm, fine sand with small black particles. Thin band of slightly darker sediment near SWI. Pink object in sediment column. Fines in sedimentary matrix. Hermit crab at SWI. 
214 214-05 A Pale tan, firm, very fine sand with patches of gray silt/clay. Detrital fines scant at SWI and dragged into sediment. Small shell fragments at SWI. Two sand dollars. Gastropod in far field. 
214 214-06 A Gray-tan, firm, very fine sediment. ~2cm layer of brown detrital fines at and below SWI. Burrow halos in sediment column. SWI is loose and fluffy with pellets and small shell fragments. Few short tubes. 
215 215-01 A Pale tan, firm, very fine sand. Shallow penetration. Small burrow mound transected. Slightly darker sediment at SWI and dragged into sediment column. Small tubes at SWI. 
215 215-02 A Tan, firm, very fine sand with slightly darker color change near SWI. Small patches of dark gray in sediment column. Polychaetes visible in sediment column. SWI is fairly even. Short tubes at SWI. 

215 215-03 C Pale tan, firm, very fine sand with rusty orange-brown band in upper 2 cm of sediment. Shallow penetration. Small shell fragments at SWI. SWI is fluffy and loose with small fecal pellets at left. Tubes at SWI and attached 
to shells at left side of image Large sea star in far field. 

215 215-04 A Tan, firm, fine sand, well sorted. Small shell fragments crushed and admixed into sediment column. Thin drape of fines at SWI. Sediment column shows a dark band ~2cm deep below SWI. Short tubes at SWI. 

215 215-05 A Tan, fine, fine sand with small black particle and pockets of silt/clay fines. Slightly darker band of sediment about 2cm deep below SWI. Tuebs and fecal pellets at SWI. Polychaetes visible in sediment column. Short 
tubes are scant at SWI. 

215 215-06 B Tan, firm, medium sand with many black patches in sediment column. ~2cm orange-brown sand below SWI. Thin drape of depositional fines at SWI. Small shells, small Astarte?, and shell fragments at SWI. Short tubes 
and mound at SWI. 

215 215-07 A Pale tan, firm, fine sand with small black fragments and shell particles admixed into sediment. Upper 2cm of sediment column is a band of rusty brown coarse sand and detrital fines. Sand dollars at SWI. 
215 215-08 C Pale tan, firm, fine sand with small black particles and ~1cm thick layer of rusty-brown detrital fines and sand at SWI. Long burrow halos in sediment structure. Slight rise to right side of SWI. Sand dollars at SWI. 

215 215-09 A Pale tan, firm, fine sand with small black particles and shell fragments admixed into sediment column. 2-3cm thick layer of gradually transitioning dark brown sediment below SWI. SWI slopes to the right and ripples into 
distance. Short tubes at SWI. Abundant sand dollars. 

216 216-01 A Pale tan, firm, fine sand with small black particles. Upper 1-2 cm of sediment column is slightly darker. Slightly darker gray patches deep in sediment. Sand dollar in dragdown and transected in sediment column by 
prism. Short tubes at SWI. 

216 216-02 A Orange-tan, firm, medium sand, well sorted with no color change through sediment column. Small shell fragments and sand dollar tests at SWI. Sand dollars at SWI. 
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216 216-03 A Pale tan, firm, medium sand with 1-2 cm orange-brown sand and detrital fines below SWI. Polychaete in sediment column at far left. Large shell fragments at SWI. Sand dollars at SWI. Small tubes and fecal pellets are 
scant at SWI. 

216 216-04 A Pale tan, firm, medium sand with ~2cm deep band of brown sand at SWI. Short tubes and small thin worms at SWI. 
216 216-05 A Tan, firm, medium sand with 1-2cm thick band of detrital fines and sand. Long burrow and polychaete visible in sediment column. Black fines in lower left corner of sediment. Two burrow mounds at SWI.  
216 216-06 C Pale tan, firm, coarse and fine sand, coarse sand at upper part with 1-2 cm band of rusty-brown sediment at SWI. Small pebbles at SWI. Small black patches of fines in sediment column. Sand dollars at SWI. 
216 216-07 A Pale tan, firm, coarse and medium sand with pebbles at SWI, grading finer towards penetration maximum. Sand dollar at SWI. SWI ripples into far field. 
217 217-01 A Pale tan, firm, very fine sand with small black particles and 1-2cm thick band of dark brown sediment near SWI. Sand dollars at SWI. 
217 217-02 A Pale tan, firm, coarse and medium sand with 1-2cm thick layer of orange-brown sand at SWI. Sediment is moderately sorted. Shallow penetration. SWI is uneven and rippled. 

217 217-03 A Pale tan, firm, fine sand with small particles of black sediment and very small shell fragments at SWI and admixed into sediment column. ~2cm thick band of orange-brown sand in sediment column, near SWI. Thin 
burrow halos in sediment. Small gray-black patch of fines at penetration maximum. Very small tubes at SWI. Single sand dollar in far field. 

217 217-04 A Pale tan, firm, fine sand with small patch of dark gray sediment and 1-2cm thick band of rusty-brown fines and sand at SWI. Short tubes at SWI. Sand dollars at SWI. Small gastropod shell at SWI. 

217 217-05 A Tan, firm, medium sand, moderately sorted, with band of slightly darker sediment near SWI, pale gray finer sediment near penetration maximum. Small fragments of shell in sediment column ad at SWI. Short tubes at 
SWI. Sand dollars in far field.  

217 217-06 A Pale tan, firm, fine sand with slightly dark-brown band of sediment near SWI. SWI is covered with lightly coarser sediment. Abundant small shell fragments at SWI, some in dragdown and in sediment column. Tube or 
fecal column(?) of coarse grains at SWI. Small short tubes at SWI. Sand dollars present. 

217 217-07 A Tan, firm, fine sand with orange-brown sand near SWI, gradually transitioning to pale tan sand. Sediment column is high in shell content. SWI is slightly undulating with ripple in far field. 
217 217-08 A Tan, firm, medium sand, well sorted, with slightly rusty-brown sediment near SWI, about 2cm thick. SWI rises and dips slightly,irregular ripples/mound in PV. Sand dollar and short tubes at SWI, 
217 217-09 A Tan, firm, medium sand with small black particles in sediment column. SWI has slightly dark brown band below SWI. Abundant sand dollars at SWI. 
217 217-10 A Pale tan, firm, medium sand, moderately sorted, with slight patchy color change to darker brown near SWI; very thin. Small shell fragments at SWI. Sand dollars in far field. 
218 218-01 A Gray-black, firm, medium sand, poorly sorted with pebbles at SWI and mixed/dragged into sediment column. Sediment is mostly reduced with thin drape of oxidized material at SWI.  
218 218-02 A Pale tan, firm, fine sand with small black particles and ~2cm band of rusty-brown sand below SWI. Abundant sand dollars at SWI. Small shrimp at SWI 
218 218-03 A Tan, firm, coarse and medium sand with slightly darker band of sediment near SWI and darker material near penetration maximum. Moderately sorted sediment . Short tubes scant at SWI. 
218 218-04 A Tan, firm, medium sand with thin band of orange-brown sediment near SWI. Sand dollars and short tubes at SWI. 

218 218-05 C Tan, firm, medium sand with three distinct layers each becoming finer and paler with depth. Upper, dark brown, band of sediment is loose and fluffy with coarse sand, detrital fines, and dense shell fragments. SWI is 
covered with thin drape of fines. Shell fragments at SWI, including scallop shell. Sand dollars and short tubes at SWI. 

218 218-06 A Tan, firm, medium sand with slightly coarser dark bacterial in upper 1.5cm. SWI is rippled with ridge visible in far field. Small black pocket in sediment column. Few shells at SWI. Sand dollars and short tubes at SWI. 

218 218-07 A Pale tan, firm, fine sand with small black particles, few shell fragments, and band of dark brown fines and sand in upper 2cm. Small patch of black fines in sediment. SWI is draped with thin layer of fines. Dense, near 
total, cover of sand dollars at SWI. 

218 218-08 A Pale tan, firm, medium sand with 2cm thick band of orange-brown sediment below SWI. Coarse sediment near SWI. Short tubes at SWI. 

218 218-09 A Pale tan, firm, fine sand with slightly darker, gradual color change, near SWI. Sediment is streaked with burrows extending from SWI into pale gray material. Mounds on seafloor surface visible from SWI into distance 
(context from PV). Small shell fragments at SWI. Short tubes scant at SWI - thick tube by faceplate may be amphipod tube. 

218 218-10 A Pale tan, firm, very fine sand with medium black sand grains. SWI is slightly darker in patchy distribution near SWI, with streaks and burrows extending deep into sediment column. SWI shows small burrow mounds and 
small tubes. Sea star in far field on left; shell? on right. 

219 219-01 A Pale tan, firm, fine sand with slight color change to dark brown in upper 2cm of sediment. Small streaks of black in sediment column. Small burrow mounds and sand dollars at SWI. Pebbles at SWI, 
219 219-02 A Pale tan, firm, fine sand with distinct boundary between upper dark brown band and underlying pale tan sediment. Sand dollars abundant at SWI. 
219 219-03 A Orange-tan, firm, medium sand with even color throughout sediment column. Relatively few fines make up sediment column. Well sorted. Shell fragments at SWI. Single sand dollar. 
219 219-04 A Pale tan, firm, coarse sand with 1-2 cm band of darker material below SWI. Thin drape of fines at SWI. Short tubes at SWI.  
219 219-05 A Pale tan, soft, very fine sand and medium black particles. Upper sediment column has 2cm thick band of dark brown sediment. SWI is draped with thin layer of fines. Abundant small, thin, tubes at SWI. Sea star at SWI. 

219 219-06 A Pale tan, firm, medium sad with small black particles and shell hash admixed into sediment column. Upper sediment column is slightly darker brown gradually transitioning to pale tan. Small shell and sand dollar test 
fragments at SWI. Sand dollar and very small tubes at SWI. 

219 219-07 A Pale tan, firm, medium sand with three distinct layers; upper layer is 2cm thick and dark brown, middle layer is pale tan, lower 2cm is dark gray. Small patches of dense shell hash admixed into sediment column. SWI is 
scattered with small shell fragments in low density. Tests and possible scallop shell at SWI. Short tubes at SWI. 

301 301-01 A Tan, firm, medium sand with slightly darker sediment in upper 2cm of sediment column. SWI is draped with thin layer of detrital fines. Small pebbles at SWI. Sand dollars at SWI. 
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301 301-02 A Tan, firm medium sand with gradual and slight color change at SWI to dark brown. Very thin drape of pale tan fines at SWI. Small shell fragments are scarce at SWI. Sand dollar and few short tubes at SWI. 
301 301-03 A Tan, firm, medium sand with very slight change in color at about 3cm under SWI. Polychaete visible in sediment. SPI captures mound or depression in irregular surface visible in PV. Few short tubes at SWI. 

301 301-04 A Pale tan, soft, silt/clay with fine black grains. Sediment column has slight color change near SWI. Polychaetes visible in sediment. Dense short thin tubes at SWI. Buried sea star visible under mud drape (visible in PV 
too). 

301 301-05 A Pale tan fine sand with black sand particles. Upper 1-2 cm of sediment column is a band of dark brown sand and detrital fines. Many sand dollars at SWI. 
301 301-06 B Pale tan, firm, fine sand with fluffy and loose dark brown layer in upper 2cm. Shell fragments at SWI and admixed into sediment column. Patches of dark gray fines in sediment. Dense sand dollars at SWI, 
302 302-01 A Tan firm, well sorted coarse sand. Ripple, multiple sand dollars at SWI. Shell fragments in lens below ripple crest. SWI appears washed. 

302 302-02 A Tan , well sorted medium sand with well defined aRPD. Minor fines/detritus at SWI and upper sediment column. Bedform, Sand dollars and sand dollar shell fragments. aRPD appears to be a mix of detritus and 
hydraulic oxygenation. 

302 302-03 A Tan well sorted fine sand over dark gray silty fine sand. Bedform at SWI. Multiple sand dollars and small sand tubes in SWI foreground. Strong aRPD contrast and minor but significant inventory of fines and organics at 
depth, 

302 302-04 A Tan to light gray slightly silty medium sand. Sand appears to be well sorted with a subsequent deposition of fine grained detritus at the SWI and admixed into the upper sediment column. Strong aRPD contrast due to 
admixed fines. Detritus appears to biogenically aggregated. Sand dollars and sand dollar test fragments at SWI. Image appears to be on a bedform whose wavelength is greater than prism width. 

302 302-05 A Light tan to tan, firm, moderately sorted, slightly gravelly coarse sand with medium sand at depth. Sand is mature and mostly quartzic. Patch of fines at SWI in right background. Sand dollars and sand dollar fragments. 

302 302-06 A Tan firm, moderately well sorted medium sand with few gravelly particles throughout visible sediment column. Medium sand contains admixed fines. Thin layer of detrital fines at SWI. Underlying layer of well sorted dark, 
highly organic, fines. Long waveform in sediment surface is apparent by dip and raise in far field SWI - PV doesn't show rippling. Corymorpha in midfield. 

302 302-07 A Light tan firm, well moderately well sorted medium sand with covering of orange-brown detrital fines and dusting of pale tan very fine material at SWI. Underlying patches of gray silt/clay fines. Few rounded gravels near 
SWI. Long oxygenated halos in sediment. SWI has many small thin tubes/strands over entire visible area. 

303 303-01 A Light tan to tan, firm, quartzic medium to coarse sand that is moderately sorted. Many sand dollars at the SWI. Ripple - irregular ripples and mounding in PV. 

303 303-02 A Tan to light gray compact, moderately sorted, compact slightly silty fine sand. Aggregates thin blanket of detritus at SWI that persists 1-2 cm into sediment column. Well defined aRPD and it is related to hydraulic forcing 
and the extent of detrital material. The extent, form and binding of detrital material is influencing surficial sediment dynamics. 

303 303-03 A Tan to light gray, compact, fine to medium sand. Scattered thin patches of detrital material at the SWI. Minor amounts of detrital material in the upper sediment column. Sand dollars at SWI and shrimp in background. 
Slight ripple visible, PV has some mounding and hummocks 

303 303-04 A Tan fine sand with orange-brown rust colored layer of detritus mixed into upper centimeters of SWI. Very thin dusting of fines at SWI. Small patch of fines below orange detrital layer to far left of image. Small shell 
particles admixed into sediment. Small tubes at SWI along with fecal pellets. Thin halos of oxidized orange material extending from SWI.  

303 303-05 B Tan to light gray fine sand; moderately well sorted with pockets of gray fines. Thin drape of fine deposition at SWI. Thicker orange-brown depositional layer near SWI is about 2 cm thick. Small shell particles present. 
Sand dollars and sand dollar tests visible on SWI. 

303 303-06 A Tan to dark gray medium sand, mostly quartzite, with 2cm thick rust colored layer of detritus at SWI. Small black patch deep in sediment. Small shell fragments at SWI. Single sand dollar to left edge of image.  

303 303-07 B Light tan and orange medium sand with coarser particles throughout sediment column with more near SWI. aRPD is made up organic rich detritus in upper portion of SWI and is either very deep or poorly visible against 
quartzite sand. Small shell fragments at SWI. Few sand dollars and tests visible. 

304 304-01 A Tan well sorted fine sand over dark gray silty fine sand. Bedform at SWI - irregular ripples and mounding visible in PV. Strong aRPD contrast and minor but significant inventory of fines and organics at depth. 

304 304-02 C Tan to light gray, compact, moderately sorted medium to coarse sand. Dense carpet of sand dollars in foreground. Some fine gravels and sand dollar shell fragments in sediment column. Very thin dusting of detrital 
material at SWI. Possible eggs on raised piece of material in center foreground. 

304 304-03 A Tan to light gray, compact, moderately sorted medium to coarse sand. Few sand dollars. Some fine gravels and sand dollar shell fragments in sediment column. Very thin dusting of detrital material at SWI. Egg in center 
foreground. 

304 304-04 A Tan. Firm, well sorted medium sand. Bedform - irregular ripples in PV. Sand dollar at right and a few in foreground. Very little fines. 
304 304-05 A Tan and black fine sand with orange-brown detrital layer at SWI and large patch of black fine sand to right. Penetration is very shallow. Small shell fragments buried in sediment matrix. Small thin tubes visible in midfield.  

304 304-06 A Tan, firm, fine sand with few black particles. Silty gray fines visible in underlying layer. Upper portion of sediment column is rusty-orange in color with admixed detrital fines. Thin drape of fines over SWI. Fecal pellets and 
small thin tubes at SWI. Sea star visible in far field. 

304 304-07 A Pale tan medium sand, mostly rounded quartzite, with rusty-orange detrital layer near SWI (about 2cm thick). Small black patch in sediment near pen maximum. Small shell fragments mixed into sediment. Few small 
sand dollars at SWI. 

304 304-08 A Tan coarse sand, rounded and mature grains, with ~2cm layer of dark-brown detrital fines admixed into upper layer of sediment. Crushed shell mixed/dragged into lower portion of sediment column. Sand dollar tests 
visible in midfield. Few small, thin tubes in far field. 

304 304-09 A Tan medium sand with sub-rounded particles. Patch of underlying gray fines (silt/clay). Small shell fragments in sediment column. Orange-brown detrital fines in upper 2cm of sediment column. Thin drape of fines at 
SWI, small thin tubes and fecal pellets at SWI. Long wave ripple is visible in SWI slope - also visible at left edge of PV 
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401 401-01 A Tan to light gray, firm sorted fine sand with faint bedform trace at SWI - slight irregular rippling in PV. Minor dusting of detrital material at SWI. Sand dollars in far field. 
401 401-02 A Tan. Firm, well sorted medium sand. Bedform- irregular rippling in PV. Sand dollars at SWI. Minor but visible dusting of light brown detrital material at SWI. 

401 401-03 A Tan, firm, well sorted medium sand. Bedform, axial view - irregular ripples and depressions in PV. Polychaete in center of sediment column. A few small low sand crusted tubes in foreground. Biogenic mound in far 
foreground. 

401 401-04 A Tan, firm, well sorted medium to coarse sand. Bedform, axial view - hummocky surface in PV. Polychaete in center of sediment column. Small gray reduced mud clasts at left, one buried in sediment column. Tubes/sand 
crusted fecal strands at SWI. 

401 401-05 A Tan to medium gray, slightly silty to silty very fine sand. Multiple polychaetes at depth. Strong aRPD contrast. Several tubes at SWI. Thin light brown detrital layer at SWI. 

401 401-06 B Tan, firm, medium sand with small black grains in a mostly quartzite matrix, few fines admixed into moderately well sorted grains. ~1-2 cm of orange-brown detrital material near SWI, long halos of drag down/burrow 
structure visible. Small pink infauna about 2cm below SWI to left side of image. SWI is sloping - long form ripple in PV. 

401 401-07 B Poorly sorted medium sand with coarse grains and admixed fines, mostly tan with underlying fine layer of gray silt/clay, and overlying layer of dark brown fines and quartzite sand. Thin drape of tan fines over SWI. SWI is 
sloped downwards toward camera prism. Crushed shell visible in sediment. Fecal coil and small tubes at SWI. 

401 401-08 A Moderately sorted coarse sand, firm, tan, mostly quartzite with few black particles. Grains of sand are sub-angular to sub-rounded. Small shell fragments. Tube structures visible at SWI. Fairfield and midfield are not 
visible behind SWI. 

402 402-01 A Tan to light gray, firm, silty fine to medium sand. Polychaete in left center of the sediment column, tubes at SWI as well as sand encrusted fecal castings. Light brown thin veneer of recent detritus at SWI. 

402 402-02 A Tan to dark gray, firm, silty fine sand. Polychaetes in right center of the sediment column, tubes at SWI as well as sand encrusted fecal castings. Light brown thin veneer of recent detritus at SWI. Clot of dark sediment in 
lower center. SWI appears to be rippled in background - PV shows biogenic mounds, tracks, and pits. 

402 402-03 A Tan, firm, medium sand with admixed fines. Sand is mostly tan with few black grains. Patches of pale-tan fines near SWI. ~2cm thick detrital layer of orange-brown sediment at SWI. Several live sand dollars visible at 
SWI. Small tube and burrow mound structures visible in midfield. 

402 402-04 A Tan firm sand with patches of gray-tan fines and ~1-2cm thick layer of orange-brown detritus and medium sand just below SWI. Ripples apparent in sediment as long ridge that extends right and into far field. Small tubes 
at SWI.  

402 402-05 A Tan, firm, fine sand, mostly quartzite with small black grains and admixed fines. Upper portion of sediment column is red-brown and is dragged into sediment column. Very thin dusting of pale-tan fines at SWI. Sea star 
appendage has been severed by prism and dragged into sediment column. 

403 403-01 B Tan, firm, well sorted medium sand. Bedform, axial view- irregular ripples in PV. Sand crusted proteinaceous tube at SWI, minor light brown detritus at SWI. Trapped clot of tan-brown fines at left in sediment column. 
403 403-02 A Tan, Firm, well sorted medium to coarse sand. Minor fine gravels. Bedform - hummocky surface in PV. Minor light brown recently deposited detritus at SWI. 

403 403-03 B Tan, to light gray, firm, silty fine to medium sand. Poorly sorted, Thin veneer of light brown detritus at SWI and orangish-yellow sponge particles. Bedforms with modification by biogenic mounds. Shell particles appear to 
be pieces of broken sand dollar skeletons. 

403 403-04 A Tan to light gray slightly silty medium sand. Sand appears to be well sorted with a subsequent deposition of fine grained detritus at the SWI and admixed into the upper sediment column. Detritus appears to biogenically 
aggregated. Sand dollars and sand dollar shell fragments at SWI. Sand crusted proteinaceous tubes in the far foreground. Low relief bedforms- biogenic mounds visible in PV. 

403 403-05 B Tan, well sorted firm medium to coarse sand with a distinct veneer of light brown detritus at the SWI. Multiple small orange-yellow sponge particles at the SWI. Appears to be either periodically mobile or periodically 
disturbed. 

403 403-06 A Tan to light gray, firm fine to medium sand with faint bedform trace at SWI. Distinct detrital material st SWI. Sea star arm dragged down at right, stubby sand and protein tube at right foreground. Minor small fragments of 
orange-yellow sponge at SWI. 

403 403-07 A Orange-tan coarse sand, well sorted, firm, with slightly more orange particles in layer at SWI. Particles are a mix of angular and rounded grains, quartzite, black, and opaque orange mineral. Crushed shell particles in 
sediment column. Slightly uneven SWI with three sand dollars in view.  

403 403-08 A Orange-tan medium sand, firm and moderately well sorted, sun-angular and rounded grains. Thin orange-brown layer of sand and fines at SWI. Small patches of fines in underlying sediment structure. Small tubes with 
fines at SWI. 

404 404-01 C Tan, well sorted medium to coarse sand with abundant sand dollars at SWI, more coarse near SWI. Polychaete in center of sediment column. Buried sand dollar skeletal fragments. 
404 404-02 C Tan, well sorted medium to coarse sand with abundant sand dollars at SWI. Bedform - long form ripple in PV. Shrimp at SWI. 
404 404-03 A Tan, moderately sorted medium sand with fine grains admixed deep in visible area. Shell and carapace fragments visible at SWI. Small tubes visible at SWI. 

405 405-01 A Pale gray-tan fine sand with fine black grains. Yellowish layer of sediment at SWI extends about 2cm below sediment surface and terminates in slight color change with few invaginations deeper into sediment (burrow 
halos?). Small black patches in sediment. Shell fragments in sediment column. Thin drape of fine sediment at SWI. Small tubes and fecal pellets at SWI. 

405 405-02 A Orange-tan coarse sand grading to medium sand near penetration maximum. Sediment structure is well sorted and firm. Few small shell fragments in sediment, especially at SWI. SWI has many sand dollars on it and 
no discernable detritus layer. 

405 405-03 A Orange -tan coarse sand grading to medium sand near pen maximum. Rounded to sub-rounded medium pebbles of various makeup at SWI. Small tubes are scant at SWI, but few are visible among pebbles. 
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405 405-04 A Orange -tan coarse sand grading to medium sand near pen maximum. Rounded to sub-rounded medium pebbles of various makeup at SWI. Sediment is deeper orange near surface and subtly transitions to slightly gray 
near penetration maximum. Shrimp at SWI. 

406 406-01 B Tan, firm, fine sand with small black particles and ~2cm layer of orange-brown fine sand with depositional fines near SWI. Small shell fragments. Very thin drape of depositional fines at SWI. Small tubes visible at SWI 
and in far field. 

406 406-02 B Tan, firm sand with small black particles and slightly orange layer with depositional fines near SWI, color transition is very subtle. Small patch of gray fines visible near penetration maximum. Slight dip in SWI near center 
of image. Small tubes at SWI with two sand dollars. 

407 407-01 A Pale tan, soft, very fine sand and silt/clay with long streaks of oxidization visible (likely from burrowing and hydraulic pumping). Sediment grays toward finer material in deeper section of sediment column. Many small 
tubes at SWI, single large amphipod fecal strand. 

407 407-02 A Pale tan, soft, very fine sand and silt/clay with long streaks of oxidization visible (likely from burrowing and hydraulic pumping). Sediment grays toward finer material in deeper section of sediment column. Many small 
tubes at SWI. 

407 407-03 B Pale tan, soft, very fine sand and silt/clay with subtle color change occurring at ~2-3 cm deep (tan turning to gray-tan). Sediment becomes slightly more silty at penetration maximum SWI is irregular at and is studded 
with small tubes. Long tube(?) in far field. 

409 409-01 A Pale tan silt/clay and black fine sand, soft. SWI is slightly orangish and grades to a finer paler sediment gradually after top ~2cm. Slight burrow hallows visible in sediment. Very thin drape of fines at SWI. Short tubes 
with detritus at SWI, appear to be slightly deflected from current. 

409 409-02 A Pale tan, soft very fine sand and silt/clay with patches of near black fines. Sediment is moderately sorted, with medium black sand particles present. SWI is slightly darker than underlying sediment Three polychaetes 
visible in sediment column. Short tubes at SWI. 

409 409-03 A Firm, mostly black very coarse sand, with fewer orange and quartzite grains. Grains appear sub-angular and well sorted. Thin drape of fines at SWI. SWI slopes slightly. 

409 409-04 A Pale tan and gray soft very fine sand with silt/clay with streaks of oxidized sediment extending deep into visible area. aRPD clearly distinguishable. Void present. SWI is sloping and may be slightly disturbed. Tubes and 
pellets at SWI. 

409 409-05 A Tan silt/clay and black very fine sand, poorly sorted. SWI is slightly more orange-brown than underlying tan material. Silt/clay fines are distributed in patches in sediment column. Small polychaetes and burrow halos 
visible in sediment. Small tubes in far field, very short tubes in midfield. 

409 409-06 A Tan and black, firm, moderately sorted sand with fraction of silt/clay tan fines. Sediment column is slightly darker in upper ~3cm of sediment column. SWI is slightly rippled, with trough in center of image. Long 
extensions of oxidized fines pumped into sediment column from SWI. Short tubes at SWI. Small fecal strands. 

409 409-07 A Pale tan and gray, soft, silt/clay with few black sand grains. aRPD is easily distinguishable against underlying reduced material. Long orange-brown burrow haloes visible in sediment. Polychaete in sediment column to 
far right, tubes and pellets visible at SWI. 
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101 101-01 A 7/17/2017 0:56:24 102.77 68.51 0.7 Silty sand ox None IND Scant shell hash Soft Sediment No 

101 101-02 A 7/17/2017 1:08:51 100.13 66.75 0.67 Silty sand ox None IND Shell hash, sand dollar tests, 
skate egg case Soft Sediment No 

101 101-03 A 7/17/2017 1:36:22 97.44 64.96 0.63 Silty sand ox None IND Sand dollar tests Soft Sediment No 

101 101-04 A 7/17/2017 2:08:42 102.16 68.11 0.7 Sand ox Shallow irregular 
ripples IND Scant shell hash, skate egg case Soft Sediment No 

101 101-05 A 7/17/2017 2:37:50 106.34 70.89 0.75 Sand ox None IND Scant shell hash Soft Sediment No 
102 102-01 A 7/15/2017 3:34:16 92.47 61.65 0.57 Sand ox None IND Shell hash Soft Sediment No 
102 102-02 A 7/16/2017 23:41:30 104.49 69.66 0.73 Silty sand ox None IND Shell hash, sand dollar tests Soft Sediment No 

102 102-03 A 7/16/2017 23:52:00 98.86 65.91 0.65 Silty sand ox Shallow irregular 
ripples IND Scant shell hash Soft Sediment No 

102 102-04 A 7/17/2017 0:09:32 94.78 63.18 0.6 Silty sand ox None IND Scant shell hash Soft Sediment No 
102 102-05 A 7/17/2017 3:12:34 97.26 64.84 0.63 Sand ox None IND Shell hash Soft Sediment No 
102 102-06 A 7/17/2017 8:45:34 109.94 73.29 0.81 Sand ox None IND Shell hash Soft Sediment No 
102 102-07 A 7/17/2017 9:37:08 104.56 69.71 0.73 Sand ox Shallow ripples IND Shell hash Soft Sediment No 

103 103-01 A 7/16/2017 22:52:45 99.49 66.33 0.66 Sand ox Foraging Mounds 
& Depressions IND Scant shell hash, sand dollar 

tests Soft Sediment No 

103 103-02 A 7/17/2017 3:45:58 104.84 69.89 0.73 Sand ox None IND Scant shell hash Soft Sediment No 
103 103-03 A 7/17/2017 7:56:43 104.91 69.94 0.73 Sand ox None IND Scant shell hash Soft Sediment No 
103 103-04 A 7/17/2017 8:09:01 108.26 72.17 0.78 Sand ox None IND Shell hash; sand dollar tests Soft Sediment No 

103 103-05 A 7/17/2017 10:24:39 105.69 70.46 0.74 Sand ox None IND Scant shell hash; large shell 
fragment Soft Sediment No 

103 103-06 A 7/17/2017 12:01:34 105.83 70.56 0.75 Silty sand ox Shallow irregular 
ripples IND Sand dollar test Soft Sediment No 

104 104-01 A 7/16/2017 21:50:34 105.26 70.18 0.74 Sand ox Foraging Mound 
& Depression IND Scant shell hash; sand dollar 

tests; small shell fragments Soft Sediment No 

104 104-02 A 7/16/2017 22:07:06 95.76 63.84 0.61 Sand ox None IND Scant shell hash; sand dollar 
tests; small shell fragments Soft Sediment No 

104 104-03 A 7/17/2017 4:35:10 99.62 66.41 0.66 Sand ox None IND Scant shell hash; sand dollar test Soft Sediment No 

104 104-04 A 7/17/2017 4:53:28 112.07 74.71 0.84 Sand ox None IND Sand dollar tests, small shell 
fragments Soft Sediment No 

104 104-05 B 7/17/2017 5:41:59 101.17 67.44 0.68 Gravelly sand ox None IND Shell hash, small shell fragments, 
large shell fragments Soft Sediment No 

104 104-06 A 7/17/2017 5:57:33 104.84 69.89 0.73 Sand ox None IND Shell hash Soft Sediment No 

104 104-07 A 7/17/2017 6:13:31 106.34 70.89 0.75 Sand ox None IND Scant shell hash; sand dollar 
tests; small shell fragments Soft Sediment No 

104 104-08 A 7/17/2017 6:28:29 98.17 65.45 0.64 Sand ox None IND Shell hash Soft Sediment No 
104 104-09 A 7/17/2017 6:40:54 107.81 71.87 0.77 Sand ox None IND Shell hash Soft Sediment No 
104 104-10 D 7/17/2017 7:14:20 103.45 68.97 0.71 Sand ox None IND Shell hash Soft Sediment No 
104 104-11 D 7/17/2017 11:07:13 107.36 71.58 0.77 Sand ox Shallow ripples IND Shell hash; Small shell fragments Soft Sediment No 

104 104-12 A 7/17/2017 14:17:58 104.28 69.52 0.72 Sand ox None IND Scant shell hash; sand dollar 
tests; small shell fragments Soft Sediment No 

105 105-01 C 7/16/2017 17:45:39 105.83 70.56 0.75 Silty sand ox None IND Scant shell hash Soft Sediment No 
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105 105-02 A 7/16/2017 18:03:16 108.03 72.02 0.78 Sand ox None IND Shell hash Soft Sediment No 

105 105-03 A 7/16/2017 18:58:13 105.19 70.13 0.74 Sand ox Slight rippling IND Shell hash; shell fragments; sand 
dollar tests Soft Sediment No 

105 105-04 A 7/16/2017 19:34:13 104.84 69.89 0.73 Sand ox None IND Shell hash; shell fragments; sand 
dollar tests Soft Sediment No 

105 105-05 A 7/16/2017 19:48:19 103.86 69.24 0.72 Sand ox Shallow ripples IND Shell hash Soft Sediment No 
105 105-06 A 7/16/2017 20:17:10 100 66.67 0.67 Silty sand ox None IND Scant shell hash Soft Sediment No 

105 105-07 A 7/16/2017 20:32:16 108.48 72.32 0.78 Silty sand ox Foraging 
Depression IND Scant shell hash Soft Sediment No 

105 105-08 A 7/16/2017 21:06:52 103.11 68.74 0.71 Sand ox None IND Shell hash, large shell fragments, 
sand dollar tests Soft Sediment No 

105 105-09 A 7/17/2017 14:58:37 103.86 69.24 0.72 Silty sand ox None IND Shell hash, sand dollar tests Soft Sediment No 
105 105-10 B 7/17/2017 16:20:19 105.05 70.03 0.74 Sand ox Shallow ripples IND Shell hash, skate egg case Soft Sediment No 
105 105-11 A 7/17/2017 16:37:09 106.85 71.23 0.76 Slightly gravelly sand ox None IND Shell hash, large shell fragments Soft Sediment No 
105 105-12 A 7/17/2017 17:40:38 113.04 75.36 0.85 Silty sand ox None IND None Soft Sediment No 
105 105-13 A 7/17/2017 18:38:37 108.33 72.22 0.78 Sand ox None IND Sand dollar tests Soft Sediment No 
106 106-01 A 7/16/2017 14:02:03 103.17 68.78 0.71 Sand ox None IND Shell hash, large shell fragments Soft Sediment No 

106 106-02 A 7/16/2017 14:17:01 105.55 70.37 0.74 Sand ox Shallow irregular 
ripples IND Shell hash, sand dollar tests, 

skate egg case Soft Sediment No 

106 106-03 A 7/16/2017 14:48:08 108.71 72.47 0.79 Silty sand ox Foraging Mound 
& Depression IND Shell hash, small shell fragments, 

sand dollar test Soft Sediment No 

106 106-04 A 7/16/2017 15:02:38 101.43 67.62 0.69 Silty sand ox None IND Shell hash, large shell fragments Soft Sediment No 
106 106-05 B 7/16/2017 15:56:32 102.5 68.33 0.7 Sand ox None IND Shell hash, sand dollar tests Soft Sediment No 

106 106-06 A 7/16/2017 16:53:52 107.73 71.82 0.77 Sand ox Shallow ripples IND Shell hash, small shell fragments, 
sand dollar test Soft Sediment No 

106 106-07 A 7/17/2017 19:38:53 99.17 66.12 0.66 Sand ox None IND Scant shell hash, sand dollar test Soft Sediment No 
106 106-08 A 7/23/2017 1:49:26 110.56 73.71 0.81 Silty Sand ox None IND Scant shell hash Soft Sediment No 
106 106-09 A 7/23/2017 2:04:32 100.52 67.01 0.67 Silty Sand ox None IND Scant shell hash Soft Sediment No 

106 106-10 A 7/26/2017 7:47:51 104.84 69.89 0.73 Sand ox Slight rippling IND Scant shell hash, sand dollar 
tests Soft Sediment No 

106 106-11 A 7/26/2017 9:04:01 112.96 75.31 0.85 Slightly gravelly sand ox Slight rippling IND Shell hash, gray clay clasts Soft Sediment No 
107 107-01 A 7/16/2017 10:43:37 106.05 70.7 0.75 Sand ox Hummocks IND Shell hash, small shell fragments Soft Sediment No 
107 107-02 A 7/16/2017 11:13:43 105.41 70.27 0.74 Sand ox Depression IND Shell hash, small shell fragments Soft Sediment No 
107 107-03 A 7/16/2017 11:35:38 106.41 70.94 0.75 Sand ox Slight rippling IND Shell hash, small shell fragments Soft Sediment No 

107 107-04 A 7/16/2017 12:34:57 105.76 70.51 0.75 Sand ox Slight rippling IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

107 107-05 A 7/16/2017 13:14:51 103.79 69.19 0.72 Sand ox None IND Shell hash, sand dollar tests Soft Sediment No 

107 107-06 A 7/16/2017 13:29:09 109.47 72.98 0.8 Sand ox Shallow irregular 
ripples IND Shell hash, large shell fragments, 

skate egg case Soft Sediment No 

107 107-07 A 7/17/2017 20:31:40 101.83 67.89 0.69 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

107 107-08 A 7/23/2017 2:43:06 102.16 68.11 0.7 Silty sand ox None IND Sand dollar tests Soft Sediment No 
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107 107-09 A 7/26/2017 7:12:02 106.7 71.14 0.76 Sand ox Shallow ripples IND Shell hash Soft Sediment No 

107 107-10 A 7/26/2017 10:06:52 111.51 74.34 0.83 Sand ox Foraging 
Depression IND Scant shell hash Soft Sediment No 

108 108-01 A 7/16/2017 9:52:12 114.71 76.47 0.88 Slightly gravelly sand ox None IND Shell hash Soft Sediment No 

108 108-02 B 7/17/2017 21:20:47 98.67 65.78 0.65 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

108 108-03 A 7/23/2017 3:20:54 99.05 66.03 0.65 Slightly gravelly sand ox None IND Small shell fragments Soft Sediment No 

108 108-04 A 7/23/2017 4:32:04 106.56 71.04 0.76 Sand ox Possible Foraging 
Depression IND Scant shell hash, sand dollar 

tests Soft Sediment No 

108 108-05 A 7/26/2017 6:35:09 116.85 77.9 0.91 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

108 108-06 B 7/26/2017 10:55:17 106.34 70.89 0.75 Sand ox None IND Shell hash Soft Sediment No 

109 109-01 A 7/17/2017 21:51:59 106.12 70.75 0.75 Slightly gravelly sand ox Foraging 
Depression IND Shell hash, small shell fragments Soft Sediment No 

109 109-02 A 7/23/2017 5:06:40 107.07 71.38 0.76 Silty sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

109 109-03 A 7/26/2017 5:58:45 99.24 66.16 0.66 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

109 109-04 A 7/26/2017 11:36:49 101.56 67.71 0.69 Sand ox None IND Scant shell hash, small shell 
fragments, sand dollar tests Soft Sediment No 

110 110-01 A 7/17/2017 22:25:49 100.78 67.18 0.68 Sand ox Small irregular 
ripples IND Scant shell hash, small shell 

fragments Soft Sediment No 

110 110-02 A 7/17/2017 22:40:27 112.8 75.2 0.85 Silty sand ox Foraging Mound 
& Depression IND Scant shell hash Soft Sediment No 

110 110-03 A 7/23/2017 5:47:41 109.94 73.29 0.81 Slightly gravelly sand ox None IND Scant shell hash, small shell 
fragments Soft Sediment No 

110 110-04 A 7/26/2017 5:21:07 103.52 69.01 0.71 Sand ox None IND Shell hash, large shell fragments, 
sand dollar test Soft Sediment No 

110 110-05 A 7/26/2017 12:17:14 101.43 67.62 0.69 Sand ox None IND Shell hash, sand dollar test, skate 
egg case Soft Sediment No 

110 110-06 C 7/26/2017 17:19:12 109.94 73.29 0.81 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 

111 111-01 A 7/17/2017 23:21:18 101.04 67.36 0.68 Sand ox None IND Scant shell hash, small shell 
fragments, sand dollar test Soft Sediment No 

111 111-02 A 7/17/2017 23:36:49 106.34 70.89 0.75 Sand ox None IND Shell hash, small shell fragments, 
sand dollar test Soft Sediment No 

111 111-03 A 7/23/2017 6:19:47 104.21 69.47 0.72 Silt ox None IND None Soft Sediment No 
111 111-04 A 7/23/2017 7:20:46 103.79 69.19 0.72 Slightly gravelly sand ox None IND None Soft Sediment No 

111 111-05 B 7/26/2017 4:25:35 107.59 71.72 0.77 Slightly gravelly sand ox Slight irregular 
rippling IND Shell hash Soft Sediment No 

111 111-06 A 7/26/2017 12:56:31 106.05 70.7 0.75 Sand ox Very small 
rippling IND Shell hash Soft Sediment No 

111 111-07 A 7/26/2017 16:25:00 100.13 66.75 0.67 Gravelly Sand ox None IND Shell hash, large shell fragments Soft Sediment No 
111 111-08 A 7/26/2017 18:18:50 113.62 75.75 0.86 Sand ox None IND Shell hash, sand dollar tests Soft Sediment No 

112 112-01 A 7/18/2017 0:17:06 93.92 62.61 0.59 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 
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112 112-02 C 7/18/2017 0:38:06 102.23 68.15 0.7 Sand ox Slight irregular 
rippling IND Shell hash Soft Sediment No 

112 112-03 A 7/18/2017 1:01:41 102.03 68.02 0.69 Sand ox Shallow ripples IND Scant shell hash Soft Sediment No 
112 112-04 C 7/26/2017 2:55:48 104.21 69.47 0.72 Gravelly sand ox None IND Small shell fragments Soft Sediment No 
112 112-05 B 7/26/2017 3:15:13 100.19 66.8 0.67 Sandy gravel ox None IND Shell fragments Soft Sediment IND 
112 112-06 C 7/26/2017 13:49:34 105.05 70.03 0.74 Sand ox Shallow ripples IND Scant shell hash Soft Sediment No 
112 112-07 B 7/26/2017 15:48:28 104.21 69.47 0.72 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 
112 112-08 A 7/26/2017 19:04:55 106.56 71.04 0.76 Sand ox Ripples IND Shell hash, large shell fragments Soft Sediment No 

112 112-09 A 7/26/2017 19:21:07 110.25 73.5 0.81 Slightly gravelly sand ox Shallow ripples IND Shell hash, small shell fragments, 
san dollar tests Soft Sediment No 

113 113-01 A 7/18/2017 3:09:43 104.14 69.43 0.72 Sand ox Shallow irregular 
ripples IND Shell hash, small shell fragments Soft Sediment No 

113 113-02 A 7/18/2017 3:26:14 97.08 64.72 0.63 Sand ox None IND Shell hash, sand dollar test Soft Sediment No 

113 113-03 A 7/26/2017 14:31:59 112.07 74.71 0.84 Sand ox Shallow irregular 
ripples IND Shell hash, sand dollar test Soft Sediment No 

113 113-04 B 7/26/2017 15:06:10 108.56 72.37 0.79 Gravelly sand ox Shallow irregular 
ripples IND Shell hash, sand dollar tests Soft Sediment No 

113 113-05 A 7/26/2017 20:20:21 100.39 66.92 0.67 Sand ox Very small 
rippling IND Scant shell hash, sand dollar test Soft Sediment No 

113 113-06 A 7/26/2017 20:39:07 106.12 70.75 0.75 Sand ox Ripples IND Shell hash, sand dollar tests Soft Sediment No 
114 114-01 A 7/18/2017 4:55:22 107.73 71.82 0.77 Slightly gravelly sand ox Ripples IND Shell hash, sand dollar tests Soft Sediment No 

114 114-02 A 7/26/2017 21:16:30 106.19 70.8 0.75 Slightly gravelly sand ox Shallow irregular 
ripples IND Shell hash, small and large shell 

fragments Soft Sediment No 

115 115-01 A 7/18/2017 5:38:14 104.77 69.85 0.73 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 

115 115-02 A 7/26/2017 22:11:31 110.4 73.6 0.81 Slightly gravelly sand ox Slight irregular 
rippling IND Shell hash, sand dollar tests Soft Sediment No 

116 116-01 A 7/18/2017 6:16:41 108.11 72.07 0.78 Sand ox Slight irregular 
rippling IND Scant shell hash, small shell 

fragments, sand dollar tests Soft Sediment No 

116 116-02 A 7/18/2017 7:10:19 104.84 69.89 0.73 Gravelly sand ox Shallow ripples IND Scant shell hash, small shell 
fragments Soft Sediment No 

116 116-03 A 7/26/2017 22:51:52 104.14 69.43 0.72 Sand ox None IND Shell hash, small shell fragments, 
large bone fragments Soft Sediment No 

116 116-04 A 7/27/2017 1:23:42 112.07 74.71 0.84 Silty sand ox None IND Scant shell hash Soft Sediment No 

117 117-01 A 7/18/2017 7:51:43 107.44 71.63 0.77 Slightly gravelly sand ox Slight irregular 
rippling IND Scant shell hash, small shell 

fragments, sand dollar tests Soft Sediment No 

117 117-02 A 7/18/2017 8:14:22 105.69 70.46 0.74 Gravelly sand ox Slight irregular 
rippling IND Scant shell hash; small shell 

fragments Soft Sediment No 

117 117-03 A 7/18/2017 8:29:12 106.78 71.18 0.76 Gravelly sand ox Slight irregular 
rippling IND Small shell fragments Soft Sediment No 

117 117-04 A 7/26/2017 23:29:13 107 71.33 0.76 Sand ox Slight irregular 
rippling IND Shell hash, small shell fragments, 

sand dollar tests Soft Sediment No 

117 117-05 A 7/27/2017 0:21:17 109.17 72.78 0.79 Gravelly sand ox None IND Small shell fragments Soft Sediment No 

118 118-01 A 7/18/2017 9:05:50 100.91 67.27 0.68 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 
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118 118-02 B 7/18/2017 9:53:12 102.23 68.15 0.7 Slightly gravelly sand ox None IND Scant shell hash, small shell 
fragments Soft Sediment No 

118 118-03 A 7/18/2017 11:44:49 107.14 71.43 0.77 Sand ox None IND Shell hash Soft Sediment No 
118 118-04 A 7/18/2017 11:59:05 103.31 68.87 0.71 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 
118 118-05 A 7/18/2017 12:33:47 106.92 71.28 0.76 Gravelly sand ox None IND Shell hash, small shell fragments Soft Sediment No 
118 118-06 A 7/18/2017 12:49:28 104.21 69.47 0.72 Gravelly sand ox None IND Small shell fragments Soft Sediment No 

119 119-01 A 7/18/2017 10:32:22 105.55 70.37 0.74 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

119 119-02 A 7/18/2017 11:08:23 103.11 68.74 0.71 Gravelly sand ox None IND Small shell fragments Soft Sediment No 

203 203-01 A 7/18/2017 20:33:13 99.94 66.62 0.67 Silty sand ox Hummocks IND Scant shell hash, small shell 
fragments Soft Sediment No 

203 203-02 A 7/18/2017 22:44:36 99.24 66.16 0.66 Gravelly sand ox None IND Shell hash, small shell fragments Soft Sediment No 

203 203-03 A 7/19/2017 0:20:12 101.17 67.44 0.68 Gravelly sand ox Slight irregular 
rippling IND Scant shell hash, small shell 

fragments Soft Sediment No 

204 204-01 A 7/27/2017 3:15:23 112.8 75.2 0.85 Sand ox None IND Scant shell hash Soft Sediment No 

204 204-02 A 7/27/2017 4:01:59 109.09 72.73 0.79 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

205 205-02 A 7/19/2017 7:16:25 108.48 72.32 0.78 Sand ox Shallow ripples IND Scant shell hash, sand dollar 
tests Soft Sediment No 

205 205-03 A 7/19/2017 9:53:16 105.26 70.18 0.74 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

205 205-04 B 7/27/2017 4:47:07 112.8 75.2 0.85 Sand ox Shallow irregular 
ripples IND Shell hash, large shell fragment, 

sand dollar test Soft Sediment No 

206 206-01 A 7/27/2017 5:25:46 114.2 76.13 0.87 Sand ox None IND Scant shell hash, small shell 
fragments Soft Sediment No 

206 206-02 A 8/9/2017 15:39:39 119.82 79.88 0.96 Sand ox None IND Scant shell hash, small shell 
fragments, sand dollar tests Soft Sediment No 

207 207-01 A 7/19/2017 15:32:06 92.75 61.83 0.57 Sand ox None IND Shell hash Soft Sediment No 

207 207-02 A 7/19/2017 21:02:08 103.11 68.74 0.71 Slightly gravelly sand ox None IND Shell hash, shell fragments, crab 
carapace Soft Sediment No 

207 207-03 B 7/27/2017 6:02:13 111.19 74.13 0.82 Sand ox Shallow irregular 
ripples IND Scant shell hash, sand dollar 

tests Soft Sediment No 

207 207-04 A 7/27/2017 6:57:22 111.59 74.39 0.83 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 

207 207-05 A 8/9/2017 16:33:38 107.14 71.43 0.77 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

208 208-01 A 7/27/2017 7:44:28 115.47 76.98 0.89 Sand ox Slight hummocks IND Shell hash, small and large shell 
fragments Soft Sediment No 

208 208-02 D 8/9/2017 17:13:33 113.79 75.86 0.86 Slightly gravelly sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

208 208-03 A 8/9/2017 17:59:17 106.05 70.7 0.75 Gravelly sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

209 209-01 A 7/27/2017 8:25:39 105.33 70.22 0.74 Sand ox IND IND Shell hash, large shell fragments Soft Sediment No 
209 209-02 B 7/27/2017 9:18:34 105.33 70.22 0.74 Sand ox Irregular ripples IND Shell hash, sand dollar tests Soft Sediment No 

209 209-03 A 7/28/2017 18:02:45 104.7 69.8 0.73 Sand ox Slight irregular 
rippling IND Shell hash, large shell fragment, 

sand dollar tests Soft Sediment No 
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209 209-04 B 7/28/2017 19:01:41 107.88 71.92 0.78 Silty sand ox Slight hummocks IND Scant shell hash Soft Sediment No 

209 209-05 A 8/9/2017 18:32:41 111.03 74.02 0.82 Slightly gravelly sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment IND 

210 210-01 A 7/27/2017 9:54:18 112.96 75.31 0.85 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 
210 210-02 B 7/27/2017 11:09:06 111.19 74.13 0.82 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 

210 210-03 A 7/28/2017 13:12:16 112.55 75.04 0.84 Sand ox None IND Shell hash, small shell fragments, 
sand dollar test Soft Sediment No 

210 210-04 A 7/28/2017 16:53:56 113.21 75.47 0.85 Slightly gravelly sand ox Irregular ripples IND Scant shell hash, small and large 
shell fragments, sand dollar test Soft Sediment No 

210 210-05 A 7/28/2017 17:28:57 110.64 73.76 0.82 Slightly gravelly sand ox None IND Scant shell hash, sand dollar test, 
skate egg case Soft Sediment No 

210 210-06 A 7/28/2017 19:31:31 103.11 68.74 0.71 Sand ox Slight hummocks IND Scant shell hash, sand dollar test Soft Sediment No 
210 210-07 A 7/28/2017 19:48:16 102.7 68.47 0.7 Sand ox Slight hummocks IND Shell hash, skate egg case Soft Sediment No 

210 210-08 A 7/28/2017 20:40:52 113.95 75.97 0.87 Sand ox None IND Shell hash, sand dollar test, skate 
egg case Soft Sediment No 

210 210-09 B 8/9/2017 19:06:23 108.86 72.58 0.79 Sand ox None IND 
Shell hash, small shell fragments, 
articulated clam shell, sand dollar 

test 
Soft Sediment No 

211 211-01 A 7/27/2017 11:47:04 108.64 72.42 0.79 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

211 211-02 A 7/28/2017 9:16:31 104.91 69.94 0.73 Sand ox None IND Scant shell hash, small shell 
fragments, sand dollar tests Soft Sediment No 

211 211-03 A 7/28/2017 11:01:27 107.88 71.92 0.78 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

211 211-04 A 7/28/2017 12:16:43 112.72 75.14 0.85 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

211 211-05 A 7/28/2017 13:57:57 108.48 72.32 0.78 Sand ox None IND Shell hash, large shell fragments, 
sand dollar tests Soft Sediment No 

211 211-06 A 7/28/2017 14:11:30 117.29 78.2 0.92 Sand ox None IND Shell hash, sand dollar tests, 
skate egg case Soft Sediment No 

211 211-07 A 7/28/2017 16:15:13 109.78 73.19 0.8 Sand ox None IND Shell hash, sand dollar tests Soft Sediment No 
211 211-08 B 7/28/2017 21:14:31 105.26 70.18 0.74 Slightly gravelly sand ox None IND Shell hash, sand dollar tests Soft Sediment No 
211 211-09 A 7/28/2017 21:54:39 113.62 75.75 0.86 Sand ox None IND Shell hash, sand dollar tests Soft Sediment No 

211 211-10 A 8/9/2017 19:41:55 107.22 71.48 0.77 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

212 212-01 A 7/5/2017 21:53:28 106.92 71.28 0.76 Sand ox None IND Shell hash, with irregular chunks, 
sand dollar tests Soft Sediment No 

212 212-02 A 7/5/2017 22:07:41 112.23 74.82 0.84 Sand ox None IND Shell hash, with irregular chunks, 
sand dollar tests Soft Sediment No 

212 212-03 B 7/5/2017 22:21:24 110.56 73.71 0.81 Sand ox None IND Scant shell hash, small shell 
fragments, sand dollar tests Soft Sediment No 

212 212-04 A 7/27/2017 12:18:46 112.64 75.09 0.85 Sand ox None IND Scant shell hash, small shell 
fragments, sand dollar tests Soft Sediment No 

212 212-05 A 7/28/2017 8:21:19 113.04 75.36 0.85 Sand ox None IND Scant shell hash, small shell 
fragments Soft Sediment No 
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212 212-06 A 7/28/2017 14:54:30 105.91 70.6 0.75 Slightly gravelly sand ox None IND Shell hash, razor clam shell 
fragments Soft Sediment No 

212 212-07 A 7/28/2017 15:39:26 111.59 74.39 0.83 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

212 212-08 A 7/28/2017 22:25:28 115.47 76.98 0.89 Sand ox None IND Shell hash, small and large shell 
fragments Soft Sediment No 

212 212-09 A 7/28/2017 22:37:29 101.76 67.84 0.69 Sand ox None IND Scant shell hash Soft Sediment No 

212 212-10 A 8/9/2017 20:45:47 115.56 77.04 0.89 Sand ox Slight irregular 
rippling IND Shell hash, large shell fragments Soft Sediment No 

213 213-01 C 7/27/2017 12:57:46 107.73 71.82 0.77 Sand ox Irregular 
hummocks IND Scant shell hash Soft Sediment No 

213 213-02 A 7/27/2017 13:30:03 106.05 70.7 0.75 Sand ox Possible Foraging 
Depression IND Scant shell hash Soft Sediment No 

213 213-03 A 7/28/2017 7:31:07 112.55 75.04 0.84 Silty sand ox None IND Small shell fragments, organic 
debris Soft Sediment No 

213 213-04 A 8/9/2017 21:32:09 114.37 76.25 0.87 Sand ox None IND Shell hash, large shell fragments, 
sand dollar tests Soft Sediment No 

213 213-05 A 8/9/2017 22:22:50 117.74 78.49 0.92 Sand ox None IND Shell hash, large shell fragments Soft Sediment No 
214 214-01 A 7/27/2017 14:09:33 110.64 73.76 0.82 Silt ox None IND Scant shell hash Soft Sediment No 

214 214-02 D 7/28/2017 6:54:51 IND IND IND Silt ox None IND Scant shell hash, large shell 
fragments Soft Sediment No 

214 214-03 A 8/9/2017 23:00:04 109.24 72.83 0.8 Sand ox None IND Shell hash, large shell fragments Soft Sediment No 
214 214-04 A 8/10/2017 0:02:58 118.18 78.79 0.93 Sand ox None IND Scant shell hash Soft Sediment No 

214 214-05 A 8/10/2017 0:16:21 103.17 68.78 0.71 Silty sand ox Foraging 
Depressions IND Scant shell hash Soft Sediment No 

214 214-06 A 8/10/2017 0:33:22 107.07 71.38 0.76 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

215 215-01 A 7/27/2017 15:01:59 113.37 75.58 0.86 Silt ox None IND Scant shell hash Soft Sediment No 
215 215-02 A 7/27/2017 15:43:32 113.79 75.86 0.86 Silt ox None IND Scant shell hash Soft Sediment No 

215 215-03 C 7/27/2017 16:41:57 108.79 72.52 0.79 Silt ox None IND Scant shell hash, small shell 
fragments, skate egg cases Soft Sediment No 

215 215-04 A 7/28/2017 4:32:29 108.71 72.47 0.79 Sand ox None IND Scant shell hash, small shell 
fragments Soft Sediment No 

215 215-05 A 7/28/2017 5:29:51 112.39 74.93 0.84 Silty sand ox None IND Scant shell hash, large shell 
fragments, skate egg case Soft Sediment No 

215 215-06 B 7/28/2017 6:04:30 113.95 75.97 0.87 Slightly gravelly sand ox None IND Scant shell hash, small shell 
fragments, sand dollar tests Soft Sediment No 

215 215-07 A 8/10/2017 1:13:51 103.59 69.06 0.72 Sand ox Irregular ripples IND Shell hash, sand dollar test Soft Sediment No 

215 215-08 C 8/10/2017 2:15:51 111.11 74.07 0.82 Sand ox None IND Shell hash, small and large shell 
fragments, sand dollar tests Soft Sediment No 

215 215-09 A 8/10/2017 2:27:03 103.79 69.19 0.72 Sand ox Slight irregular 
rippling IND Shell hash, large shell fragments, 

sand dollar tests, skate egg case Soft Sediment No 

216 216-01 A 7/27/2017 17:27:10 112.07 74.71 0.84 Sand ox Hummocks IND Scant shell hash Soft Sediment No 

216 216-02 A 7/28/2017 2:56:23 112.39 74.93 0.84 Slightly gravelly sand ox Slight irregular 
rippling IND Shell hash, small and large shell 

fragments Soft Sediment No 
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216 216-03 A 8/7/2017 12:50:13 114.79 76.53 0.88 Sand ox None IND Scant shell hash, large scallop 
shells, sand dollar tests Soft Sediment No 

216 216-04 A 8/7/2017 13:08:58 116.24 77.5 0.9 Sand ox Foraging 
Depressions IND Scant shell hash Soft Sediment No 

216 216-05 A 8/7/2017 14:20:14 110.8 73.86 0.82 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

216 216-06 C 8/10/2017 3:01:00 111.59 74.39 0.83 Slightly gravelly sand ox None IND Scant shell hash, small shell 
fragments, sand dollar tests Soft Sediment No 

216 216-07 A 8/10/2017 3:11:34 116.07 77.38 0.9 Gravelly sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

217 217-01 A 7/27/2017 18:11:51 114.37 76.25 0.87 Sand ox IND IND Shell hash, sand dollar tests Soft Sediment No 

217 217-02 A 7/27/2017 18:26:52 112.15 74.77 0.84 Sand ox None IND Scant shell hash, large shell 
fragments, sand dollar tests Soft Sediment No 

217 217-03 A 7/28/2017 0:25:20 108.79 72.52 0.79 Sand ox None IND Scant shell hash, large shell 
fragments Soft Sediment No 

217 217-04 A 7/28/2017 1:20:12 107.22 71.48 0.77 Slightly gravelly sand ox None IND Scant shell hash, sand dollar test Soft Sediment No 

217 217-05 A 7/28/2017 2:07:07 114.54 76.36 0.87 Sand ox Ripple IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

217 217-06 A 8/7/2017 11:36:27 114.62 76.41 0.88 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

217 217-07 A 8/7/2017 12:08:29 116.24 77.5 0.9 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 
217 217-08 A 8/7/2017 16:28:22 113.21 75.47 0.85 Sand ox Hummocks IND Scant shell hash, sand dollars Soft Sediment No 

217 217-09 A 8/10/2017 3:49:24 112.72 75.14 0.85 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

217 217-10 A 8/10/2017 4:02:05 111.51 74.34 0.83 Slightly gravelly sand ox Slight irregular 
rippling IND Shell hash, small shell fragments, 

sand dollar tests Soft Sediment No 

218 218-01 A 7/27/2017 19:02:46 112.72 75.14 0.85 Sandy gravel ox None IND Small shell fragments Soft Sediment No 

218 218-02 A 7/27/2017 19:15:58 111.11 74.07 0.82 Sand ox None IND Scant shell hash, Small shell 
fragments Soft Sediment No 

218 218-03 A 7/27/2017 23:23:46 110.09 73.39 0.81 Gravelly Sand ox None IND Scant shell hash, small shell 
fragments, sand dollar tests Soft Sediment No 

218 218-04 A 7/27/2017 23:46:33 111.43 74.29 0.83 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 

218 218-05 C 8/7/2017 7:56:08 113.13 75.42 0.85 Sand ox None IND Shell hash, small and large shell 
fragments, sand dollar tests Soft Sediment No 

218 218-06 A 8/7/2017 8:40:35 120.37 80.25 0.97 Sand ox Irregular ripples IND Scant shell hash, large shell 
fragment Soft Sediment No 

218 218-07 A 8/7/2017 10:31:32 112.07 74.71 0.84 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

218 218-08 A 8/7/2017 11:00:32 115.38 76.92 0.89 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

218 218-09 A 8/7/2017 17:03:04 112.47 74.98 0.84 Silty sand ox None IND Scant shell hash, small shell 
fragments, large scallop shell Soft Sediment IND 

218 218-10 A 8/7/2017 17:17:57 115.3 76.87 0.89 Silty sand ox None IND None Soft Sediment No 

219 219-01 A 7/27/2017 20:00:00 112.15 74.77 0.84 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 
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219 219-02 A 7/27/2017 21:01:01 113.62 75.75 0.86 Sand ox None IND Scant shell hash, large scallop 
shells, sand dollar tests Soft Sediment No 

219 219-03 A 7/27/2017 22:43:40 109.47 72.98 0.8 Sand ox None IND Shell hash, small shell fragments Soft Sediment No 

219 219-04 A 8/7/2017 7:03:59 117.65 78.43 0.92 Slightly gravelly sand ox None IND Scant shell hash, large shell 
fragments Soft Sediment No 

219 219-05 A 8/7/2017 18:04:30 109.94 73.29 0.81 Silt ox None IND None Soft Sediment No 

219 219-06 A 8/10/2017 5:07:13 112.96 75.31 0.85 Sand ox Slight irregular 
rippling IND Shell hash Soft Sediment No 

219 219-07 A 8/10/2017 5:22:35 108.26 72.17 0.78 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

301 301-01 A 8/7/2017 4:53:19 113.37 75.58 0.86 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

301 301-02 A 8/7/2017 5:35:10 115.47 76.98 0.89 Slightly gravelly sand ox None IND Scant shell hash, large shell 
fragments Soft Sediment No 

301 301-03 A 8/7/2017 6:19:19 113.95 75.97 0.87 Sand ox None IND Scant shell hash Soft Sediment No 
301 301-04 A 8/7/2017 18:46:50 108.56 72.37 0.79 Silt ox None IND Scant shell hash Soft Sediment No 

301 301-05 A 8/10/2017 6:25:05 111.03 74.02 0.82 Sand ox Foraging 
Depression IND Shell hash, large shell fragments, 

sand dollar tests Soft Sediment No 

301 301-06 B 8/10/2017 6:42:51 107.44 71.63 0.77 Sand ox None IND Shell hash, large shell fragments, 
sand dollar tests Soft Sediment No 

302 302-01 A 6/28/2017 2:12:28 93.53 62.35 0.58 Sand ox Slight rippling IND Shell hash Soft Sediment No 
302 302-02 A 6/28/2017 2:27:04 96.59 64.4 0.62 Sand ox Slight rippling IND Shell hash, sand dollar tests Soft Sediment No 

302 302-03 A 6/28/2017 3:16:34 111.03 74.02 0.82 Silty sand ox Foraging Mounds 
& Depressions IND Shell hash, sand dollar tests Soft Sediment No 

302 302-04 A 6/28/2017 3:31:57 109.94 73.29 0.81 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

302 302-05 A 6/28/2017 4:06:55 106.12 70.75 0.75 Slightly gravelly sand ox None IND Shell hash, large shell fragments, 
sand dollar tests Soft Sediment No 

302 302-06 A 8/7/2017 4:15:09 108.33 72.22 0.78 Sand ox None IND Shell hash, large shell fragments Soft Sediment No 
302 302-07 A 8/7/2017 19:25:33 108.71 72.47 0.79 Silty sand ox None IND Small shell fragments Soft Sediment No 

303 303-01 A 6/28/2017 5:17:49 106.41 70.94 0.75 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

303 303-02 A 6/28/2017 6:17:56 111.91 74.61 0.83 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

303 303-03 A 6/28/2017 6:38:27 110.64 73.76 0.82 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

303 303-04 A 8/7/2017 3:27:08 113.21 75.47 0.85 Silty sand ox None IND Scant shell hash, few large shells Soft Sediment No 

303 303-05 B 8/7/2017 20:32:58 112.39 74.93 0.84 Sand ox None IND Small shell fragments, sand 
dollar tests Soft Sediment No 

303 303-06 A 8/10/2017 9:43:57 110.64 73.76 0.82 Sand ox None IND Shell hash, sand dollar tests Soft Sediment No 

303 303-07 B 8/10/2017 10:04:21 115.3 76.87 0.89 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

304 304-01 A 6/28/2017 7:39:00 108.18 72.12 0.78 Silty sand ox None IND Scant shell hash Soft Sediment No 
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304 304-02 C 6/28/2017 9:05:52 111.35 74.23 0.83 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

304 304-03 A 6/28/2017 9:45:14 110.25 73.5 0.81 Sand ox Foraging 
Depression IND Shell hash, small shell fragments, 

sand dollar tests Soft Sediment No 

304 304-04 A 6/28/2017 10:06:34 95.82 63.88 0.61 Slightly gravelly sand ox None IND Shell hash, large shell fragments, 
sand dollar tests Soft Sediment No 

304 304-05 A 8/7/2017 0:03:02 112.39 74.93 0.84 Silt ox None IND Scant shell hash Soft Sediment No 
304 304-06 A 8/7/2017 1:16:24 105.48 70.32 0.74 Silt ox None IND None Soft Sediment No 
304 304-07 A 8/7/2017 2:49:22 113.37 75.58 0.86 Sand ox None IND Shell hash; large shell fragments Soft Sediment No 
304 304-08 A 8/7/2017 21:03:23 114.29 76.19 0.87 Silty sand ox None IND Shell hash; large shell fragments Soft Sediment No 
304 304-09 A 8/7/2017 21:41:56 111.35 74.23 0.83 Sand ox Ripples IND Scant shell hash Soft Sediment No 

401 401-01 A 6/28/2017 11:03:23 109.24 72.83 0.8 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

401 401-02 A 6/28/2017 11:27:56 112.8 75.2 0.85 Sand ox None IND Shell hash, small shell fragments, 
sand dollar tests Soft Sediment No 

401 401-03 A 6/28/2017 12:12:12 109.55 73.03 0.8 Silty sand ox Foraging 
Depression IND Shell hash Soft Sediment No 

401 401-04 A 6/28/2017 12:51:23 108.64 72.42 0.79 Slightly gravelly sand ox None IND Shell hash, large shell fragments Soft Sediment No 
401 401-05 A 6/28/2017 13:28:23 112.07 74.71 0.84 Silt ox None IND None Soft Sediment No 
401 401-06 B 8/6/2017 23:04:30 109.17 72.78 0.79 Silty sand ox Shallow ripples IND Scant shell hash Soft Sediment No 
401 401-07 B 8/10/2017 13:59:32 107.73 71.82 0.77 Silty sand ox Shallow ripples IND None Soft Sediment No 

401 401-08 A 8/10/2017 14:20:21 110.01 73.34 0.81 Silty sand ox Shallow irregular 
ripples IND Scant shell hash Soft Sediment No 

402 402-01 A 6/28/2017 14:15:21 108.26 72.17 0.78 Silt ox None IND None Soft Sediment No 
402 402-02 A 6/28/2017 14:26:22 108.71 72.47 0.79 Silt ox None IND None Soft Sediment No 

402 402-03 A 8/6/2017 20:54:30 113.21 75.47 0.85 Silty sand ox None IND 
Scant shell hash, large shell 

halves, sand dollar tests, crab 
carapace 

Soft Sediment No 

402 402-04 A 8/6/2017 21:29:05 111.11 74.07 0.82 Sand ox None IND Scant shell hash, sand dollar 
tests Soft Sediment No 

402 402-05 A 8/6/2017 22:13:04 114.45 76.3 0.87 Silty sand ox None IND Scant shell hash Soft Sediment No 
403 403-01 B 6/28/2017 15:12:44 113.29 75.53 0.86 Silty sand ox None IND Scant shell hash Soft Sediment No 
403 403-02 A 6/28/2017 15:26:49 114.37 76.25 0.87 Silty sand ox None IND Scant shell hash Soft Sediment No 
403 403-03 B 6/28/2017 16:06:43 109.01 72.68 0.79 Silty sand ox None IND Shell hash, large shell fragments Soft Sediment No 
403 403-04 A 6/28/2017 16:51:30 109.24 72.83 0.8 Silty sand ox None IND Scant shell hash Soft Sediment No 
403 403-05 B 6/28/2017 17:18:54 109.01 72.68 0.79 Silt ox None IND Scant shell hash Soft Sediment No 
403 403-06 A 6/28/2017 17:37:27 112.64 75.09 0.85 Silt ox None IND None Soft Sediment No 

403 403-07 A 8/6/2017 19:30:06 99.94 66.62 0.67 Sand ox Slight irregular 
rippling IND Scant shell hash Soft Sediment No 

403 403-08 A 8/6/2017 20:17:57 105.98 70.65 0.75 Sand ox None IND Scant shell hash, small shell 
fragments Soft Sediment No 

404 404-01 C 6/28/2017 18:41:55 107.36 71.58 0.77 Sand ox Slight irregular 
rippling IND Shell hash, sand dollar tests Soft Sediment No 
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404 404-02 C 6/28/2017 19:01:40 104.98 69.99 0.73 Sand ox Slight irregular 
rippling IND Scant shell hash Soft Sediment No 

404 404-03 A 8/6/2017 18:55:34 110.01 73.34 0.81 Sand ox None IND Shell hash, small and large shell 
fragments Soft Sediment No 

405 405-01 A 8/6/2017 16:48:17 107.51 71.67 0.77 Silty sand ox None IND Scant shell hash Soft Sediment No 

405 405-02 A 8/6/2017 18:07:56 102.77 68.51 0.7 Sand ox Long shallow 
ripple IND Shell hash, scallop shell, sand 

dollar tests Soft Sediment No 

405 405-03 A 8/10/2017 16:35:50 110.87 73.92 0.82 Gravelly sand ox None IND Small shell fragments Soft Sediment No 
405 405-04 A 8/10/2017 16:50:38 111.67 74.45 0.83 Gravelly sand ox None IND Small shell fragments Soft Sediment No 

406 406-01 B 8/10/2017 17:35:43 113.45 75.64 0.86 Sand ox Slight hummocks IND 
Scant shell hash, large shell 
fragments (including scallop 

shells) 
Soft Sediment No 

406 406-02 B 8/10/2017 17:50:20 111.03 74.02 0.82 Sand ox Foraging 
Depression IND Scant shell hash, sand dollar 

tests Soft Sediment No 

407 407-01 A 8/10/2017 18:28:53 106.41 70.94 0.75 Slightly gravelly silty 
sand ox None IND Small and large shell fragments Soft Sediment No 

407 407-02 A 8/10/2017 18:40:19 109.7 73.14 0.8 Silt ox None IND Scant small shell fragments Soft Sediment No 
407 407-03 B 8/10/2017 18:53:58 106.7 71.14 0.76 Silt ox None IND None Soft Sediment No 
409 409-01 A 8/10/2017 19:45:14 109.55 73.03 0.8 Silt ox None IND Scant small shell fragments Soft Sediment No 
409 409-02 A 8/10/2017 19:54:07 114.45 76.3 0.87 Silty sand ox None IND Scant small shell fragments Soft Sediment No 
409 409-03 A 8/10/2017 20:02:16 108.48 72.32 0.78 Sand ox None IND Scant small shell fragments Soft Sediment No 
409 409-04 A 8/10/2017 20:10:51 112.72 75.14 0.85 Silt ox None IND Scant small shell fragments Soft Sediment No 
409 409-05 A 8/10/2017 20:25:53 111.27 74.18 0.83 Silty sand ox None IND Scant small shell fragments Soft Sediment No 
409 409-06 A 8/10/2017 20:38:44 114.71 76.47 0.88 Silty sand ox None IND Scant shell hash Soft Sediment No 

409 409-07 A 8/10/2017 20:47:18 111.67 74.45 0.83 Slightly gravelly silty 
sand ox Foraging 

Depression IND Scant shell hash Soft Sediment No 
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101 101-01 A No Yes No None Sand dollars (large and small size classes), hermit crab Moderate (30 to < 70%) No None 
101 101-02 A No Yes Yes None Sand dollars (large and small size classes), small shrimp Sparse (1 to <30%) No None 
101 101-03 A Yes Yes Yes None Sand dollars, nudibranchs, flatfish, hydroids Trace (<1%) No None 
101 101-04 A Yes Yes Yes None Sand dollars (small and large size classes) Moderate (30 to < 70%) No None 
101 101-05 A No No No None Sand dollars (small and large size classes), gastropod Moderate (30 to < 70%) No None 
102 102-01 A No No No None Sand dollars (small and large size classes) Sparse (1 to <30%) No None 
102 102-02 A No No Yes None Sand dollars (small and large size classes)  Moderate (30 to < 70%) No None 
102 102-03 A Yes No Yes None Sand dollars (small and large size classes) , small gastropods Sparse (1 to <30%) No None 
102 102-04 A Yes Yes Yes None Sand dollars (small and large size classes) Moderate (30 to < 70%) No None 
102 102-05 A Yes No Yes None Sand dollars, crab Moderate (30 to < 70%) No None 
102 102-06 A Yes No Yes None Sand dollars (small and large size class), nudibranchs Sparse (1 to <30%) No None 
102 102-07 A Yes No No None Sand dollars (small and large size class), hermit crab Moderate (30 to < 70%) No None 
103 103-01 A Yes Yes Yes Cerianthids Sand dollars, gastropods, nudibranch Moderate (30 to < 70%) No None 
103 103-02 A No No Yes None Sand dollars (small and large size class), hermit crab Moderate (30 to < 70%) No None 
103 103-03 A Yes Yes No None Sand dollars (small and large size class), nudibranch Sparse (1 to <30%) No None 
103 103-04 A Yes No Yes None Sand dollars Sparse (1 to <30%) No None 
103 103-05 A Yes No No None Sand dollars Sparse (1 to <30%) No None 
103 103-06 A No No Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
104 104-01 A No Yes Yes None Sand dollars (small and large size class), hermit crab Dense (70 to < 90%) No None 
104 104-02 A Yes Yes No None Sand dollars (small and large size class), hermit crab Moderate (30 to < 70%) No None 
104 104-03 A Yes No Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
104 104-04 A Yes Yes Yes None Sand dollars (small and large size class), nudibranch Moderate (30 to < 70%) No None 
104 104-05 B No No No None Sand dollars, hermit crab, crab Trace (<1%) No None 
104 104-06 A Yes Yes No Bivalve, Cerianthid Sand dollars Trace (<1%) No None 
104 104-07 A Yes Yes Yes None Sand dollars, corymorpha, nudibranchs Sparse (1 to <30%) No None 
104 104-08 A No Yes Yes None None None No None 
104 104-09 A No Yes No None Sand dollars, hermit crab Trace (<1%) No None 
104 104-10 D No Yes Yes None Sand dollars (small and large size class),  Trace (<1%) No None 
104 104-11 D No Yes No None Sand dollars Trace (<1%) No None 
104 104-12 A Yes Yes Yes Cerianthid Sand dollars (large and small size class), gastropods Sparse (1 to <30%) No None 
105 105-01 C No Yes No None Sand dollars (small and large size class) Dense (70 to < 90%) No None 
105 105-02 A No Yes No Cerianthid Sand dollars (small and large size class), hermit crab Trace (<1%) No None 
105 105-03 A Yes No Yes None Sand dollars Moderate (30 to < 70%) No None 
105 105-04 A Yes Yes Yes None Sand dollars, small gastropod Trace (<1%) No None 
105 105-05 A Yes Yes No None Sand dollars; small fish Sparse (1 to <30%) No None 
105 105-06 A Yes Yes No None Sand dollars Moderate (30 to < 70%) No None 
105 105-07 A Yes Yes Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
105 105-08 A No No Yes None Sand dollars (small and large size class), hermit crab, gastropod Moderate (30 to < 70%) No None 
105 105-09 A Yes Yes No None Sand dollar, gastropods Trace (<1%) No None 
105 105-10 B Yes No No None Sand dollars, gastropods Trace (<1%) No None 
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105 105-11 A Yes No No None Sand dollars, gastropods Trace (<1%) No None 
105 105-12 A Yes Yes Yes None Sand dollars, sponge, gastropods Sparse (1 to <30%) No None 
105 105-13 A Yes Yes Yes None Sand dollars, gastropods Moderate (30 to < 70%) No None 
106 106-01 A Yes Yes No None Barnacles None No None 
106 106-02 A No Yes Yes None Sand dollars (small and large size class), gastropods Sparse (1 to <30%) No None 
106 106-03 A Yes Yes Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
106 106-04 A No Yes Yes None Sand dollars (small and large size class), hermit crabs Moderate (30 to < 70%) No None 
106 106-05 B Yes Yes Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
106 106-06 A Yes No Yes None Sand dollars (small and large size class), hermit crabs Trace (<1%) No None 

106 106-07 A No No Yes None Sand dollars (large and small size class), gastropods, very large 
moon snail (foot is 26 cm across) Sparse (1 to <30%) No None 

106 106-08 A Yes Yes No None None None No None 
106 106-09 A Yes Yes Yes None Hermit crab None No None 
106 106-10 A Yes No No None Sand dollars, hermit crab Sparse (1 to <30%) No None 
106 106-11 A Yes No Yes None Sand dollars Trace (<1%) No None 
107 107-01 A Yes Yes Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
107 107-02 A Yes Yes Yes None Sand dollars (small and large size class), Moon snail egg case Sparse (1 to <30%) No None 
107 107-03 A No Yes No None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
107 107-04 A Yes Yes No None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
107 107-05 A Yes Yes Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
107 107-06 A No No No None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
107 107-07 A Yes No Yes None Sand dollars (small and large size class), gastropods, hermit crab Moderate (30 to < 70%) No None 
107 107-08 A Yes Yes Yes None Sand dollars, gastropods Sparse (1 to <30%) No None 
107 107-09 A No No Yes None Sand dollars, gastropods Sparse (1 to <30%) No None 
107 107-10 A No Yes Yes None Sand dollars (small and large size class), gastropods Sparse (1 to <30%) No None 
108 108-01 A Yes Yes Yes None Sand dollars, gastropods, corymorpha, hermit crab Trace (<1%) No None 
108 108-02 B Yes No No None Sand dollars, sea stars, gastropod Sparse (1 to <30%) No None 
108 108-03 A Yes No Yes None Scallop, sand dollar, hydroids Trace (<1%) Yes None 
108 108-04 A Yes Yes Yes None Sand dollars, gastropod Trace (<1%) No None 
108 108-05 A Yes Yes Yes None Sand dollars, gastropod Sparse (1 to <30%) No None 
108 108-06 B No No Yes None Sand dollars Sparse (1 to <30%) No None 
109 109-01 A Yes No Yes Cerianthid Sand dollars (small and large size class), corymorpha, scallop Sparse (1 to <30%) Yes None 
109 109-02 A Yes Yes Yes None Sand dollars, nudibranch Trace (<1%) No None 
109 109-03 A Yes Yes Yes None Sand dollars Sparse (1 to <30%) No None 
109 109-04 A No No Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
110 110-01 A Yes Yes Yes None Sand dollars (small and large size class) Dense (70 to < 90%) No None 
110 110-02 A Yes Yes Yes None Sand dollars Sparse (1 to <30%) No None 
110 110-03 A Yes No Yes None None None No None 
110 110-04 A No Yes Yes None Sand dollars (small and large size class), corymorpha Sparse (1 to <30%) No None 
110 110-05 A Yes Yes Yes None Sand dollars, gastropod Sparse (1 to <30%) No None 
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110 110-06 C No Yes No None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
111 111-01 A Yes Yes Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
111 111-02 A Yes Yes Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
111 111-03 A Yes Yes No None Sea stars; demersal fish None No None 
111 111-04 A No No No None Hydroids None No None 
111 111-05 B No No Yes None Sand dollars Sparse (1 to <30%) No None 
111 111-06 A No No Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
111 111-07 A No No No None Sand dollars Trace (<1%) No None 
111 111-08 A No Yes No None Sand dollars, scallop Moderate (30 to < 70%) Yes None 
112 112-01 A Yes No No None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
112 112-02 C Yes No No None Sand dollars, gastropods, corymorpha Sparse (1 to <30%) No None 
112 112-03 A Yes Yes No Bivalve Sand dollars Sparse (1 to <30%) No None 
112 112-04 C Yes Yes Yes None Scallop, demersal fish None Yes None 
112 112-05 B No No Yes Cerianthids Attached hydroids; possible egg case, unknown origin None No None 
112 112-06 C Yes No Yes None Sand dollars, gastropod, unidentified flatworm(?) Trace (<1%) No None 
112 112-07 B No No Yes None Sand dollars, crab, hermit crab Dense (70 to < 90%) No None 
112 112-08 A No No No None Sand dollars Sparse (1 to <30%) No None 
112 112-09 A No No No None Sand dollars, hermit crab. Sparse (1 to <30%) No None 
113 113-01 A No No No None Sand dollars Sparse (1 to <30%) No None 
113 113-02 A No No No None Sand dollars Sparse (1 to <30%) No None 
113 113-03 A Yes No Yes None Sand dollars Sparse (1 to <30%) No None 
113 113-04 B Yes Yes Yes None Sand dollars, gastropod, hermit crab Sparse (1 to <30%) No None 
113 113-05 A Yes No No None Sand dollars, gastropod, small fish Trace (<1%) No None 
113 113-06 A Yes No Yes None Sand dollars, sponge Moderate (30 to < 70%) No None 
114 114-01 A Yes No Yes Cerianthid Sand dollars (small and large size class), crab Moderate (30 to < 70%) No None 
114 114-02 A No No Yes None Sand dollars (small and large size class), hermit crab, hydroids Moderate (30 to < 70%) No None 
115 115-01 A No No Yes None Sand dollars Sparse (1 to <30%) No None 
115 115-02 A Yes No No None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
116 116-01 A Yes No Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
116 116-02 A No No Yes None Sand dollars Trace (<1%) No None 
116 116-03 A Yes Yes Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
116 116-04 A Yes Yes Yes Cerianthid Sand dollar, scallop Trace (<1%) Yes None 
117 117-01 A Yes No No None Sand dollars Trace (<1%) No None 
117 117-02 A Yes No No Cerianthids Sand dollars, scallop Sparse (1 to <30%) Yes None 
117 117-03 A Yes Yes Yes Cerianthids Sand dollars Trace (<1%) No None 
117 117-04 A Yes Yes No Cerianthid Sand dollars (small and large size class), gastropods Sparse (1 to <30%) No None 
117 117-05 A No Yes No Cerianthid Sand dollars, corymorpha Trace (<1%) No None 
118 118-01 A Yes Yes Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
118 118-02 B Yes Yes Yes Cerianthid Sand dollars (small and large size class), hermit crab Trace (<1%) No None 
118 118-03 A Yes Yes Yes Cerianthids Sand dollars (small and large size class), hermit crab Trace (<1%) No None 
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118 118-04 A Yes No Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
118 118-05 A No Yes No None Burrowing fish None No None 
118 118-06 A Yes No No None Sand dollars, scallops Trace (<1%) Yes None 
119 119-01 A Yes Yes Yes Cerianthids Sand dollars (small and large size class) Sparse (1 to <30%) No None 
119 119-02 A Yes No Yes Cerianthids Sand dollar, scallop, moon snail Trace (<1%) Yes None 
203 203-01 A Yes Yes No None Hermit crab None No None 
203 203-02 A Yes Yes No None Hydroids None No None 
203 203-03 A Yes No No None Hermit crabs None No None 
204 204-01 A Yes No Yes None None None No None 
204 204-02 A Yes No Yes None Sand dollars, scallop, fish Trace (<1%) Yes None 

205 205-02 A Yes No Yes None Sand dollars (small and large size class), crabs, metridium 
anemone, corymorpha, shrimp Sparse (1 to <30%) No None 

205 205-03 A Yes No No None None None No None 
205 205-04 B Yes No Yes None Sand dollars Trace (<1%) No None 
206 206-01 A Yes Yes Yes None Sand dollars (small and large size class), moon snail, shrimp Sparse (1 to <30%) No None 
206 206-02 A Yes Yes Yes None Sand dollars, shrimp Trace (<1%) No None 
207 207-01 A Yes No No None Sand dollars Trace (<1%) No None 
207 207-02 A Yes No No None Shrimp None No None 
207 207-03 B No Yes Yes IND Sand dollars, scallop, gastropod, hydroids Sparse (1 to <30%) Yes None 
207 207-04 A Yes Yes Yes None Sand dollars (Small and large size class), fish Sparse (1 to <30%) No None 
207 207-05 A Yes Yes Yes None Sand dollars (Small and large size class), gastropods Sparse (1 to <30%) No None 
208 208-01 A Yes Yes Yes None Moon snail None No None 
208 208-02 D Yes Yes No None Sand dollars, gastropod Sparse (1 to <30%) No None 
208 208-03 A No No No None Sand dollars, hermit crab, moon snail egg case Trace (<1%) No None 
209 209-01 A Yes Yes Yes None Sand dollars (Small and large size class), shrimp Trace (<1%) No None 
209 209-02 B Yes No Yes Cerianthids Sand dollars (small and large size class), nudibranch (dorid) Sparse (1 to <30%) No None 
209 209-03 A Yes No Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
209 209-04 B Yes Yes Yes None Shrimp, sea stars, corymorpha None No None 
209 209-05 A No Yes Yes None Sand dollars Trace (<1%) No None 
210 210-01 A Yes Yes Yes None Sand dollars (small and large size class), shrimp Trace (<1%) No None 
210 210-02 B Yes Yes Yes None Sand dollars (small and large size class), hermit crab Sparse (1 to <30%) No None 
210 210-03 A Yes Yes Yes None Sand dollar, small scallop Trace (<1%) Yes None 

210 210-04 A Yes Yes Yes None Sand dollars (small and large size class), crab, shrimp, 
gastropods, nudibranch Sparse (1 to <30%) No None 

210 210-05 A Yes Yes Yes None Sand dollars (small and large size classes), gastropod Sparse (1 to <30%) No None 
210 210-06 A Yes Yes Yes None Sand dollars (mostly small size class), gastropods, flatfish Sparse (1 to <30%) No None 

210 210-07 A Yes Yes Yes None Sand dollars (small size class), nudibranch, gastropod, very small 
flatfish Sparse (1 to <30%) No None 

210 210-08 A Yes Yes Yes None Sand dollars (small and large size class), gastropod, shrimp Sparse (1 to <30%) No None 
210 210-09 B Yes Yes Yes None Sand dollars, gastropod Sparse (1 to <30%) No None 
211 211-01 A Yes No Yes Cerianthid Sand dollars (small and large size class), shrimp, demersal fish Moderate (30 to < 70%) No None 
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211 211-02 A Yes Yes Yes None Sand dollars (small size class), shrimp Trace (<1%) No None 
211 211-03 A Yes Yes Yes None Sand dollars Sparse (1 to <30%) No None 
211 211-04 A Yes No Yes None Sand dollars Sparse (1 to <30%) No None 
211 211-05 A Yes No Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
211 211-06 A Yes Yes Yes Cerianthid Sand dollars (small and large size class), shrimp Sparse (1 to <30%) No None 
211 211-07 A Yes Yes Yes None Sand dollars (mostly small size class), flatfish, gastropod Dense (70 to < 90%) No None 
211 211-08 B No No Yes None Sand dollars (mostly small size class) Moderate (30 to < 70%) No None 
211 211-09 A Yes Yes Yes None Sand dollars (mostly small size class), gastropods Moderate (30 to < 70%) No None 
211 211-10 A Yes No Yes None Sand dollars, shrimp Trace (<1%) No None 

212 212-01 A No Yes No Cerianthid Cancer crab (possible, lower right near edge), Sand dollars (small 
and 1 large) Trace (<1%) No None 

212 212-02 A No Yes Yes None Sand dollars (small and 1 large) Trace (<1%) No None 
212 212-03 B Yes Yes Yes None Sand dollars, shrimp Trace (<1%) No None 
212 212-04 A Yes Yes Yes None Sand dollars, shrimp Trace (<1%) No None 
212 212-05 A Yes Yes Yes None Sand dollars, shrimp Trace (<1%) No None 
212 212-06 A Yes Yes Yes None Sand dollars (mostly small size class), hermit crab Sparse (1 to <30%) No None 

212 212-07 A Yes Yes Yes None Sand dollars (mostly small size class), hermit crab, shrimp, 
possible orange sponge or nudibranch at lower middle edge Dense (70 to < 90%) No None 

212 212-08 A Yes Yes Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
212 212-09 A Yes Yes Yes None Sand dollars (mostly small size class), gastropods Dense (70 to < 90%) No None 
212 212-10 A Yes Yes Yes None Sand dollars, shrimp Trace (<1%) No None 
213 213-01 C Yes Yes Yes None Sand dollars (small and large size class), shrimp Sparse (1 to <30%) No None 
213 213-02 A Yes Yes Yes None Sand dollars (small and large size class), shrimp Sparse (1 to <30%) No None 
213 213-03 A Yes Yes Yes None Sea stars None No None 
213 213-04 A Yes Yes Yes None Sand dollars (small and large size class) Sparse (1 to <30%) No None 
213 213-05 A Yes Yes Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
214 214-01 A Yes Yes Yes Cerianthid Sea stars, shrimp, gastropod, moon snail egg case None No None 
214 214-02 D Yes Yes Yes None Sea stars None No None 
214 214-03 A Yes Yes Yes None Sand dollars (small and large size class), moon snail egg case Moderate (30 to < 70%) No None 

214 214-04 A Yes Yes Yes None Sand dollars (small size class only), hermit crabs, shrimp, 
nudibranch Trace (<1%) No None 

214 214-05 A Yes Yes Yes None Sand dollars (small and large size class), Jonah crab Sparse (1 to <30%) No None 
214 214-06 A Yes Yes Yes None Sand dollars (small size class only), flatfish Trace (<1%) No None 
215 215-01 A Yes Yes Yes None Sea stars, shrimp, flatfish None No None 
215 215-02 A Yes Yes Yes None Sand dollars, sea stars, shrimp Trace (<1%) No None 
215 215-03 C Yes Yes Yes None Sand dollars, sea stars, shrimp, demersal fish Trace (<1%) No None 
215 215-04 A Yes No Yes None Sand dollars, shrimp Trace (<1%) No None 
215 215-05 A Yes No Yes None Sand dollars, clam Trace (<1%) No None 
215 215-06 B Yes Yes No None Sand dollars, sea stars, crab Trace (<1%) No None 
215 215-07 A No No Yes None Sand dollars (mainly small size class) Moderate (30 to < 70%) No None 
215 215-08 C No No Yes None Sand dollars (mainly small size class) Moderate (30 to < 70%) No None 
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215 215-09 A No No Yes None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
216 216-01 A Yes Yes Yes None Sand dollars (mainly small size class), hermit crabs Moderate (30 to < 70%) No None 
216 216-02 A Yes Yes Yes None Sand dollars; hermit crabs; moon snail egg case Sparse (1 to <30%) No None 
216 216-03 A Yes Yes Yes None Sand dollars, moon snail egg case Sparse (1 to <30%) No None 
216 216-04 A Yes Yes Yes None Sand dollars, scallop, shrimp Sparse (1 to <30%) Yes None 
216 216-05 A Yes Yes Yes None Sand dollars (small and large size class), scallop Moderate (30 to < 70%) Yes None 
216 216-06 C No No No None Sand dollars (mostly small size class) Sparse (1 to <30%) No None 
216 216-07 A No No No None Sand dollars (small and large size class), shrimp, gastropod Sparse (1 to <30%) No None 
217 217-01 A No Yes No None Sand dollars (small and large size classes) Moderate (30 to < 70%) No None 
217 217-02 A Yes Yes Yes None Sand dollars Sparse (1 to <30%) No None 
217 217-03 A Yes Yes Yes None Sand dollars, flatfish Sparse (1 to <30%) No None 
217 217-04 A Yes Yes Yes None Sand dollars (mostly small size class) Sparse (1 to <30%) No None 
217 217-05 A Yes Yes Yes None Sand dollars (mostly small size class) Moderate (30 to < 70%) No None 
217 217-06 A Yes Yes Yes None Sand dollars (small size class) Sparse (1 to <30%) No None 
217 217-07 A Yes Yes Yes None Sand dollars (small size class), scallop, hermit crab, shrimp Trace (<1%) Yes None 
217 217-08 A Yes Yes Yes None Sand dollars, shrimp Trace (<1%) No None 
217 217-09 A Yes Yes Yes None Sand dollars (mostly small size class), hermit crab, shrimp Moderate (30 to < 70%) No None 
217 217-10 A Yes Yes Yes None Sand dollars (small and large size class), scallop Sparse (1 to <30%) Yes None 
218 218-01 A No Yes No None Hermit crab, shrimp None No None 
218 218-02 A No Yes Yes None Sand dollars (small and large size class) Dense (70 to < 90%) No None 
218 218-03 A No No No None Sand dollars (small and large size class) Moderate (30 to < 70%) No None 
218 218-04 A Yes No Yes None Sand dollars (small size class), scallop, fish Sparse (1 to <30%) Yes None 
218 218-05 C Yes Yes Yes Cerianthid Sand dollars, scallop Sparse (1 to <30%) Yes None 
218 218-06 A Yes Yes Yes None Sand dollars, scallop Moderate (30 to < 70%) Yes None 
218 218-07 A No No Yes None Sand dollars (mostly small, few large size class) Dense (70 to < 90%) No None 
218 218-08 A Yes Yes Yes None Sand dollars, shrimp Trace (<1%) No None 
218 218-09 A Yes Yes Yes None Small fish None No None 
218 218-10 A Yes Yes Yes None Shrimp, sea stars None No None 

219 219-01 A Yes No Yes None Sand dollars (mostly small size class, few large individuals) crab, 
hermit crab Dense (70 to < 90%) No None 

219 219-02 A Yes No Yes None Sand dollars (mostly small size class, few large individuals) sea 
stars Moderate (30 to < 70%) No None 

219 219-03 A Yes No Yes None Sand dollars Sparse (1 to <30%) No None 
219 219-04 A Yes Yes Yes None Sand dollars, shrimp Trace (<1%) No None 
219 219-05 A Yes Yes Yes None Sea stars, shrimp None No None 
219 219-06 A Yes Yes Yes None Sand dollars, scallop Sparse (1 to <30%) Yes None 
219 219-07 A Yes Yes Yes None Sand dollars (mostly small size class), gastropod Sparse (1 to <30%) No None 
301 301-01 A Yes Yes No None Sand dollars (mostly small size class) Moderate (30 to < 70%) No None 
301 301-02 A Yes No Yes None Sand dollars (small size class) Trace (<1%) No None 
301 301-03 A Yes Yes Yes Cerianthid Sand dollars, shrimp Trace (<1%) No None 
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301 301-04 A Yes Yes Yes Cerianthids Sea stars, shrimp, unidentified organism None No None 
301 301-05 A No Yes Yes None Sand dollars (small and large size class), shrimp, scallop Moderate (30 to < 70%) Yes None 
301 301-06 B No No Yes None Sand dollars (mostly small, few large size class), shrimp Moderate (30 to < 70%) No None 

302 302-01 A No No IND None Sand dollars (all smaller size class), hermit crab, gastropod, 
shrimp Sparse (1 to <30%) No None 

302 302-02 A No Yes No Bivalve, Cerianthid Sand dollars (mostly small size class), hermit crab, gastropod, 
shrimp Moderate (30 to < 70%) No None 

302 302-03 A No Yes Yes None Sand dollars (mostly small size class), flatfish Sparse (1 to <30%) No None 
302 302-04 A No Yes No None Sand dollars (mostly small size class), sea star, shrimp Moderate (30 to < 70%) No None 
302 302-05 A No Yes No None Sand dollars (all smaller size class) Moderate (30 to < 70%) No None 
302 302-06 A Yes Yes Yes None Sand dollars (larger size class), sea stars, corymorpha Trace (<1%) No None 
302 302-07 A Yes Yes Yes None Small shrimp, sea stars None No None 
303 303-01 A No No No None Small sand dollars Sparse (1 to <30%) No None 

303 303-02 A No Yes Yes None Sand dollars (small and large size classes), Cancer crab, Hermit 
crab, Sea stars, Shrimp Moderate (30 to < 70%) No None 

303 303-03 A No Yes Yes None Sand dollars (small and large size classes), Sea stars Moderate (30 to < 70%) No None 
303 303-04 A Yes Yes Yes None Sea stars, small shrimp None No None 
303 303-05 B Yes No Yes None Sand dollars (large size class), small shrimp Dense (70 to < 90%) No None 
303 303-06 A Yes Yes Yes None Sand dollars (small and large size classes); small shrimp Moderate (30 to < 70%) No None 
303 303-07 B Yes No Yes None Sand dollars (small and large size classes); small shrimp Moderate (30 to < 70%) No None 
304 304-01 A No Yes Yes None Sand dollars (all larger size class), Shrimp Sparse (1 to <30%) No None 
304 304-02 C No Yes No None Sand dollars (small and large size classes), hermit crab Moderate (30 to < 70%) No None 
304 304-03 A No Yes Yes None Sand dollars (small and large size classes),Gastropod?, Scallop Moderate (30 to < 70%) Yes None 
304 304-04 A No Yes Yes None Sand dollars (small and large size classes) Sparse (1 to <30%) No None 
304 304-05 A No Yes Yes Cerianthids Small shrimp, sea stars (exposed and buried) None No None 
304 304-06 A Yes Yes Yes Cerianthids Hydroids?, Sea stars, small fish None No None 
304 304-07 A Yes No Yes None Sand dollars (small and large size class), demersal fish Moderate (30 to < 70%) No None 
304 304-08 A No Yes Yes None Small shrimp, hydroids None No None 
304 304-09 A Yes Yes Yes None Sea stars, small shrimp, corymorpha None No None 
401 401-01 A No Yes Yes None Sand dollars (small only), Shrimp, Gastropod (whelk), Sparse (1 to <30%) No None 

401 401-02 A No Yes Yes None Sand dollars (small and large size classes), Cancer crab, 
Corymorpha (5), Shrimp Moderate (30 to < 70%) No None 

401 401-03 A IND Yes Yes Cerianthid Sand dollars (small and large), Sea Star, Shrimp Trace (<1%) No None 
401 401-04 A IND Yes Yes None Holothurian, Shrimp None No None 
401 401-05 A Yes Yes Yes Cerianthids Sand dollar (1), Sea stars, Shrimp, flatfish Trace (<1%) No None 
401 401-06 B Yes Yes Yes Cerianthids Sand dollar (1), small shrimp, moon snail egg case Trace (<1%) No None 
401 401-07 B No No Yes None Sand dollars (large size class only), scallops (2), small shrimp Moderate (30 to < 70%) Yes None 
401 401-08 A Yes No Yes None Sand dollars (large and small size classes), small shrimp, fish Sparse (1 to <30%) No None 
402 402-01 A Yes Yes Yes Cerianthids Sea stars, Shrimp, flatfish None No None 
402 402-02 A Yes Yes No Cerianthids Sand dollar (1), Sea stars, Shrimp Trace (<1%) No None 
402 402-03 A Yes Yes Yes None Sand dollars (large), small shrimp, flatfish Sparse (1 to <30%) No None 
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402 402-04 A Yes Yes Yes None Sand dollars (large), sea star (buried), small shrimp, hydroids Sparse (1 to <30%) No None 
402 402-05 A Yes No Yes None Sand dollars (large), small shrimp, exposed and buried sea stars Trace (<1%) No None 

403 403-01 B Yes Yes Yes None Sand dollars (all large size class), Corymorpha hydroid (3), Sea 
stars, Shrimp; small sponges Trace (<1%) No None 

403 403-02 A Yes Yes Yes None Corymorpha hydroids (3), Sea stars, Shrimp, fish, small sponges None No None 
403 403-03 B IND Yes No None Corymorpha hydroids (4), Sea stars, Shrimp, small sponges None No None 
403 403-04 A Yes Yes Yes Cerianthid Corymorpha hydroids (3), Sea stars, Shrimp, small sponges None No None 
403 403-05 B IND Yes Yes Cerianthids Corymorpha hydroids (2), Sea stars, Shrimp, small sponges None No None 
403 403-06 A Yes Yes No Cerianthids Sea star?, Shrimp, small sponges None No None 
403 403-07 A Yes No Yes None Sand dollars (small and large), Shrimp Moderate (30 to < 70%) No None 
403 403-08 A Yes Yes Yes None Sand dollars (small and large) Sparse (1 to <30%) No None 
404 404-01 C Yes No Yes None Sand dollars (small and large), Shrimp Sparse (1 to <30%) No None 
404 404-02 C No No No None Sand dollars (small size class only), Sea star Moderate (30 to < 70%) No None 
404 404-03 A Yes Yes Yes None Sand dollars (small size class only), Scallop Trace (<1%) Yes None 
405 405-01 A Yes Yes Yes None Small fish; Sea star Trace (<1%) No None 
405 405-02 A No No No None Sand dollars (small size class only) Moderate (30 to < 70%) No None 
405 405-03 A No No No None Sand dollars (small size class only) Trace (<1%) No None 
405 405-04 A No No No None Sand dollars (small size class only) Sparse (1 to <30%) No None 

406 406-01 B No No Yes None Sand dollars (small and large), scallop, gulf stream flounder; very 
small shrimp Sparse (1 to <30%) Yes None 

406 406-02 B Yes Yes Yes None Sand dollars (small and large), Scallop, Small shrimp Sparse (1 to <30%) Yes None 
407 407-01 A Yes Yes No None Many hydroids, small shrimp None No None 
407 407-02 A Yes Yes Yes None Sea stars, small shrimp, hydroids None No None 
407 407-03 B Yes Yes Yes None Sea stars, small shrimp, hydroids None No None 
409 409-01 A Yes Yes No None Small shrimp, flounder None No None 
409 409-02 A Yes Yes No None Small shrimp, flounder None No None 
409 409-03 A Yes Yes No None Small shrimp, Sea stars, hermit crabs  None No None 
409 409-04 A Yes Yes Yes None Small shrimp, flounder, hydroids None No None 
409 409-05 A Yes Yes No None Small shrimp, flounder, hydroids None No None 
409 409-06 A Yes No Yes None Fish (2) None No None 
409 409-07 A Yes Yes No None Sea stars, small shrimp, hydroids None No None 
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101 101-01 A Pale tan sand with strands of piled fecal pellets; Scant shell hash; small and large sand dollars in loose distribution; Small hermit crab; reduced burrow mounds visible. 
101 101-02 A Pale sand covered with abundant shell hash and sand dollar tests; Burrow depression and excavated mound in upper left corner of image; Large and small sand dollars. 
101 101-03 A Pale tan silty sand with few sand dollar tests; carpet of small tubes (likely Ampelisca amphipod) covers entire image; several small nudibranchs; ctenophores in water column; hydroid near center of image. 
101 101-04 A Pale tan sand with shell hash; Shallow ripple through center of image. Sand dollar test; single skate egg case. 
101 101-05 A Pale tan sand with scant shell hash; small and large sand dollars; small gastropod; ctenophores in water column 
102 102-01 A Pale tan sand with shell hash throughout image; small and large sand dollars. 
102 102-02 A Pale tan sand with shell hash throughout image; brown/rust colored sand/fecal pellets in pockets on seafloor; shell fragments; sand dollars in even distribution; long thin tracks; small ctenophores in water column. 
102 102-03 A Pale tan sand with small shallow ripples; scant shell hash on sediment; darker sand in troughs of ripples; small thin tracks in sediment; sand dollars evenly distributed throughout image. 
102 102-04 A Pale tan sand with scant shell hash; sand dollars evenly distributed throughout image. 
102 102-05 A Pale tan sand with scant shell hash; Small crab in lower edge of image; ctenophores in water column; sand dollars evenly distributed throughout image. 
102 102-06 A Pale tan and brown sand with shell hash; many tubes emerging from sediment; small nudibranch; small and large sand dollars. 
102 102-07 A Light brown sand in shallow ripples; shell hash in troughs of ripples; short tubes ; sand dollars across ripples. 
103 103-01 A Light brown sand with large foraging depressions and adjacent mounds of reduced excavated sediment; Cerianthids emerging from sediment; many large sand dollars; small nudibranch; small gastropod. 
103 103-02 A Light brown sand with rust colored patches; many sand dollars evenly distributed across image 
103 103-03 A Brown sand with shell hash scattered evenly throughout image; Sand appears coarser than in adjacent replicates; small nudibranch. 
103 103-04 A Light brown coarse sand with shell hash; Several sand dollars leaving tracks in sediment; sand dollar tests visible; ctenophores in water column. 
103 103-05 A Light brown sand with rust colored patches; abundant small tubes; 12 sand dollars; large shell half partially buried in sediment 
103 103-06 A Pale tan sand with strands of rust colored sediment; shallow ripples in sediment; many sand dollars of various sizes throughout image. 
104 104-01 A Pale tan sand with large burrow depression and excavated sediment mound; Small sand dollar tests, shell fragments; Abundant sand dollars throughout image 
104 104-02 A Light brown sand with very shallow burrow depression; Small sand dollar tests, shell fragments; Abundant sand dollars throughout image 
104 104-03 A Light brown sand covered with small tracks; Shell hash scattered throughout image; few sand dollars present; small tubes present. 
104 104-04 A Light brown and rust colored sand with small shell fragments and sand dollar tests; small reduced burrow mounds visible; very small tubes; many sand dollars in view; small nudibranch. 
104 104-05 B Light tan gravelly sand with abundant shell fragments; small crab, small nudibranch, few sand dollars. 
104 104-06 A Light brown sand with small pebbles and shell hash scattered throughout image; Cerianthid and bivalve in sediment; few sand dollars; ctenophore in water column. 
104 104-07 A Light brown sand with scant shell hash; and two large sand dollar tests; long, thin, tracks in sediment; sand dollars in frame; small translucent corymorpha below laser. 
104 104-08 A Light brown sand with small pieces of shell hash scattered over sediment; large shell fragment near center of image; long thin tracks in upper right; trigger weight visible 
104 104-09 A Light tan and gray sand with dense shell hash and few large shell fragments; small cobble/large gravel to right of lasers; small burrow mounds with gray reduced sand; 4 sand dollars; large hermit crab. 
104 104-10 D Light brown sand with coarse particles and shell hash arranged in bands (indicating shallow ripples?), few sand dollars; ctenophores in water column. 
104 104-11 D Light brown coarse sand with small shell fragments; Sand crest visible at right side of image; few sand dollars; Image is slightly clouded. 
104 104-12 A Light brown sand with shell hash scattered throughout image; Patches of darker sediment; small and large sand dollars present; small gastropods 
105 105-01 C Pale tan silty sand with scant shell hash; dense covering of sand dollars throughout image 
105 105-02 A Pale tan silty sand with uniform covering of shell hash, moderately dense. Seafloor appears fairly flat; few sand dollars, small and large; ctenophores in water column. 
105 105-03 A Light brown silty sand with slight rippling; Shell hash between sand ridges; Rough sediment at edges of image; Many sand dollars present. 
105 105-04 A Pale tan silty sand with rough texture to sediment (likely tracks); evenly distributed, moderately dense, shell hash; few sand dollars; small gastropod. 
105 105-05 A Pale tan silty sand; shallow ripples in sediment with crest running diagonally through image center; shell hash in ripple troughs; small fish in water column; sand dollars at ripple crest 
105 105-06 A Light brown silty sand with small rough patches and low density shell hash; small foraging/burrow depressions and excavated mounds visible; many sand dollars at seafloor. 
105 105-07 A Light brown silty sand with few small burrow mounds and excavations revealing reduced silty sand; Scant shell hash throughout visible area. Small and large sand dollars. 
105 105-08 A Light brown sand with shell hash throughout image; Few large shell halves; Small gastropod; Small and large sand dollars. 
105 105-09 A Light brown and pale tan silty sand with scant shell hash; small foraging depression in upper left corner of image; single sand dollar; two small gastropods. 

105 105-10 B Light brown sand with fairly dense small shell hash around edges of image (indicating ripple?); two sand dollars; several small gastropods; abundant ctenophores in water column; skate egg case in upper right 
corner. 
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105 105-11 A Light brown gravelly sand with light covering of shell hash; single large shell half; several small sand dollars; ctenophores in water column. 
105 105-12 A Pale tan sand, fairly flat surface, with patchy cover of rusty brown sediment; Sand dollars over sediment leaving tracks; small gastropods; sponge in upper right quadrant of image. 
105 105-13 A Light brown sand with patches of slightly darker sediment; scant shell particles mixed with sediment; many sand dollars present. 
106 106-01 A Light brown sand with shell hash and coarse sand particles; large shell fragments visible; slightly raised area in lower portion of image; barnacles on large bivalve shell 
106 106-02 A Light brown sand with low ripple ridge crossing center of image; Shell hash scattered across sediment away from ridge; Sand dollars occupying area of ridge; skate egg case at left of image 
106 106-03 A Light brown sand with scant shell hash; burrow depression with mound of excavated sediment nearby; many small and large sand dollars 
106 106-04 A Gray-tan silty sand with dispersed shell hash scattered over sediment; few large shell fragments (shell halves and articulated shells); many tracks in sediment; small and large sand dollars. 
106 106-05 B Light brown sand with shell hash scattered over sediment; thin tracks in sediment; many small and large sand dollars; ctenophores in water column. 
106 106-06 A Light brown sand in shallow ripples extending diagonally across image area; shell hash in ripple troughs; several (13) sand dollars present. 
106 106-07 A Light brown sand with patches of rusty brown and scant shell hash; Low density sand dollars throughout visible area; small gastropods; very large moon snail. 
106 106-08 A Pale brown silty sand with scant shell hash; Many small tubes and fecal strands (amphipods); sea star imprint in sediment in right lower quadrant of image. 
106 106-09 A Pale tan silty sand with scant shell hash; small burrow mounds visible; many small tubes; hermit crab in top left of image. 
106 106-10 A Rusty brown sand with pale brown patches in troughs of small ripples; scant shell hash scattered over sediment; Hermit crab; sand dollars in low density. 
106 106-11 A Light brown gravelly sand with high density shell hash in troughs of ripples; few tracks visible; two small sand dollars. 
107 107-01 A Light brown sand with lots of shell hash in even distribution throughout image area; rough textures in upper right corner of image, foraging or burrows(?); small burrow mounds visible; small and large sand dollars. 
107 107-02 A Light brown sand with dense shell hash and razor clam shell halves; moon snail egg case to left of lasers; large and small sand dollars. 
107 107-03 A Light brown sand with small ripples barely visible; moderately dense shell hash mixed with sands; small burrow mounds; small and large sand dollars; ctenophores in water column. 
107 107-04 A Light brown sand with small ripples barely visible; moderately dense shell hash mixed with sands; small burrow mound; small and large sand dollars; ctenophores in water column. 
107 107-05 A Light brown sand with low density shell hash; tracks visible, especially in upper left; many sand dollars. 

107 107-06 A Pale tan sand with abundant shell hash and shallow ripples; ripple crest very evident in upper left corner of image; few large shell fragments (including razor clam); skate egg case many small and large sand 
dollars. 

107 107-07 A Light brown sand with low density shell hash and small burrow depressions; few small shell fragments (including razor clam); many small and large sand dollars; hermit crab; small gastropods. 
107 107-08 A Light brown sand, very flat; small areas of roughness (possibly burrow depressions) in upper right corner; small thin tracks; few sand dollars. 
107 107-09 A Light brown, slightly rippled, sediment with shell hash between ripple crests; SPI image pair shows crest of shallow ripple; Small sand dollars. 
107 107-10 A Light tan sand with scant shell hash and shallow depressions; tracks cross sediment; small and large sand dollars. 
108 108-01 A Gravelly pale tan sand with shell hash and small shell fragments; Small burrow mounds in lower left corner of image; hermit crab and few small sand dollars. 
108 108-02 B Light brown flat sand with shell hash and small shell fragments (including razor clam); sand dollars mostly in lower right quadrant of image; two sea stars on top of each other to far left 
108 108-03 A Light brown gravelly sand with low ridge running through center of image and ripples evident in SPI pair; small shell fragments visible on sand; very small scallop, single sand dollar, hydroid colony 
108 108-04 A Pale brown sand with small depressions throughout image; SPI pair indicates some rippling exists that is not evident in PV; Scant shell hash visible; Few sand dollars present; Small gastropod. 
108 108-05 A Light brown sand with shell hash between hummocks; Small and large sand dollars distributed throughout image 
108 108-06 B Pale brown sand with dense shell hash throughout; sand dollars evenly distributed throughout image; small tracks visible where shell hash is not covering underlying sediment; ctenophore in water column. 

109 109-01 A Light brown gravelly sand with even distribution of low density shell hash; Scallop burrowing into sediment in upper left corner of image; small and large sand dollars; two corymorpha visible; Cerianthid in lower 
right. 

109 109-02 A Light brown sand with scant shell hash; Small tubes and burrows; several sand dollars; large nudibranch. 
109 109-03 A Light brown sand with moderately dense shell hash; Small depressions and tracks in sediment; sand dollars present 
109 109-04 A Light brown sand with scant shell hash and few small shell fragments; dense covering of sand dollars. 
110 110-01 A Light brown sand with small ripples and scant shell hash; dense covering of small and large sand dollars. 
110 110-02 A Pale tan sand with rough rust brown patches and scant shell hash; small burrows and track marks throughout sediment; Sea star burrow imprint visible  
110 110-03 A Pale tan gravelly sand with scant shell hash; top of images appears slightly lower than bottom; Small shell fragments. 
110 110-04 A Light brown sand with shell hash between ripple crests; shallow rippling evident by textural changes and placement of sand dollars; corymorpha to far left; sand dollars on ridges 
110 110-05 A Light brown sand with moderately dense cover of shell hash and small shell fragments; few sand dollars; skate egg. 
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110 110-06 C Light brown sand with coarse particles and fairly dense shell hash; groove from foraging/burrowing/track near center of lasers; evenly distributed large and small sand dollars. 
111 111-01 A Light brown sand with scant shell hash and pockets of rusty-brown material; many small and large sand dollars leaving tracks in sediment. 
111 111-02 A Light brown sand with shell hash, small shell fragments, and pockets of rusty-brown material; small reduced burrow in center of image; many small and large sand dollars. 
111 111-03 A Pale tan silty mud bottom; Carpet of tubes covers image area; several large sea stars; large demersal fish. 
111 111-04 A Light brown gravelly coarse sand; small depressions in center of image; small hydroid colony above and right of lasers. 
111 111-05 B Light brown coarse gravelly sand with shell hash; Shallow ripples ; Sand dollars clustered in lower right. 
111 111-06 A Light tan coarse sand with very small ripples (most visible in upper right); Shell hash; Small and large sand dollars. 
111 111-07 A Light brown sand with small pebbles. Shell hash and large razor clam fragments; Possible bedform (center of image may be a ridge crest); two sand dollars. 
111 111-08 A Light brown coarse sand with dense shell hash; Dense sand dollars cover most of visible area; small ctenophore in water column. Scallop to right of lasers. 
112 112-01 A Light brown sand with shell hash and small shell fragments; shallow depression to far left of lasers; Many small and large sand dollars present. 
112 112-02 C Pale tan slightly rippled sand with some shell hash; Strands of orange-brown organics visible. Few sand dollars; Corymorpha visible; Ctenophore in water column. 
112 112-03 A Light brown sand with scant shell hash and brown organics; Sediment features shallow rippling; bivalve siphon visible to left of lasers; Sand dollars present; small ctenophores in water column. 
112 112-04 C Pale tan gravelly sand; Small shell fragments; articulated clam shell above lasers; many small tubes present; large scallop; fish tail visible in upper right corner of image. 
112 112-05 B Orange and white pebbles over sand; two small cobbles with attached fauna-hydroids; eggs of unknown origin in upper left of image; Cerianthids visible; Unidentified organism in water column. 
112 112-06 C Light tan sand with shallow ripples; scant shell hash evenly distributed over visible area; few sand dollars present; small gastropod; unidentified fauna (flatworm?). 
112 112-07 B Light brown sand with few larger pebbles; Scant shell hash and larger shell fragments throughout visible area; two hermit crabs; dense sand dollars. 
112 112-08 A Light brown sand with large ridge running through center of image; shell hash in ripple troughs; large scallop shell at top of image; sand dollars present. 
112 112-09 A Light brown gravelly sand; Shell hash accumulated in ripple troughs with sand encroaching; many sand dollars; hermit crab; ctenophore in water column. 
113 113-01 A Light brown sand with evenly distributed shell hash and small shell fragments; Two parallel shadows across image suggests shallow rippling; Sand dollars, mostly in bottom half of image. 
113 113-02 A Light tan sand with evenly distributed shell hash in low density; orange/brown organics visible on sediment; many sand dollars 
113 113-03 A Light brown sand with rippling; few gravels in sand; low density shell hash in troughs of ripples; Few sand dollars to far right. 
113 113-04 B Light tan sand with scant shell hash and thin lines of brown/orange organic fines; Sand dollars, hermit crab, and small gastropod present. 
113 113-05 A Light brown sand with shallow ripples; Gravels and shell hash accumulated in ripple troughs; large scallop shells to left. 
113 113-06 A Light brown sand forming clear ripples; few pebbles present; shell hash and darker sediment in troughs; Many sand dollars clustered on center ridge of ripple; small sponge; ctenophore in water column.  
114 114-01 A Light brown sand with clear rippling; Shell hash and coarser sands and pebbles in ripple troughs; sand dollars on ripple crests; large Jonah crab to far right; Cerianthid on center ripple crest, below lasers 
114 114-02 A Light brown sand with shallow ripples clearly visible; shell hash accumulating in ripple troughs; small pebbles in ripple troughs; many sand dollars present; hermit crabs. 
115 115-01 A Light brown sand with shell hash; slight rippling evident in textural changes and slight shadowing; few sand dollars. 
115 115-02 A Light brown sand with small pebbles and shell hash; sediment is slightly rippled; small and large sand dollars are present. 
116 116-01 A Light brown sand with very slight rippling visible; scant shell hash distributed evenly over visible area; organic fines accumulated in ripple troughs; few small and large sand dollars. 
116 116-02 A Light brown gravelly sand with shallow ripples visible; scant shell hash and more pebbles between ripples; few sand dollars; ctenophore in water column 
116 116-03 A Light brown sand with shell hash in low density throughout image; large bone on seafloor; small hydroid colony; many small and large sand dollars. 
116 116-04 A Pale tan sand with scant shell hash and tracks; large scallop in shallow burrow near lasers, possible hydroid near scallop; moon snail egg case in lower left corner; single sand dollar. 
117 117-01 A Light brown gravelly sand with very slight rippling visible; scant shell hash throughout visible area; few sand dollars. 
117 117-02 A Light brown gravelly sand with very slight rippling visible; scant shell hash throughout visible area; large scallop in lower right of image; few sand dollars. 
117 117-03 A Light brown, slightly rippled, gravelly sand with small shell fragments throughout image; pebbles are arranged along ripple troughs; four large Cerianthids; moon snail egg cases visible; three sand dollars. 
117 117-04 A Light brown sand with shell hash and few pebbles; sediment appears slightly hummocky due to rippling and small burrow mounds; Cerianthid visible; sand dollars near lower edge of image. 
117 117-05 A Light tan gravelly sand with many small shell fragments; no visible bedforms; few sand dollars; single corymorpha. 
118 118-01 A Light brown sand with scant shell hash and few small shell fragments; no visible bedforms; small and large sand dollars; small tubes present. 
118 118-02 B Light brown gravelly sand with few small washed cobbles present and scant shell hash; few sand dollars; small hermit crab. 
118 118-03 A Light brown sand is mounded near center of image; shell hash and gravels at mound border (ripple?); Two small washed cobbles near lower edge of image; Cerianthids visible; few sand dollars and hermit crabs. 
118 118-04 A Light brown sand with even distribution of moderately dense shell hash giving sediment a rough texture; long thin tracks in sediment; small and large sand dollars to far right of image. 
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Table 4-4 
Characteristic Species for Mid-position Flats at Moderate Depths (101 to 246 ft) 

on Fine to Medium Sand (i.e., benthic habitat type 317), which Compose 75 Percent of the WEA 

Taxon Common Name Scientific Name 

Annelids Bamboo worm Clymenura dispar, Euclymene zonalis 

 Burrowing scale worm Sigalion areicola 

 Chevron worm Goniadella gracilis 

 Feather duster worm Euchone elegans 

 Fringe worm Caulleriella killariensis, Chaetozone setosa 

 Thread worm Lumbrinerides acuta, Lumbrineris acicularum 

 Orbiniid worm Orbinia swani, Scoloplos acmeceps 

 Paraonid worm Aricidea wassi, Cirrophoris brevicirratus, C. furcatus, Paraonis 
pygoenigmatica 

 Sandbar worm Ophelia denticulata 

 Scale worm Harmothoe extenuata 

 Shimmy worm Aglaophamus circinata 

 Spionid mud worm Polydora caulleryi 

 Syllid worm Exogone hebes, Sphaeroyllis erinaceus, Streptosyllis arenae, Syllides sp. 

 Other polychaetes Drilonereis magna 

Arthropods Acadian hermit crab Pagurus acadianus 

 Lysianisid shrimp Hippomedon serratus 

 Sand shrimp Crangon septemspinosa 

 Cumacea Petalosarsia declivis 

 Tanaidacea Tanaissus lilljeborgi 

 Other amphipods Acanthohaustorius spinosus , Byblis serrata, Corophium crassicorne, 
Pseudunciola obliquua, Phoxocephalus holbolli, Protomedeia fasciata, 
Monoculodes sp., Rhepoxynius hudsoni, Siphonoecetes sp., Unciola 
inermis 

 Other isopods Cirolana polita 

Mollusks Chestnut astarte Astarte castanea 

 Northern moon shell Lunatia triseriata 

 Northern moonsnail Euspira immaculata 

 Paper clam Lyonsia arenos 

 Pearly top snail Margarites groenlandicus 

 Stimpson’s whelk Colus pygmaeus 

 Top snail Solariella obscura 

Echinoderms Common sand dollar Echinarachnius parma 
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B. SUMMARY OF SAMPLE COLLECTION 
This report summarizes biological and habitat sampling conducted in the East River during October 2020. 
NYCEDC conducted the sampling following the September 2020 Biological and Habitat Sampling Plan 
(“Sampling Plan”) approved by the Aquatic Resource Advisory Committee established for the FiDi 
Seaport Climate Resilience Plan.  As outlined in the Sampling Plan, the October sampling event comprised 
the following described in greater detail below: 

 sampling with a 0.05-m2 Ponar grab sampler (Figure 2) to characterize invertebrate abundance and 
biodiversity, sediment composition, and total organic carbon;  

 sampling with an otter trawl, seine net, baited fish traps, and Adaptive Resolution Imaging Sonar 
(“ARIS”) to characterize fish abundance and biodiversity;  

 sampling with a conductivity, temperature and depth (“CTD”) instrument to measure water quality 
parameters (i.e., temperature, salinity, dissolved oxygen and pH), which was conducted concurrently 
with the benthic and fish sampling; and  

 measurements of current velocity.  
In accordance with the Sampling Plan, NYCEDC did not sample for plankton for the October sampling 
event. NYCEDC will sample for plankton  in July, August and September 2021. 

NYCEDC collected a total of 118 biological samples at randomply selected locations within each zone of 
study area, along with water quality measurements, in October. Table 1 summarizes the number of 
samples collected by gear type, zone and stratum. 

 
Figure 1 – Zones for biological and habitat sampling in the East River. 
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Table 2 – Summary of important benthic taxa from five grab samples per zone during sampling in the lower East River, NY. 

 Primary study area Adjacent 
upstream Channel Channel 

upstream 
Opposite 
shoreline 

Opposite 
upstream 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 

5 Most 
Abundant 

Taxa 

Mediomastus ambiseta 
Polychaete worm 

Caprella penantis 
Amphipod crustacean 

Oligochaeta 
Oligochaete worm 

Streblospio benedicti 
Polychaete worm 

Japonactaeon 
punctostriatus 

Gastropod snail 

Streblospio benedicti 
Polychaete worm 

Oligochaeta 
Oligochaete worm 

Polycirrus sp. 
Polychaete worm 

Japonactaeon 
punctostriatus 

Gastropod snail 

Cirratulidae 
Polychaete worm 

Oligochaeta 
Oligochaete worm 

Heteromastus filiformis 
Polychaete worm 

Japonactaeon 
punctostriatus 

Gastropod snail 

Sabellaria vulgaris 
Polychaete worm 

Diadumene leucolena 
Sea anemone 

Oligochaeta 
Oligochaete worm 

Acteocina canaliculata 
Gastropod snail 

Oligochaeta 
Oligochaete worm 

Streblospio benedicti 
Polychaete worm 

Apocorophium acutum 
Amphipod crustacean 

Streblospio benedicti 
Polychaete worm 

Mediomastus 
ambiseta 

Polychaete worm 

Glycinde solitaria 
Polychaete worm 

Japonactaeon 
punctostriatus 

Gastropod snail 
Pectinaria gouldii 
Polychaete worm 

Streblospio benedicti 
Polychaete worm 

Mediomastus ambiseta 
Polychaete worm 

Heteromastus filiformis 
Polychaete worm 

Mediomastus ambiseta 
Polychaete worm 

Caprella penantis 
Amphipod crustacean 

Total 
Individuals 1,045 3,701 1,467 2,049 1,294 1,492 

% of Total 69 54 56 64 76 46 

Number of 
Taxa 

Representing 
90% of Total 

14 27 27 21 13 30 
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Figure 3a – Species composition and proportional abundance of benthic invertebrates collected during grab sampling conducted in 
the East River. The size of each pie chart is proportionate to the abundance of invertebrates collected at each location. 
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Figure 3b – Species composition and proportional abundance of benthic invertebrates collected during grab sampling conducted in the 
lower half of the study area. The size of each pie chart is proportionate to the abundance of invertebrates collected at each location. 
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Figure 3c – Species composition and proportional abundance of benthic invertebrates collected during grab sampling conducted in the 
upper half of the study area. The size of each pie chart is proportionate to the abundance of invertebrates collected at each location.
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Table 3 – Average biomass, plus or minus 2 standard 
errors, of benthic invertebrates collected in each 

sampling zone during October 2020 in the lower East 
River, NY.

Zone Biomass
Zone 1 – Primary study area 0.06 ± 0.03 
Zone 2 – Adjacent upstream 0.72 ± 0.64 

Zone 3 – Channel 1.69 ± 2.52 
Zone 4 – Channel upstream 1.05 ± 0.84 
Zone 5 – Opposite shoreline 0.53 ± 0.88 
Zone 6 – Opposite upstream 0.19 ± 0.07 

SEDIMENT COMPOSITION AND TOTAL ORGANIC CARBON 

Total organic carbon (TOC) was generally similar among zones and between strata, with median values 
ranging from 16 to 18 grams of organic carbon per kilogram of sampled substrate (g/kg) (Figure 4). 
With the exception of Zone 5, the interquartile ranges of all zones overlapped, indicating that the 
distribution of TOC measurements was generally similar among zones. The median TOC in Zone 5 
was was 11 g/kg, which was less than in the other zones. The median TOC in the channel stratum (i.e., 
Zones 3 and 4) was 17.5 g/kg, which was greater than in the shoreline/nearshore stratum (15.0 g/kg), 
but the interquartile ranges of the strata overlapped, indicating that the distribution of TOC 
measurements was similar between zones.  

Figure 4 – Boxplots of total organic carbon content observed across zones (top panel) and strata 
(bottom panel) in benthic grab sampling of the East River. In each boxplot, the box depicts the middle 
50% of the data distribution, the black bar represents the median (or middle value), and the whiskers 
extend to the minimum and maximum values.  
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Figure 5 – Sediment composition in grab samples collected in the East River. 
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 Figure 2 – Sediment composition of grab samples collected in the East River. Samples in Zones 3 through 6 were collected in October 2020; 
samples in Zones 1 and 2 were collected in January 2021. 
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Table 2 – Summary of important benthic taxa from five grab samples per zone during April sampling in the lower East River, 
NY.

Primary study 
area

Adjacent 
upstream Channel Channel 

upstream
Opposite 
shoreline Opposite upstream 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 

5 Most Abundant 
Taxa 

Mytilus edulis 
Bivalve mussel 

Mytilus edulis 
Bivalve mussel 

Mytilus edulis 
Bivalve mussel 

Mytilus edulis 
Bivalve mussel 

Mya arenaria 
Bivalve clam 

Mytilus edulis 
Bivalve mussel 

Mediomastus 
ambiseta 

Polychaete worm

Streblospio benedicti 
Polychaete worm 

Streblospio benedicti 
Polychaete worm 

Streblospio benedicti 
Polychaete worm 

Acteocina canaliculata 
Gastropod snail 

Mediomastus ambiseta 
Polychaete worm 

Oligochaeta 
Oligochaete worm

Polycirrus sp. 
Polychaete worm

Oligochaeta 
Oligochaete worm

Ampharete oculata 
Polychaete worm

Mediomastus ambiseta 
Polychaete worm

Oligochaeta 
Oligochaete worm

Streblospio benedicti 
Polychaete worm 

Mediomastus ambiseta 
Polychaete worm 

Mediomastus ambiseta 
Polychaete worm 

Mya arenaria 
Bivalve clam 

Japonactaeon 
punctostriatus 

Gastropod snail

Streblospio benedicti 
Polychaete worm 

Ampharete oculata 
Polychaete worm

Terebellidae 
Polychaete worm

Ampharete oculata 
Polychaete worm

Oligochaeta 
Oligochaete worm

Mulinia lateralis 
Bivalve clam

Ampharete oculata 
Polychaete worm

Total Individuals 5,287 9,595 6,547 6,597 504 3,010 

% of Total 67 47 65 55 33 56 
Number of Taxa 

Representing 
90% of Total 

32 32 29 33 63 46 
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Figure 4a – Species composition and proportional abundance of benthic invertebrates collected during grab sampling conducted in 
the East River. The size of each pie chart is proportionate to the abundance of invertebrates collected at each location. 
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Figure 4b – Species composition and proportional abundance of benthic invertebrates collected during grab sampling conducted in the 
lower half of the study area. The size of each pie chart is proportionate to the abundance of invertebrates collected at each location. 
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Figure 4c – Species composition and proportional abundance of benthic invertebrates collected during grab sampling conducted in the 
upper half of the study area. The size of each pie chart is proportionate to the abundance of invertebrates collected at each location.
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Table 3 – Average biomass, plus or minus 2 standard 
errors, of benthic invertebrates collected in each sampling 

zone during October 2020 in the lower East River, NY.
Zone Biomass

Zone 1 – Primary study area 1.87 ± 1.41 
Zone 2 – Adjacent upstream 3.50 ± 1.58 
Zone 3 – Channel downstream 2.45 ± 1.02 
Zone 4 – Channel upstream 4.23 ± 2.37 
Zone 5 – Opposite shoreline 0.89 ± 0.72 
Zone 6 – Opposite upstream 0.91 ± 0.61 

Figure 5 – Photograph of Sabellaria vulgaris (tube-forming, reef-building polychaete worms) from a 
benthic grab sample collected during April in the East River. This image was taken under the sorting scope 
during processing in the lab.
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Figure 6 – Sediment composition in grab samples collected in the East River. 
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Table 2 – Summary of dominant benthic taxa collected from five grab samples per zone  in the lower East River, NY
during July 2021

Primary Study 
Area

Adjacent 
Upstream Channel Channel 

Upstream
Opposite 
Shoreline

Opposite 
Upstream

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 

5 Most Abundant 
Taxa 

Mediomastus ambiseta 
Polychaete worm 

Oligochaeta 
Oligochaete worm

Oligochaeta 
Oligochaete worm

Mediomastus ambiseta 
Polychaete worm

Oligochaeta 
Oligochaete worm

Mediomastus ambiseta 
Polychaete worm

Oligochaeta 
Oligochaete worm 

Mediomastus ambiseta 
Polychaete worm

Mediomastus ambiseta 
Polychaete worm

Oligochaeta 
Oligochaete worm

Leitoscoloplos sp.
Polychaete worm 

Pygospio elegans 
Polychaete worm

Polycirrus sp. 
Polychaete worm

Polycirrus sp. 
Polychaete worm

Cirratulidae 
Polychaete worm

Pygospio elegans 
Polychaete worm

Mediomastus 
ambiseta 

Polychaete worm

Oligochaeta 
Oligochaete worm

Streblospio benedicti 
Polychaete worm

Streblospio benedicti 
Polychaete worm

Polydora cornuta 
Polychaete worm

Cirratulidae 
Polychaete worm

Mya arenaria 
Bivalve clam

Ameritella agilis 
Bivalve clam

Polydora cornuta 
Polychaete worm

Sabellaria vulgaris 
Polychaete worm

Streblospio benedicti 
Polychaete worm

Streblospio benedicti 
Polychaete worm

Acteocina canaliculata 
Gastropod snail

Erichsonella filiformis 
Isopod crustacean

Total Individuals 2,674 5,772 2,896 3,906 311 4,446 

% of Total 75 68 72 66 61 76 
Number of Taxa 

Representing 
90% of Total 

17 23 17 18 23 15
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Figure 4a – Species composition and proportional abundance of benthic invertebrates collected during grab sampling conducted in the 
East River in July 2021. The size of each pie chart is proportionate to the abundance of invertebrates collected at each location.  Low 
abundance sites, shown as light blue squares, were excluded from this figure for mapping purposes.  Data from these sites are provided 
on Figure 4b. 
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Figure 4b – Species composition and proportional abundance of benthic invertebrates collected during grab sampling conducted in the lower 
half of the study area in July 2021. The size of each pie chart is proportionate to the abundance of invertebrates collected at each location.  
Low abundance sites excluded from Figure 4a are shown here. 
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Figure 4c – Species composition and proportional abundance of benthic invertebrates collected during grab sampling conducted in the 
upper half of the study area in July 2021. The size of each pie chart is proportionate to the abundance of invertebrates collected at each 
location.
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Table 3 – Average biomass, + 2 standard errors, of 
benthic invertebrates collected in each sampling zone 

during July 2021 in the lower East River, NY
Zone Biomass

Zone 1 – Primary study area 1.32 ± 1.67 
Zone 2 – Adjacent upstream 2.47 ± 2.86 
Zone 3 – Channel downstream 5.99 ± 6.03 
Zone 4 – Channel upstream 0.65 ± 0.60 
Zone 5 – Opposite shoreline 0.38 ± 0.51 
Zone 6 – Opposite upstream 1.16 ± 1.94 

Figure 5 – Photograph of Sabellaria vulgaris (tube-forming, reef-building polychaete worms) from a 
benthic grab sample collected in the East River during April 2021. This image was taken under the sorting 
scope during processing in the lab. Although the occurrence of worm tubes has been confirmed from this 
and similar samples, the presence of larger, worm reef structures often formed by this species has not been 
confirmed.
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Figure 6 – Sediment composition in grab samples collected in the East River during July 2021.
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Table 6 – Summary of dominant zooplankton taxa collected from six plankton tows per zone in the lower East River, NY
during July 2021

Primary Study 
Area

Adjacent 
Upstream Channel Channel 

Upstream
Opposite 
Shoreline

Opposite 
Upstream

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 

5 Most Abundant 
Taxa 

Acartia sp. 
Calanoid copepod 

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia tonsa 
Calanoid copepod 

Acartia tonsa 
Calanoid copepod

Acartia tonsa 
Calanoid copepod

Acartia tonsa 
Calanoid copepod

Acartia tonsa 
Calanoid copepod 

Unidentified ciliate 
Ciliate

Labidocera aestiva
Calanoid copepod

Labidocera aestiva
Calanoid copepod

Spionidae 
Polychaete worm

Oithona colcarva 
Cyclopoid copepod

Labidocera aestiva
Calanoid copepod 

Codonellidae 
Ciliate

Harpacticoida 
Harpacticoid copepod

Oithona sp. 
Cyclopoid copepod 

Labidocera aestiva
Calanoid copepod

Pseudodiaptomus 
pelagicus

Calanoid copepod

Spionidae 
Polychaete worm

Labidocera aestiva
Calanoid copepod

Codonellidae 
Ciliate

Oithona colcarva 
Cyclopoid copepod

Oithona sp. 
Cyclopoid copepod

Labidocera aestiva
Calanoid copepod

Oithona colcarva 
Cyclopoid copepod

Harpacticoida 
Harpacticoid copepod

Total Individuals 6,156 7,605 66,878 29,182 7,365 2,446 

% of Total 90 89 95 88 91 91 
Number of Taxa 

Representing 
90% of Total 

6 6 2 7 5 5
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Figure 20a – Species composition and proportional abundance of zooplankton collected during plankton tows conducted in the East River in 
July 2021. The size of each pie chart is proportionate to the abundance of zooplankton collected at each location.  Low abundance sites, 
shown as light blue squares, were excluded from this figure for mapping purposes.  Data for these sites are provided in Figure 20c. 
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Figure 20b – Species composition and proportional abundance of zooplankton collected during plankton tows conducted in the lower half 
of the study area in July 2021. The size of each pie chart is proportionate to the abundance of zooplankton collected at each location. 
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Figure 20c – Species composition and proportional abundance of zooplankton collected during plankton tows conducted in the upper half of 
the study area in July 2021. The size of each pie chart is proportionate to the abundance of zooplankton collected at each location.  Note the 
difference in pie chart scale compared to Figures 20a and 20b due to the inclusion of low abundance sites. 
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Table 9 – Summary of dominant zooplankton taxa collected from six plankton tows per zone in the lower East River, NY 
during August 2021

Primary Study 
Area

Adjacent 
Upstream Channel Channel 

Upstream
Opposite 
Shoreline

Opposite 
Upstream

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 

5 Most Abundant 
Taxa 

Acartia sp. 
Calanoid copepod 

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Synchaeta sp. 
Rotifer 

Acartia tonsa 
Calanoid copepod

Acartia tonsa 
Calanoid copepod

Acartia tonsa 
Calanoid copepod

Balanus sp. 
Barnacle 

Acartia tonsa 
Calanoid copepod

Spionidae 
Polychaete worm

Spionidae 
Polychaete worm

Spionidae 
Polychaete worm

Spionidae 
Polychaete worm

Synchaeta sp. 
Rotifer 

Balanus sp. 
Barnacle

Acartia tonsa 
Calanoid copepod

Synchaeta sp. 
Rotifer 

Balanus sp. 
Barnacle

Synchaeta sp. 
Rotifer

Electra pilosa 
Bryozoan

Electra pilosa 
Bryozoan

Bivalvia 
Bivalve

Bivalvia 
Bivalve

Synchaeta sp. 
Rotifer

Bivalvia 
Bivalve

Spionidae 
Polychaete worm

Synchaeta sp. 
Rotifer

Total Individuals 22,342 12,405 87,217 84,709 7,857 6,365 

% of Total 89 90 92 91 84 75 
Number of Taxa 

Representing 
90% of Total 

6 5 5 5 8 11
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Figure 27a – Species composition and proportional abundance of zooplankton collected during plankton tows conducted in the East River 
in August 2021. The size of each pie chart is proportionate to the abundance of zooplankton collected at each location.  Low abundance 
sites, shown as light blue squares, were excluded from this figure for mapping purposes.  Data for these sites are provided in Figure 27c. 
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Figure 27b – Species composition and proportional abundance of zooplankton collected during plankton tows conducted in the lower half of 
the study area in August 2021. The size of each pie chart is proportionate to the abundance of zooplankton collected at each location. 
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Figure 27c – Species composition and proportional abundance of zooplankton collected during plankton tows conducted in the upper half 
of the study area in August 2021. The size of each pie chart is proportionate to the abundance of zooplankton collected at each location.  
Note the difference in pie chart scale compared to Figures 27a and 27b due to the inclusion of low abundance sites. 
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Table 11 – Summary of dominant zooplankton taxa from six plankton tows per zone in the lower East River, NY
during September 2021

Primary Study 
Area

Adjacent 
Upstream Channel Channel 

Upstream
Opposite 
Shoreline

Opposite 
Upstream

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 

5 Most Abundant 
Taxa 

Acartia sp. 
Calanoid copepod 

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Spionidae 
Polychaete worm 

Spionidae 
Polychaete worm

Spionidae 
Polychaete worm

Acartia tonsa 
Calanoid copepod

Favella ehrenbergii
Ciliate 

Favella ehrenbergii
Ciliate

Favella ehrenbergii
Ciliate

Favella ehrenbergii
Ciliate

Favella ehrenbergii
Ciliate

Spionidae 
Polychaete worm

Spionidae 
Polychaete worm 

Spionidae 
Polychaete worm

Acartia tonsa 
Calanoid copepod

Bivalvia 
Bivalve 

Gastropoda 
Gastropod

Favella ehrenbergii
Ciliate

Acartia tonsa 
Calanoid copepod

Hemicyclops sp. 
Cyclopoid copepod

Bivalvia 
Bivalve

Acartia tonsa 
Calanoid copepod

Acartia tonsa 
Calanoid copepod

Bivalvia 
Bivalve

Balanus sp.
Barnacle

Acartia tonsa 
Calanoid copepod

Total Individuals 16,004 10,023 104,114 71,547 14,824 7,506 

% of Total 73 88 89 87 84 79 
Number of Taxa 

Representing 
90% of Total 

14 6 6 7 9 8
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Figure 33a – Species composition and proportional abundance of zooplankton collected during plankton tows conducted in the East River 
in September 2021. The size of each pie chart is proportionate to the abundance of zooplankton collected at each location.  Low abundance 
sites were excluded for mapping purposes.  Data from these sites are provided on Figure 33c. 
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Figure 33b – Species composition and proportional abundance of zooplankton collected during plankton tows conducted in the lower half of 
the study area in September 2021. The size of each pie chart is proportionate to the abundance of zooplankton collected at each location. 
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Figure 33c – Species composition and proportional abundance of zooplankton collected during plankton tows conducted in the upper 
half of the study area in September 2021. The size of each pie chart is proportionate to the abundance of zooplankton collected at each 
location.  Note the difference in pie chart scale compared to Figures 33a and 33b due to the inclusion of low abundance sites 
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Figure 38 – Map showing sediment composition of benthic grab samples (indicated by circles with fill color representing sediment classification) 
collected during Year 1 and interpolated bottom sediment. 
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Figure 40 – Habitat map of the study area, based on remote sensing and satellite imagery, Year 1.  
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Table 16 – Summary of dominant zooplankton taxa from six plankton tows per zone during Year 1 of the 
NYCEDC Biological and Habitat Sampling Program on the lower East River, NY

Primary Study 
Area

Adjacent 
Upstream Channel Channel 

Upstream
Opposite 
Shoreline

Opposite 
Upstream

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 

5 Most Abundant 
Taxa 

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod 

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Acartia sp. 
Calanoid copepod

Spionidae 
Polychaete worm 

Spionidae 
Polychaete worm

Acartia tonsa 
Calanoid copepod 

Acartia tonsa 
Calanoid copepod

Spionidae 
Polychaete worm

Favella ehrenbergii
Ciliate

Acartia tonsa 
Calanoid copepod 

Acartia tonsa 
Calanoid copepod

Spionidae 
Polychaete worm 

Spionidae 
Polychaete worm

Favella ehrenbergii
Ciliate

Acartia tonsa 
Calanoid copepod

Synchaeta sp. 
Rotifer

Favella ehrenbergii
Ciliate

Favella ehrenbergii
Ciliate

Favella ehrenbergii
Ciliate

Balanus sp. 
Barnacle

Spionidae 
Polychaete worm

Favella ehrenbergii
Ciliate

Synchaeta sp. 
Rotifer

Balanus sp. 
Barnacle

Bivalvia 
Bivalve

Acartia tonsa 
Calanoid copepod

Balanus sp. 
Barnacle

Total Individuals 44,503 30,033 258,210 185,460 30,045 16,351 

% of Total 80 85 89 87 83 72 
Number of Taxa 

Representing 
90% of Total 

12 6 5 7 10 12 
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BENTHIC INVERTEBRATE COMMUNITY 

The benthic invertebrate community in the study area consisted of polychaete and oligochaete worms, 
amphipod and isopod crustaceans, bivalve clams and mussels, gastropod snails, and sea anemones. 
Throughout the study area, two species of polychaete worms (Streblospio benedicti and Mediomastus 
ambiseta) and oligochaete worms were the most commonly collected and widely distributed benthic 
taxa. Seven other polychaete worm taxa were also among the most abundant, but less widely 
distributed. One species of reef-building polychaete worm, Sabellaria vulgaris, was collected in high 
abundance in Zone 2 during two of three seasons, but was not dominant in the other zones (Figure 40). 
Mytilus mussels were the most abundant benthic taxon collected during the spring, which was probably 
the result of an annual recruitment event of small, young mussels to the study area. 

Highest abundances and greatest richness of benthic invertebrates were observed during the spring and 
lowest abundances during the fall (Table 17). Highest abundances were consistently collected in Zone 
2 along the Manhattan shoreline and lowest abundances were consistently collected in Zone 5 along 
the Brooklyn shoreline. Despite the low abundances in Zone 5, the benthic assemblage found along the 
Brooklyn shoreline (Zones 5 and 6) was generally represented by a greater variety of benthic taxa than 
the assemblage collected in the channel and along the Manhattan side of the river. In Zones 5 and 6, 
the benthic assemblage was dominated by polychaete and oligochaete worms, bivalve clams and 
mussels, gastropod snails, and amphipod and isopod crustaceans, compared to an assemblage consisting 
primarily of polychaete and oligochaete worms in the other zones. 

The benthic invertebrate assemblage in the Primary Study Area (Zone 1) was characterized by 
consistently lower abundances, similar or lower species richness, and dominance by fewer benthic taxa 
compared to the assemblages collected in the adjacent shoreline and nearshore habitat (Zone 2) and 
from the channel (Zones 3 and 4; Table 17). Similar to the rest of the study area, two species of 
polychaete worms (Streblospio benedicti and Mediomastus ambiseta) and oligochaete worms were the 
most commonly collected in Zone 1, but other benthic taxa, including bivalve clams and mussels, 
gastropod snails, amphipod and isopod crustaceans were not among the dominant taxa, indicating a 
relatively less diverse benthic assemblage in Zone 1 compared to the rest of the study area. 

Table 17 – Summary of benthic invertebrate taxa collected from five grabs per zone each 
season during Year 1 of the NYCEDC Biological and Habitat Sampling Program 

on the lower East River, NY
Fall 2020 Spring 2021 Summer 2021 

Zone Total 
Individuals

% of 
Total

Species 
Richness

Total 
Individuals

% of 
Total

Species 
Richness

Total 
Individuals

% of 
Total

Species 
Richness

1 1,045 69 14 5,287 67 32 2,674 75 17
2 3,701 54 27 9,595 47 32 5,772 68 23
3 1,467 56 27 6,547 65 29 2,896 72 17
4 2,049 64 21 6,597 55 33 3,906 66 18
5 1,294 76 13 504 33 63 311 61 23
6 1,492 46 30 3,010 56 46 4,446 76 15

Note: Species richness is calculated as the number of benthic taxa representing 90% of the total organisms 
collected.
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Table 1.  Macroinvertebrate sampling data for Bayonne Energy Center Project Submarine Cable Area, May 2008

Number of Individuals per m2

Taxa BG0801 BG0802 BG0803 BG0804 BG0807 BG0808 BG0809 BG0810 BG0812 BG0813 BG0814 BG0815 BG0816 BG0817 BG0818 BG0819 BG0820 BGNJ03 BGNY02
Gastropoda     
   Acteocina canaliculata    386 97 290  97 48 869 241 109 91
      Euspira sp.     72
      Ilyanassa obsoleta     36
      Ilyanassa trivittata    97 18  97
      Neverita duplicata   145 97  
      Rictaxis punctostriatus    97  48 145 36 18
      Rissoidae    290 97 386 290 193 72 18
      Turbonilla sp.    193 97  
Bivalvia     
      Crenella sp.     193
      Lysonia hyalina     18
      Modiolus modiolus 145 290  1622 97 97 72 2606 1448 1448 48 833
      Mulinia lateralis    72  91 91
      Nucula sp.     18
     Tellina agilis  124  193 18 145 290 97 290 18 18
      Yoldia sp.    97  18
Crustacea     
Amphipoda     
     Ampeliscidae 145   348 483 193 193 163  
     Caprellidae  41  290
     Ischyroceridae    116  
     Melitidae   145  
      Parametopella cypris  41   
      Unicola sp. 145 124  97 91 145 290 97 1738 36
Cumacea     
      Leucon americanus    18  
Decapoda     
      Dyspanopeus sayi    97  18
      Palaemonetes vulgaris     48
     Panopeus herbsti   145  
Isopoda     
     Edotea triloba    18  97
Ostracoda    18  97 36 18
Nematoda 5358   290 97 434 1158 2896
Oligochaeta   1738 1062 483 193 965 91 3910 579 386 869
Polychaeta     
      Asabellides oculata 1303 41 145 405 1351 1738 5213 3475 959 2679 145 2317 290 3041 2100 2799 326
      Autolytus cornutus  83   
      Capitellidae  455 4344 5406 2993 1158 579 489 507 2027 4634 2606 7530 48 724 193 109
      Cirratulidae    290  290 18
      Diopatra cuprea    58  
     Eteone sp.  207 290 579 97 193 18 72 290  18
      Eumida sanguinea 145    
     Glycera sp.    97 97  18
     Glycera americana 145 41 145 174 97  18
     Leitoscoloplos sp. 1448   58 483 290 386 290 18 217 4054 97 290 1351 3910 772 18 72
      Lepidonotus sp.    386 54 72  193 36
     Maldane sarsi     72
     Nephtys spp. 145   145  
      Nereis sp.     72
      Paranaitis speciosa    18 72  
      Pectinaria gouldii 145   58 386 97 362 145 290 290 48 18 109
      Phyllodoce sp.    72  
     Polydora sp.    36 869 97 36
     Polynoidae  124  97  579
      Sabella micropthalma    58  1158
      Sabellaria vulgaris 145 41   290
      Spiochaetopterus oculatus    58 18  
     Streblospio benedicti 1593 1324 4344 985 965 579 1448 2703 308 1882 2462 2896 1158 579 54 54
Total (Average= 7941 per m2) 10860 2937 11439 3939 11681 7723 9171 9364 2353 6082 10136 20562 7143 18245 4585 7964 4199 1502 996
Number of Taxa (Average = 12) 12 13 9 11 16 12 11 13 17 11 11 13 15 13 6 8 7 18 15
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Table 2. Macroinvertebrate dominance within the Bayonne Energy Center Submarine Cable Area, May 2008

Percent composition
Taxa BG0801 BG0802 BG0803 BG0804 BG0807 BG0808 BG0809 BG0810 BG0812 BG0813 BG0814 BG0815 BG0816 BG0817 BG0818 BG0819 BG0820 BGNJ03 BGNY02 All Sites
Gastropoda      
     Acteocina canaliculata     5 1 3 1 1 11 6 7 9 1
      Euspira sp.      1 <1
      Ilyanassa obsoleta      2 <1
      Ilyanassa trivittata     1 1  2 <1
      Neverita duplicata   1  1  <1
      Rictaxis punctostriatus     1  1 2 2 2 <1
      Rissoidae     2 1 4 1 3 1 2 1
      Turbonilla sp.     2 1  <1
Bivalvia      
      Crenella sp.     3 <1
      Lysonia hyalina      2 <1
      Modiolus modiolus 1 10  41 1 1 1 13 20 8 1 55 6
      Mulinia lateralis     1  6 9 <1
      Nucula sp.      2 <1
     Tellina agilis  4   2 1 1 1 1 2 1 2 1
      Yoldia sp.     1  2 <1
Crustacea      
Amphipoda      
     Ampeliscidae 1   9 6 2 2 7  1
      Caprellidae  1   1  <1
     Ischyroceridae    3  <1
     Melitidae   1   <1
      Parametopella cypris  1    <1
      Unicola  sp. 1 4   1 4 1 1 1 10 2 2
Cumacea      
      Leucon americanus     1  <1
Decapoda      
      Dyspanopeus sayi     1  1 <1
      Palaemonetes vulgaris      1 <1
     Panopeus herbsti   1   <1
Isopoda      
      Edotea triloba     1 1 <1
Ostracoda     1 1 2 2 <1
Nematoda 49    2 1 4 6  16 7
Oligochaeta   15  9 6 2 10 4 39 3 5 5 7
     Asabellides oculata 12 1 1 10 12 23 57 37 41 44 1 11 4 66 26 67 33 19
     Autolytus cornutus  3    <1
      Capitellidae  15 38  46 39 13 6 21 8 20 23 36 41 1 9 5 11 22
      Cirratulidae     3  2 1 <1
      Diopatra cuprea    1  <1
     Eteone sp.  7 3  5 1 2 1 1 3  1 1
      Eumida sanguinea 1     <1
     Glycera spp.     1 1  2 <1
     Glycera americana 1 1 1 4 1  1 <1
      Leitoscoloplos sp. 13   1 4 4 4 3 1 4 20 1 2 29 49 18 1 7 9
      Lepidonotus sp.     3 2 1 3 2 <1
     Maldane sarsi      1 <1
     Nephtys spp. 1    1  <1
      Nereis sp.      5 <1
      Paranaitis speciosa     1 1  <1
      Pectinaria gouldi 1   1 5 1 6 1 1  2 1 1 11 1
      Phyllodoce sp.     1  <1
     Polydora sp.     2 4 1 2 1
     Polynoidae  4   1  3 1
      Sabella micropthalma    1  6 1
      Sabellaria vulgaris 1 1    2 <1
      Spiochaetopterus oculatus    1 1  <1
     Streblospio benedicti 15 45 38 25 8 8 16 29 13 31 24 14 16 3 4 5 15
All Polychaetes 47 79 81 47 79 81 94 76 82 98 54 73 62 60 97 85 91 19 69 73
Polychaetes + Oligochaetes 47 79 96 47 88 88 96 87 85 98 93 76 68 65 97 85 91 19 69 79
All Crustaceans 3 7 3 12 2 6 2 2 13 0 1 3 4 10 1 0 0 6 2 4
All Mollusks 1 14 1 41 8 5 2 11 2 2 1 15 28 10 2 15 9 75 29 10
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
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Table 3. Overall relative abundance of macroinvertebrates sampled within the Bayonne 
Energy Center Submarine Cable Area, May 2008

Scientific Name Common Name
Overall Relative Abundance

(Percent)
Capitellidae Capitellid thread worm 22
Asabellides oculata Ampharetid tube worm 19
Streblospio benedicti Mud worm 15
Leitoscoloplos sp. Orbiniid worm 9
Oligochaeta Aquatic earthworm 7
Nematoda Nematode 7
Modiolus modiolus Horse mussel 6
Unicola sp. Tube-dwelling amphipod 2
Acteocina canaliculata Channeled barrel-bubble 1
Pectinaria gouldi Cone worm 1
Eteone sp. Paddle worm 1
Ampeliscidae Four-eyed amphipod 1
Rissoidae Rissoid snail 1
Sabella micropthalma Feather-duster worm 1
Tellina agilis Northern dwarf tellin 1
Polydora sp. Mud worm 1
Polynoidae Scale worm 1
Autolytus cornutus Syllid worm <1
Caprellidae Skeleton shrimp <1
Cirratulidae Fringed worm <1
Crenella sp. Crenella <1
Diopatra cuprea Junk worm <1
Dyspanopeus sayi Say mud crab <1
Edotea triloba Valviferan isopod <1
Eumida sanguinea Paddle worm <1
Euspira sp. Moonsnail <1
Glycera americana Tufted gilled blood worm <1
Glycera spp. Blood worm <1
Ilyanassa obsoleta Eastern mudsnail <1
Ilyanassa trivittata Threeline mudsnail <1
Ischyroceridae Fouling amphipod <1
Lepidonotus sp. Twelve-scaled worm <1
Leucon americanus Hooded shrimp <1
Lysonia hyalina Lysonia <1
Maldane sarsi Oval-tailed bamboo worm <1
Melitidae Melitid amphipod <1
Mulinia lateralis Dwarf surfclam <1
Nephtys spp. Painted worm <1
Nereis sp. Clam worm <1
Neverita duplicata Shark eye <1
Nucula sp. Nutclam <1
Ostracoda Seed shrimp <1
Palaemonetes vulgaris Marsh grass shrimp <1
Panopeus herbsti Atlantic mud crab <1
Parametopella cypris Seed-shrimp amphipod <1
Paranaitis speciosa Paddle worm <1
Phyllodoce sp. Paddle worm <1
Rictaxis punctostriatus Pitted baby-bubble <1
Sabellaria vulgaris Cement-tube worm <1
Spiochaetopterus oculatus Glassy tube worm <1
Turbonilla sp. Turbonille <1
Yoldia sp. Yoldia <1
Total 100

Copyright © ESS Group, Inc., 2008
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Figure 3-1. Delineation of survey area by cable route  
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Figure 3-22. Dominant CMECS Biotic Group at the Equinor Wind survey area



2019 Benthic Assessment Survey of Proposed Export Cable Routes  
in Support of the Equinor Wind OCS-A-0512 Offshore Wind Farm Project – Data Report 

55 

Table 3-3b. Summary of Sediment Profile Image Analysis Results at the New York Harbor Export Cable Route Stations 
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048 23 3 IND Low No IND IND 2 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Diverse Soft Sediment 
Epifauna; Sand Dollar 

Bed 
None Yes Yes None Yes Gastropod(s), Sand 

Dollar(s) No No None None Sand Sheet 

049 27 3 2.7 High No 2 -> 3 2 -> 3 2 on 3 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Small Surface-
Burrowing Fauna None Yes No None Yes 

Anemone(s), 
Caprellid(s), Hermit 

Crab(s) 
No No None None Sand Sheet 

050 27 3 IND Low No IND IND 2 3 Yes Attached 
Fauna 

Soft 
Sediment 
Fauna (1) 

Attached Hydroids Attached Bryozoans; 
Attached Sponges 

Dense (70 
to < 90%) No No None Yes Corals, Hydroids, Sea 

Star, Sponges No Yes 
Non-Reef 
Building 

Hard Coral 
None 

Patchy 
Cobbles & 

Boulders on 
Sand 

051 26 3 IND Low No IND IND IND 3 No IND IND 

Mobile 
Crustaceans on 
Hard or Mixed 

Substrates 

Burrowing Anemones None No No None No Anemone(s), Hermit 
Crab(s) No No None None 

Sand with 
Mobile 
Gravel 

052 23 3 IND Low No 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Sand Dollar Bed 
Mobile Crustaceans on 
Soft Sediments; Sand 

Dollar Bed 
None Yes Yes None Yes Gastropod(s), Hermit 

Crab(s), Sand Dollar(s) No No None None Sand Sheet 

053 22 3 IND Low No 1 -> 2 1 -> 2 2 3 No 
Soft 

Sediment 
Fauna 

None Sand Dollar Bed 

Diverse Soft Sediment 
Epifauna; Mobile 

Crustaceans on Soft 
Sediments 

None Yes Yes None Yes Gastropod(s), Hermit 
Crab(s), Sand Dollar(s) No No None None Sand Sheet 

054 22 3 IND Low No IND IND 2 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Diverse Soft Sediment 
Epifauna; Small Tube-

Building Fauna 
None Yes No None Yes Gastropod(s), Hermit 

Crab(s) No No None None 
Sand with 

Mobile 
Gravel 

055 22 3 3.3 Low No IND 2 2 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Small Surface-
Burrowing Fauna None No No None Yes Gastropod(s), Hermit 

Crab(s), Sand Dollar(s) No No None None Sand Sheet 

056 25 3 1.7 Low No 2 -> 3 2 -> 3 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Small Surface-
Burrowing Fauna None No Yes None Yes 

Crab, Gastropod(s), 
Hermit Crab(s), Sand 

Dollar(s) 
No No None None Sand Sheet 

057 26 3 2.8 Low No 2 -> 3 2 -> 3 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Diverse Soft Sediment 
Epifauna; Small 

Surface-Burrowing 
Fauna 

None Yes Yes None Yes 
Caprellid(s), 

Gastropod(s), Hermit 
Crab(s), Sea Scallop 

No No None Sea 
Scallop Sand Sheet 

058 28 3 2.7 Low No 2 2 -> 3 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna Varies None Yes Yes None Yes 

Aphrodita, Caprellid, 
Gastropod(s), Hermit 

Crab(s), Sand Dollar(s), 
Sea Scallop 

No No None Sea 
Scallop Sand Sheet 

059 29 3 1.9 Low No 2 -> 3 2 -> 3 2 on 3 1 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Small Surface-
Burrowing Fauna None Yes Yes None Yes 

Anemones, 
Gastropod(s), Hermit 

Crab(s) 
No No None None Sand Sheet 
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060 29 3 1.3 Low No 2 -> 3 2 -> 3 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Burrowing 
Anemones 

Burrowing Anemones; 
Small Surface-

Burrowing Fauna 
None Yes Yes None Yes 

Anemone(s), Aphrodita, 
Clams, Gastropod(s), 

Hermit Crab(s) 
No No None None Sand Sheet 

061 28 3 1.7 Low No 2 2 -> 3 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Small Surface-
Burrowing Fauna None Yes No None Yes Anemone(s), 

Gastropod(s) No No None None Sand Sheet 

062 27 3 2.1 Low No 2 -> 3 2 -> 3 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Small Surface-
Burrowing Fauna None Yes No None Yes Anemone(s), 

Gastropod(s) No No None None Sand Sheet 

063 23 3 IND Low No IND 2 2 3 No 
Soft 

Sediment 
Fauna 

None 
Diverse Soft 

Sediment 
Epifauna 

Small Surface-
Burrowing Fauna; Small 

Tube-Building Fauna 
None Yes Yes None Yes 

Anemone, Gastropod(s), 
Hermit Crab, Sand 

Dollar(s) 
No No None None Sand Sheet 

064 22 3 IND Low No 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Sand Dollar Bed Varies None Yes Yes None Yes 
Anemone, Gastropod(s), 

Hermit Crab(s), Sand 
Dollar(s) 

No No None None Sand Sheet 

065 23 3 3.0 Low No 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Small Surface-
Burrowing Fauna 

Small Surface-
Burrowing Fauna; 
Tracks and Trails 

None Yes Yes None Yes 
Anemones, 

Gastropod(s), Hermit 
Crab, Sand Dollars 

No No None None Sand Sheet 

066 25 3 IND Low No IND 2 2 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna Sand Dollar Bed None Yes No None Yes Gastropod(s), Hermit 

Crab(s), Sand Dollar(s) No No None None Sand Sheet 

067 23 3 IND Low No IND 2 2 3 No 
Soft 

Sediment 
Fauna 

None Sand Dollar Bed Larger Tube-Building 
Fauna None Yes No None Yes Sand Dollar(s) No No None None Sand Sheet 

068 21 3 3.1 Low No IND IND IND 3 No 
Soft 

Sediment 
Fauna 

Attached 
Fauna (2) 

Mobile 
Crustaceans on 
Hard or Mixed 

Substrates 

Attached Mussels; 
Diverse Soft Sediment 

Epifauna 

Sparse (1 
to <30%) No No None Yes Hermit Crab(s), Mussels, 

Sand Dollars No No None None 
Sand with 

Mobile 
Gravel 

069 21 3 IND Low No IND IND 2 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Mobile Crustaceans on 
Hard or Mixed 

Substrates; Small 
Surface-Burrowing 

Fauna 

None Yes Yes None Yes Gastropod(s), Hermit 
Crab(s), Sand Dollar(s) No No None None 

Sand with 
Mobile 
Gravel 

070 23 3 3.4 Low No 1 -> 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Burrowing Anemones; 
Small Surface-

Burrowing Fauna 
None Yes Yes None Yes 

Anemone(s), 
Gastropod(s), Hermit 

Crab(s) 
No No None None Sand Sheet 

071 22 3 3.0 Low No IND 2 2 3 No 
Soft 

Sediment 
Fauna 

None Sand Dollar Bed 
Larger Tube-Building 
Fauna; Small Tube-

Building Fauna 
None No Yes None Yes Gastropod(s), Sand 

Dollar(s) No No None None Sand Sheet 

072 23 3 IND Low No 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Small Surface-
Burrowing Fauna; 
Tracks and Trails 

None Yes Yes None Yes Gastropod(s), Hermit 
Crab(s), Sand Dollar(s) No No None None Sand Sheet 



2019 Benthic Assessment Survey of Proposed Export Cable Routes  
in Support of the Equinor Wind OCS-A-0512 Offshore Wind Farm Project – Data Report 

57 

N
ew

 Y
or

k 
H

ar
bo

r E
xp

or
t 

C
ab

le
 R

ou
te

 S
ta

tio
n 

W
at

er
 D

ep
th

 (m
) 

SP
I R

ep
lic

at
e 

(n
) 

M
ea

n 
aR

PD
 D

ep
th

 (c
m

) 

Se
di

m
en

t O
xy

ge
n 

D
em

an
d 

Le
ve

l 

M
et

ha
ne

 P
re

se
nc

e 

Su
cc

es
si

on
al

 S
ta

ge
 (b

y 
re

pl
ic

at
e)

 

PV
 R

ep
lic

at
e 

(n
) 

Po
ss

ib
le

 H
ab

ita
t o

f I
nt

er
es

t 

D
om

in
an

t C
M

EC
S 

B
io

tic
 

Su
bc

la
ss

 

D
om

in
an

t C
M

EC
S 

C
o-

oc
cu

rr
in

g 
B

io
tic

 
Su

bc
la

ss
es

 (#
 o

f r
ep

s)
 

D
om

in
an

t C
M

EC
S 

B
io

tic
 

G
ro

up
 

D
om

in
an

t C
M

EC
S 

C
o-

oc
cu

rr
in

g 
B

io
tic

 G
ro

up
  

M
ax

im
um

 A
tta

ch
ed

 F
au

na
 

Pe
rc

en
t C

ov
er

 (C
M

EC
S 

Pe
rc

en
t C

ov
er

 M
od

ifi
er

) 

B
ur

ro
w

 P
re

se
nc

e 

Tr
ac

ks
 P

re
se

nc
e 

Fi
sh

 P
re

se
nt

1  

Pr
es

en
ce

 o
f T

ub
es

1  

Ep
ifa

un
a 

Pr
es

en
t1  

In
va

si
ve

 T
ax

a 
Pr

es
en

t1  

Se
ns

iti
ve

 T
ax

a 
Pr

es
en

t1  

Se
ns

iti
ve

 T
ax

a1  

Sp
ec

ie
s 

of
 C

on
ce

rn
1  

H
ab

ita
t T

yp
e 

073 25 3 2.0 Low No 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Diverse Soft Sediment 
Epifauna; Mobile 
Mollusks on Soft 

Sediments 

None Yes Yes Unknown Yes 
Anemones, 

Gastropod(s), Hermit 
Crab(s) 

No No None None Sand Sheet 

074 26 3 IND Low No 2 2 2 -> 3 1 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Small Surface-
Burrowing Fauna None Yes No None Yes None No No None None Sand Sheet 

075 28 3 1.8 Medium No 2 2 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna Burrowing Anemones None Yes Yes None Yes 

Anemone(s), 
Gastropod(s), Hermit 

Crab(s), Unknown 
Organism 

No No None None Sand Sheet 

076 27 3 1.3 Low No 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Diverse Soft Sediment 
Epifauna None Yes Yes None Yes Gastropod(s), Hermit 

Crab(s), Sand Dollar(s) No No None None Sand Sheet 

077 26 3 1.7 Medium No 2 2 2 on 3 3 No 
Soft 

Sediment 
Fauna 

None Burrowing 
Anemones 

Small Tube-Building 
Fauna None Yes Yes None Yes Anemone(s), 

Gastropod(s) No No None None Sand Sheet 

089 24 3 1.4 Medium No 2 2 -> 3 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Small Surface-
Burrowing Fauna; Small 

Tube-Building Fauna 
None Yes No None Yes Anemone(s), Hermit 

Crab(s) No No None None Sand Sheet 

090 21 3 2.4 Medium No 2 2 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Small Surface-
Burrowing Fauna None Yes No None Yes Anemone(s), 

Gastropod(s) No No None None Sand Sheet 

091 18 3 IND Low No IND 2 2 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Sand Dollar Bed; Small 
Surface-Burrowing 

Fauna 
None Yes Yes None Yes Moon Snail, Sand 

Dollar(s), Sea Scallop No No None Sea 
Scallop Sand Sheet 

092 17 3 3.3 Low No 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna 

Mobile Mollusks on Soft 
Sediments None Yes No None Yes 

Anemone(s), 
Gastropod(s), Hermit 

Crab(s) 
No No None None Sand Sheet 

093 13 3 2.9 Low No IND 2 2 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Small Surface-
Burrowing Fauna; Small 

Tube-Building Fauna 
None Yes No None Yes Unknown Organism No No None None Sand Sheet 

094 13 3 IND Low No IND 2 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna Varies None Yes No None Yes 

Anemone(s), 
Gastropod(s), Hermit 
Crab(s), Moon Snail, 

Sand Dollar 

No No None None Sand Sheet 

095 9 3 IND Low No IND IND IND 3 No 
Soft 

Sediment 
Fauna 

Attached 
Fauna (3) Attached Mussels Attached Mussels; 

Tracks and Trails 

Moderate 
(30 to < 
70%) 

Yes Yes None Yes Hermit Crab(s), Mussels No No None None Sand Sheet 

096 7 3 IND Low No IND IND IND 3 No 
Soft 

Sediment 
Fauna 

Attached 
Fauna (2) Attached Mussels None Trace 

(<1%) Yes No None Yes Mussels No No None None 
Sand with 

Mobile 
Gravel 

097 10 3 IND Low No IND IND IND 3 No 
Soft 

Sediment 
Fauna 

None Tracks and Trails Mobile Crustaceans on 
Soft Sediments None Yes No None Yes None No No None None Sand Sheet 
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107 16 3 5.3 Low No IND IND IND 3 No Attached 
Fauna 

Soft 
Sediment 
Fauna (3) 

Mussel Bed Mobile Crustaceans on 
Soft Sediments 

Moderate 
(30 to < 
70%) 

Yes No None Yes Hermit Crab, Mussels No No None None Sand Sheet 

108 15 3 0.3 High No IND 2 on 3 2 on 3 3 No Attached 
Fauna None Mussel Bed Attached Hydroids; 

Attached Sea Urchins 
Sparse (1 
to <30%) IND IND None Yes Hydroids, Spider 

Crab(s), Sea Urchin(s) No No None None IND 

109 11 3 0.1 High No IND 2 on 3 2 on 3 3 No Attached 
Fauna IND Mussel Bed Attached Hydroids 

Moderate 
(30 to < 
70%) 

IND IND None Yes Hydroids, Mussels No No None None IND 

110 16 3 0.1 High No 2 on 3 2 on 3 2 on 3 3 No Attached 
Fauna 

Soft 
Sediment 
Fauna (1) 

Mussel Bed Attached Hydroids 
Moderate 
(30 to < 
70%) 

Yes No None Yes Hydroids No No None None Sand Sheet 

111 26 3 2.8 Medium No IND IND IND 3 No 
Soft 

Sediment 
Fauna 

Attached 
Fauna (1) 

Mobile 
Crustaceans on 
Soft Sediments 

Attached Hydroids Sparse (1 
to <30%) Yes No None Yes Hermit Crabs, Hydroids No No None None Sand Sheet 

112 20 3 IND Low No 2 2 2 3 No IND IND IND IND None IND IND IND Yes Hermit Crab IND None None IND IND 
113 14 3 2.4 Low No IND 2 2 3 No IND IND IND IND None IND IND IND No IND IND None None IND Sand Sheet 
114 15 3 1.7 High No 2 -> 3 2 on 3 2 on 3 0 - - - - - - - - - Yes IND IND IND IND IND - 
115 13 3 1.9 High No 2 on 3 2 on 3 2 on 3 0 - - - - - - - - - Yes IND IND IND IND IND - 

131 21 3 IND Low No IND 1 -> 2 1 -> 2 3 No 
Soft 

Sediment 
Fauna 

None Small Surface-
Burrowing Fauna 

Larger Tube-Building 
Fauna None Yes No Sea 

Robin Yes Gastropod(s), Hermit 
Crab No No None None 

Sand with 
Mobile 
Gravel 

132 23 3 IND Low No IND 2 2 3 No 
Soft 

Sediment 
Fauna 

None Small Tube-
Building Fauna Varies None Yes No Sea 

Robin Yes Barnacles No No None None 
Sand with 

Mobile 
Gravel 

133 24 3 IND Low No IND 2 2 3 No 
Soft 

Sediment 
Fauna 

Attached 
Fauna (1) 

Small Tube-
Building Fauna 

Diverse Soft Sediment 
Epifauna; Mobile 

Crustaceans on Hard or 
Mixed Substrates 

Trace 
(<1%) Yes Yes None Yes 

Anemones, Barnacles, 
Gastropod(s), Hermit 

Crab(s), Sand Dollar(s) 
No No None None 

Sand with 
Mobile 
Gravel 

134 24 3 IND Low No IND IND IND 3 No 
Soft 

Sediment 
Fauna 

None 

Mobile 
Crustaceans on 
Hard or Mixed 

Substrates 

Burrowing Anemones; 
Mobile Crustaceans on 

Hard or Mixed 
Substrates 

None Yes No None Yes Anemone(s), Hermit 
Crab(s) No No None None 

Sand with 
Mobile 
Gravel 

135 23 3 2.8 Low No IND 1 -> 2 2 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna Sand Dollar Bed None Yes Yes None Yes Gastropod(s), Hermit 

Crab(s), Sand Dollar(s) No No None None Sand Sheet 

136 25 3 IND Low No 1 -> 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Burrowing 
Anemones 

Burrowing Anemones; 
Mobile Crustaceans on 

Soft Sediments 
None Yes No None Yes 

Anemone(s), 
Gastropod(s), Hermit 

Crab(s) 
No No None None 

Sand with 
Mobile 
Gravel 

137 28 3 2.4 Low No 2 2 2 3 No 
Soft 

Sediment 
Fauna 

None Larger Tube-
Building Fauna 

Larger Tube-Building 
Fauna; Sand Dollar Bed None Yes Yes None Yes 

Anemone(s), 
Gastropod(s), Hermit 

Crab(s), Sand Dollar(s) 
No No None None Sand Sheet 

138 27 3 IND Low No IND IND 2 3 No 
Soft 

Sediment 
Fauna 

None Sand Dollar Bed 
Larger Tube-Building 
Fauna; Small Tube-

Building Fauna 
None Yes Yes None Yes Sand Dollar(s) No No None None Sand Sheet 
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139 27 3 IND Low No 2 2 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Sand Dollar Bed Larger Tube-Building 
Fauna None Yes Yes None Yes 

Anemones, 
Gastropod(s), Hermit 

Crab(s), Sand Dollar(s) 
No No None None Sand Sheet 

140 28 3 3.4 Low No 2 2 2 -> 3 3 No 
Soft 

Sediment 
Fauna 

None Sand Dollar Bed Small Tube-Building 
Fauna None Yes Yes None Yes Anemone, Hermit 

Crab(s), Sand Dollar(s) No No None None Sand Sheet 

n = SPI-58, 
PV-56                                                   

Max 29   5.3                        
Min 7   0.1                        

Mean 22   2.3                        
Standard 
Deviation     1.1                                             

IND=Indeterminate 
"-" Replicate image not analyzed 
1Variable determined from combined SPI and PV analysis 
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Table 3-4b. Summary of Sediment Profile Image Analysis Results at the Reference Stations 

R
ef

er
en

ce
 S

ta
tio

n 

W
at

er
 D

ep
th

 (m
) 

SP
I R

ep
lic

at
e 

(n
) 

M
ea

n 
aR

PD
 D

ep
th

 (c
m

) 

Se
di

m
en

t O
xy

ge
n 

D
em

an
d 

Le
ve

l 
M

et
ha

ne
 P

re
se

nc
e 

Su
cc

es
si

on
al

 S
ta

ge
 (b

y 
re

pl
ic

at
e)

 

PV
 R

ep
lic

at
e 

(n
) 

Po
ss

ib
le

 H
ab

ita
t o

f I
nt

er
es

t 

D
om

in
an

t C
M

EC
S 

B
io

tic
 

Su
bc

la
ss

 

D
om

in
an

t C
M

EC
S 

C
o-

oc
cu

rr
in

g 
B

io
tic

 S
ub

cl
as

se
s 

(#
 o

f r
ep

s)
 

D
om

in
an

t C
M

EC
S 

B
io

tic
 G

ro
up

 

D
om

in
an

t C
M

EC
S 

C
o-

oc
cu

rr
in

g 
B

io
tic

 G
ro

up
  

M
ax

im
um

 A
tta

ch
ed

 F
au

na
 

Pe
rc

en
t C

ov
er

 (C
M

EC
S 

Pe
rc

en
t 

B
ur

ro
w

 P
re

se
nc

e 

Tr
ac

ks
 P

re
se

nc
e 

Fi
sh

 P
re

se
nt

1  

Pr
es

en
ce

 o
f T

ub
es

1  

Ep
ifa

un
a 

Pr
es

en
t1  

In
va

si
ve

 T
ax

a 
Pr

es
en

t1  
Se

ns
iti

ve
 T

ax
a 

Pr
es

en
t1  

Se
ns

iti
ve

 T
ax

a1  

Sp
ec

ie
s 

of
 C

on
ce

rn
1  

H
ab

ita
t T

yp
e 

REFA_01 29 3 IND Low No IND 2 2 3 No Soft Sediment 
Fauna None Burrowing 

Anemones None None Yes No Sea Robin Yes Anemone(s) No No None None Sand with 
Mobile Gravel 

REFA_02 32 3 3.9 Low No 2 2 2 3 No Soft Sediment 
Fauna None Burrowing 

Anemones Small Tube-Building Fauna None Yes No None Yes Anemone(s) No No None None Sand with 
Mobile Gravel 

REFA_03 31 3 3.4 Low No 2 2 2 -> 3 3 No Soft Sediment 
Fauna None Burrowing 

Anemones 

Mobile Crustaceans on Hard 
or Mixed Substrates; Small 

Tube-Building Fauna 
None Yes No None Yes Anemone(s), Hermit Crab(s) No No None None Sand with 

Mobile Gravel 

REFA_04 30 3 5.5 Low No IND 2 2 3 No Soft Sediment 
Fauna None Burrowing 

Anemones 
Mobile Crustaceans on Hard 

or Mixed Substrates None Yes No None Yes Anemone(s), Hermit Crab(s) No No None None Sand with 
Mobile Gravel 

REFA_05 33 3 2.8 Low No 2 2 2 3 No Soft Sediment 
Fauna None Burrowing 

Anemones 

Mobile Crustaceans on Hard 
or Mixed Substrates; Small 

Tube-Building Fauna 
None Yes No Flounder; 

Skate Yes Anemone(s), Hermit Crab(s) No No None None Sand with 
Mobile Gravel 

REFB_01 23 3 4.1 Low No 2 2 2 3 No Soft Sediment 
Fauna None Larger Tube-

Building Fauna 
Diverse Soft Sediment 

Epifauna None Yes Yes None Yes Gastropod(s), Hermit Crab(s), 
Sand Dollar(s) No No None None Sand Sheet 

REFB_02 23 3 IND Low No IND 2 2 3 No Soft Sediment 
Fauna None Larger Tube-

Building Fauna 
Diverse Soft Sediment 

Epifauna None Yes Yes Flounder Yes Gastropod(s), Hermit Crab(s), 
Sand Dollar(s) No No None None Sand Sheet 

REFB_03 23 3 3.5 Low No IND 2 2 3 No Soft Sediment 
Fauna None Diverse Soft 

Sediment Epifauna 

Diverse Soft Sediment 
Epifauna; Larger Tube-

Building Fauna 
None Yes Yes None Yes Gastropod(s), Hermit Crab(s), 

Sand Dollar(s) No No None None Sand Sheet 

REFB_04 23 3 IND Low No IND IND 2 3 No Soft Sediment 
Fauna None Diverse Soft 

Sediment Epifauna 

Larger Tube-Building Fauna; 
Mobile Crustaceans on Soft 

Sediments 
None Yes Yes None Yes Gastropod(s), Hermit Crab(s), 

Hydroids, Sand Dollar(s) No No None None Sand Sheet 

REFB_05 24 3 IND Low No 1 -> 2 1 -> 2 1 -> 2 3 No Soft Sediment 
Fauna None Sand Dollar Bed Varies None Yes Yes None Yes Gastropod(s), Hermit Crab(s), 

Sand Dollar(s) No No None None Sand Sheet 

REFC_01 36 3 IND Low No 2 2 2 3 No Soft Sediment 
Fauna None Larger Tube-

Building Fauna 
Mobile Crustaceans on Soft 

Sediments None Yes No None Yes Caprellid(s), Shrimp No No None None Sand Sheet 

REFC_02 36 3 IND Low No 2 2 2 3 No Soft Sediment 
Fauna None Larger Tube-

Building Fauna 
Mobile Crustaceans on Soft 

Sediments None Yes No None Yes Shrimp No No None None Sand Sheet 

REFC_03 36 3 IND Low No 2 2 2 3 No Soft Sediment 
Fauna None Larger Tube-

Building Fauna Varies None Yes No None Yes Sea Star(s) No No None None Sand Sheet 

REFC_04 35 3 4.8 Low No 2 2 2 -> 3 3 No Soft Sediment 
Fauna None Larger Tube-

Building Fauna 

Diverse Soft Sediment 
Epifauna; Mobile Crustaceans 

on Soft Sediments 
None Yes No None Yes Sea Star(s), Shrimp No No None None Sand Sheet 

REFC_05 35 3 6.8 Low No 2 2 2 -> 3 3 No Soft Sediment 
Fauna None Larger Tube-

Building Fauna 

Diverse Soft Sediment 
Epifauna; Mobile Crustaceans 

on Soft Sediments 
None Yes No None Yes Clam, Gastropod, Sea Star(s), 

Shrimp No No None None Sand Sheet 

n = 15                                                   
Max 36   6.8                        
Min 23   2.8                        

Mean 30   4.4                        
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Figure 3-1. Map of video transects (red) and grab sample sites (blue) in the sampling area. Individual grab samples at 
each station are designated in the data with an “L” representing the left-most sample, “A” representing the center 
sample, and “R” representing the right-most sample. 
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Table 3-2. Megafauna and other enumerated features observed during review of the video transects (continued next page).  

Common Name Lowest Taxonomic  
Level 

Tr se t EW  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 T t  

Invertebrate                            
Anemone, 
burrowing Anthozoa 1 - - - - - - - - - - - - - - 1 15 17 - 12 - 6 1,020 - - 7  
Crab, blue Callinectes sapidus - 2 1 1 - 1 - 1 - 2 - - - - - - - - - - - - - - - -  
Crab, cancer Cancer - 4 3 56 62 9 16 3 5 22 40 3 2 - - - 1 1 - 25 - - - 1 - 1  
Crab, hermit Pagurus - 9 11 9 24 2 2 - - 28 15 1 - - 1 12 2 15 2 - - 3 - 2 - 2  
Crab, horseshoe Limulus polyphemus - - 1 4 3 - - - 1 - - - - - - 2 - - 1 - 4 1 5 1 - -  
Crab, spider Libnia - 6 38 152 109 15 38 6 41 137 58 3 3 14 14 - - - - - - - - - - -  
Crab, unidentified Decapoda - 1 - 3 - 1 1 - 1 7 5 - - - - - - - - - - - - - - -  
Moon snail Naticidae - 1 1 - 1 1 10 - 3 1 1 3 - - 1 - - 11 - 4 17 3 2 6 1 1  
Moon snail, egg 
case Naticidae - - - - - - - - - - - - 2 - - - - 2 - - - - - - - -  

Scallop, sea Placopecten 
magellanicus - - - - - - - - - - - - - - - - - - - - - 6 - - - -  

Sea pen Pennatulacea - - - - - - - - - - - - - - 1 6 1 - - 3 - 6 - - - -  
Sea star Asterias - - - - - - - - - - - - - - - 1 - - - - - - - - - -  
Sea urchin Echinoidea - - - 19 1 - - - 4 - - 1 - - - - - - - - - - - - - -  
Shrimp Decapoda - 1 2 4 - - - - - - 3 - - - - - - 8 2 - - - - - - -  
Shrimp, mantis Squilla empusa - - 1 - - - - - - - - - - - - - - - - - - - - - - -  
Squid Cephalopoda - - - 1 - - - - - - - - - - - - - - - - - - - - - -  
Whelk eggs Melongenidae - - - - - 1 1 - - - - - - - - - - - - - - - - - - -  
Whelk, channeled 
or knobbed Melongenidae - - - 3 4 1 1 - 1 - 1 - - - - - - - - - - - - - - -  
Worm, Aphroditid Aphrodita aculeata - - - - - - - - - - - - - - - - - - - - - 1 - - - -  
Vertebrate                             
Dogfish, spiny Squalus acanthias - - - - - - - - - - - - - - - - - - - - - - - 2 - -  
Eel, unidentified Anguilliformes - - - 1 - - - - - - - - - - - - - - - - - - - - - -  
Fish, unidentified 
(bony) Teleostei - - 16 - 2 - - 9 - - - 6 - - - - - 1 - 3 - - - - - -  
Fish, unidentified 
dead bony Teleostei 2 1 - 3 - - 6 - - 1 - - - - - - - - - - - - - - - -  
Flatfish, 
unidentified Teleostei - - - - - - - - - - - 1 - - - - - - - - - - - - - -  
Flounder Pleuronectiformes - - - - - - 3 1 1 1 - - - - 1 1 - - 2 1 4 6 4 - - -  
Flounder, 
fourspot 

Hippoglossina 
oblongus - - - - - - - - - - - - - - - - - - - - - - 1 - - -  

Flounder, 
summer 

Paralichthys 
dentatus - - - - 1 - - - - 1 - - - - - - - - - - - - - - - -  

Flounder, 
windowpane 

Scopthalmus 
aquosas - - - - - - - - - - - - - - - - - - - - - - 1 - 1 -  

Flounder, winter Pseudopleuronectes 
americanus - - - - - - - - - 2 - - - - - - - - - - - - - - - -  

Goby Gobiidae - - - - - - 1 - - - - - - - - - - - - - - - - - - -  
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Common Name Lowest Taxonomic  
Level 

Tr se t EW  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 T t  

Hake, red, white, 
or spotted Urophycis - 6 6 2 4 - 4 - 1 4 1 - - - - 3 - - - - - - - - - -  

Hake, spotted Urophycis regia 1 1 - 11 8 1 - - 1 - 2 1 - - - - - - - - - - - - - -  
Hake, unidentified Gadidae 2 5 1 - - - - - - - 3 - - - - - - - 1 - - - - - - -  
Menhaden, 
Atlantic Brevoortia tryannus - - 1 - - - - 1 - - - - - - - - - - - - - - - - - -  
Menhaden, 
Atlantic (dead) Brevoortia tryannus 1 5 - 3 - - 5 - 1 - - - - - - - - - - - - - - - - -  
Roundfish, 
unidentified Teleostei 8 27 - 1 - 3 2 - 1 9 2 - 1 - 2 15 9 - 1 - - - 1 - - -  

Sea bass, black Centropristis striata - - - 1 - - - - - - - - - - - - - - - - - - - - - -  
Sea robin, 
northern Prionotus carolinus - 1 - 2 - 1 1 - - 5 - - - - - 2 - - - - - - - 1 - -  
Sea robin, 
unidentified Prionotus - - - - 1 - - - - 1 - - - - - - - - - - - - - - - -  
Skate Rajidae - - - - - - - - - - - - - - - - - - 1 - - - - 1 1 1  
Skate, egg case Rajidae - - - 2 - - - - - - 1 1 - 1 - 6 15 13 4 9 2 10 5 2 3 27  
Skate, little Leucoraja erinacea - - - - - - - - - - - - - - - - - - - - - - - 1 1 -  
Skate, little or 
winter Leucoraja - - - - - - - - 1 - - - - 1 - - - - - - - - - - - -  
Striped bass Morone saxatilis - 1 - - - - - - - - - - - - - - - - - - - - - - - -  
Unidentified or Non-Living                           
Debris, 
anthropogenic 

Debris, 
anthropogenic 2 18 8 8 4 3 7 - - 1 1 - 1 - - - - - - - - - - - 1 -  

Debris, 
anthropogenic 
(fishing gear) 

Debris, 
anthropogenic 
(fishing gear) 

- - - - - - - - - - - - 1 - - - - - - - - - - - 1 -  

Possible fishing 
activity (drag 
marks) 

Possible fishing 
activity (drag marks) - - - - - - 1 - - - - - - - - - - - - - - - - - - -  

Object, 
unidentified Object, unidentified 1 - 1 - - - - - - - - - - - - 2 - 2 - 1 - - - - - -  
Organism, 
unidentified 

Organism, 
unidentified 2 3 1 1 - 1 - - - - - 1 - - - 2 - - - - - 1 1 - - 3  

T t  Or s s r e                             
T t  O ser t s                            

 
  



E UINO  E I E  BENT I  U VE  E O T 

 

  | Equinor Empire 2020 Benthic Survey Report | May 2021   
r s r  

 

Table 3-6. Area and percent coverage of different biological elements (i.e., flora/fauna) observed within still images 
taken from each of the 26 video transects in the sampling area. 
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EW1-01 0.02 0.31 0.71 0 0 0 0 0 0 0.10 0 
EW1-02 0.03 0 0 0.08 0 0 0 0 0 1.18 0 
EW1-03 0.05 0.06 0.11 0.14 0 0 0 0 0 1.07 0 
EW1-04 0.26 0 0 2.02 0.45 0 0.02 0 0 1.82 0 
EW1-05 0.14 0 0 2.22 0 0 0 0 0 0 0 
EW1-06 0.08 0 0 0.65 0.06 0 0 0 0 0.22 0 
EW1-07 0.08 0 0 0.18 0 0 0 0 0.03 1.43 0 
EW1-08 0.02 0.17 0.25 0.10 0 0 0 0 0.07 0.18 0 
EW1-09 0.01 0 0 0.16 0 0 0 0 0 0.29 0 
EW1-10 0.31 0 0.03 0.47 0.04 0 0 0 0.15 2.71 0 
EW1-11 0.09 0 0 0.17 0.34 0 0.12 0 0 1.02 0 
EW1-12 0.02 0 0 0.13 0 0 0 0 0.06 0.12 0.05 
EW1-13 0.08 0 0 0.22 0 0 0 0 0.43 0.41 0 
EW1-14 0.02 0.02 0 0.05 0 0 0 0 0 0 0 
EW1-15 0 0 0 0 0 0 0 0 0 0 0 
EW1-16 0.01 0.05 0 0.06 0 0 0 0 0 0 0.04 
EW1-17 0.01 0 0 0 0 0.16 0 0 0 0 0.02 
EW1-18 0.04 0 0 0.29 0 0.02 0 0 0 0 0 
EW1-19 < 0.01 0.01 0.02 0 0 0 0 0 0 0 0 
EW1-20 0.04 0.28 0.03 0.07 0 0 0 0 0 0 0 
EW1-21 < 0.01  0.01 0 0.02 0 0 0 0 0 0 0 
EW1-22 0.04 0.15 0.04 0.04 0 0 0 0.03 0 0 0 
EW1-23 0.14 0.20 0.07 0.55 0 0 0 0 0 0 0 
EW1-24 < 0.01 0 0 0.01 0 0 0 0 0 0 0 
EW1-25 0.16 0 0.01 0 0 0.40 0 0 0 0.16 0.04 
EW1-26 0.73 0 0 0.06 0 3.87 0 0 0 0 0.12 

T t  
F r F  

Are   
           

 
 

 r  es 

 t t  L t s 
The characteristics and locations of the 78 grab sample stations are described in Table 3-7 and shown in 

Figure 3-1. Four stations retrieved insufficient sediment after at least three attempts, and therefore show 

N/A for sample penetration in the tables below and were not further analyzed. Hard bottom substrates 

(gravel, shell, and cobble) and anthropogenic debris (garbage and asphalt material) blocked the complete 
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Table 3-9. Phyla present in the 74 benthic grab samples collected in the sampling area. The density values 
represent abundance summed across all 0.04 m2 samples. 

h  A t T  r s 
 es  De s t  

N er  
F es r 

NL TL  

Annelida Polychaete worms 2,654 32 

Arthropoda Amphipods, isopods, hermit crabs 1,618 31 

Cnidaria Sea anemone 12 3 

Echinodermata Sand dollars, sea urchins, sea cucumbers 5 3 

Mollusca Nut clams, pyramid shells, slipper snails, tellins 4,009 29 

Nemertea Ribbon worms 65 2 

Sipuncula Peanut worms 18 1 

Totals  8,381 101 
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Table 4-4. CMECS hierarchical biotic classifications based on percent cover analysis of still images and enumeration of flora/fauna summarized at the transect 
level. 

Tr se t B t  
ett  B t  ss B t  ss rr  B t  

ss B t  r  rr  B t  r  

EW1-01 Benthic biota Faunal bed Attached fauna Soft sediment fauna Diverse Colonizers/Filamentous Algae  

EW1-02 Benthic biota Faunal bed Attached fauna Soft sediment fauna Diverse Colonizers/Filamentous Algae Mobile Crustaceans 
EW1-03 Benthic biota Faunal bed Attached fauna Soft sediment fauna Diverse Colonizers/Filamentous Algae Mobile Crustaceans 
EW1-04 Benthic biota Faunal bed Attached fauna Soft sediment fauna Diverse Colonizers/Filamentous Algae Sessile Gastropods 
EW1-05 Benthic biota Faunal bed Attached fauna Soft sediment fauna Sessile Gastropods Mobile Crustaceans 

EW1-06 Benthic biota Faunal bed Attached fauna Soft sediment fauna Sessile Gastropods Diverse Colonizers/Filamentous 
Algae 

EW1-07 Benthic biota Faunal bed Attached fauna Soft sediment fauna Mobile Mollusks  

EW1-08 Benthic biota Faunal bed Attached fauna Soft sediment fauna Small Surface-Burrowing Fauna Diverse Colonizers/Filamentous 
Algae 

EW1-09 Benthic biota Faunal bed Attached fauna Soft sediment fauna Diverse Colonizers/Filamentous Algae  

EW1-10 Benthic biota Faunal bed Attached fauna Soft sediment fauna Diverse Colonizers/Filamentous Algae Mobile Crustaceans 
EW1-11 Benthic biota Faunal bed Attached fauna Soft sediment fauna Diverse Colonizers/Filamentous Algae Mobile Crustaceans 
EW1-12 Benthic biota Faunal bed Attached fauna Soft sediment fauna Diverse Colonizers/Filamentous Algae  

EW1-13 Benthic biota Faunal bed Attached fauna Soft sediment fauna Leafy/Leathery Algae Diverse Colonizers/Filamentous 
Algae 

EW1-14 Benthic biota Faunal bed Soft sediment fauna    

EW1-15 Benthic biota Faunal bed Soft sediment fauna    

EW1-16 Benthic biota Faunal bed Soft sediment fauna  Mobile Crustaceans  

EW1-17 Benthic biota Faunal bed Soft sediment fauna  Sand Dollar Bed Burrowing Anemones 
EW1-18 Benthic biota Faunal bed Soft sediment fauna  Sand Dollar Bed Diverse Epifauna 
EW1-19 Benthic biota Faunal bed Soft sediment fauna    

EW1-20 Benthic biota Faunal bed Soft sediment fauna  Burrowing Anemones  

EW1-21 Benthic biota Faunal bed Soft sediment fauna  Mobile Mollusks  

EW1-22 Benthic biota Faunal bed Soft sediment fauna  Diverse Epifauna  

EW1-23 Benthic biota Faunal bed Soft sediment fauna  Burrowing Anemone Bed  

EW1-24 Benthic biota Faunal bed Attached fauna  Mobile Mollusks  

EW1-25 Benthic biota Faunal bed Soft sediment fauna Attached fauna Sand Dollar Bed Diverse Colonizers/Filamentous 
Algae 

EW1-26 Benthic biota Faunal bed Soft sediment fauna  Sand Dollar Bed Burrowing Anemones 
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ACRONYMS AND ABBREVIATIONS 

 
Applicant  Anbaric Development Partners, LLC 
ConEdison  Consolidated Edison Company of New York, Inc. 
cm  centimeters 
cm/s  centimeters per second 
Facility Hera Power Link Project 
ft  foot 
ft/s  feet per second 
HVAC  high-voltage alternating-current 
HVDC  high-voltage direct-current 
in  inch 
km  kilometer 
kV  kilovolt 
m  meter 
mi  mile 
mm  millimeter 
MFE  mass flow excavation 
mg/L  milligrams per liter 
nm  nautical mile 
NYC EDC New York City Economic Development Corporation  
NYHOPS New York Harbor Observing and Protection System 
NYISO  New York Independent System Operator, Inc. 
NYSPSC or Commission  New York State Public Service Commission 
PDE  project design envelope 
POI  Point of Interconnection at the Gowanus 345-kV Substation or Brooklyn 

Clean Energy Hub 
Project Area  Submarine Cable Route 
PSL  New York Public Service Law 
ROV Remotely Operated Vehicles 
SBMT  South Brooklyn Marine Terminal 
WEA Wind Energy Areas 
Matrix Matrix New World Engineering 

 



1.0 Introduction 

Matrix was retained by the Applicant to evaluate the potential suspended sediment, transport and 

deposition associated with Hera Power Link Facility construction activities, including the 

installation of a Submarine Cable System. Disturbance of sediments during the installation of the 

Submarine Cable System has the potential to impact local water quality through increases to total 

suspended solids into the water column and deposition of sediments away from the location of 

sediment disturbance, including potentially outside the Submarine Cable System through 

resuspension, dispersal, and subsequent sedimentation.  

The proposed jet plow installation process involves creating a trench in the seabed using 

pressurized water or a mixture of water and air. The jet plow cable is then pulled through the 

trench, leaving the cable buried safely under the seabed once the suspended material settles. 

However, the process of creating the trench can cause finer sediments to be stirred up from the 

seabed, which becomes suspended in the water column. This suspended sediment can have 

negative impacts, including reducing visibility for divers and ROVs, clogging equipment, and 

disrupting marine life.  

In order to provide a conservative estimate of potential maximum suspended sediment transport 

and deposition impacts, publicly available sediment and water circulation data covering the 

Project Area was used to develop the sediment transport model. The modeling was undertaken 

to quantify potential maximum plume dispersion, suspended sediment concentrations, and 

potential maximum sediment deposition thicknesses that may occur in the waterway due to 

Facility construction. The sediment transport assessment contained herein includes a description 

of the Facility components that were evaluated (Section 1.1); a discussion of the modeling 

approach undertaken (Section 2); a summary of the data sources and associated hydrodynamic 

and sediment characteristics applied (Section 3); description of the model runs executed (Section 

4); and results of the analysis and associated conclusions (Sections 5 and 6). 

1.1 Facility Description 

The HVDC Submarine Cable System will come ashore at a proposed HVDC-to-HVAC Converter 

Station in eastern Staten Island. A second run transmits the HVAC Submarine Cable System will 

cross the Upper New York Bay to the Brooklyn Landing on the western shore of Brooklyn, where 

it will be routed on land to the proposed POI (either the existing Con Edison Gowanus Substation 

or, if available, the proposed Con Edison Brooklyn Clean Energy Hub). 



Based on current understanding of site-specific conditions along the Submarine Cable System, 

the Applicant is currently recommending jet plowing as the primary cable burial methodology. In 

areas where these methods cannot be employed due to deeper burial requirements or other 

challenges such as vessel draft requirements, dredging or MFE may be employed. In general, 

the Submarine Cable System will be buried to a target depth of 8 ft below the seabed surface 

(except where deeper burial is required in federally maintained navigational features); and 

installation will often be to a depth of 10 ft to account for immediate sediment settling and to 

achieve the target burial depth. 

Construction activities for the Facility will be conducted in New York Harbor (Lower Bay, The 

Narrows, and Upper Bay). The New York Harbor is a system of bays, tidal straits, coastal inlets, 

and rivers that surround New York City and the northern border of New Jersey. The Lower Bay 

natural bottom is approximately 25 ft deep at its deepest locations and includes shallower areas 

and deep dredged navigation channels (NOAA, 2012). The mean tidal range for the Lower Bay 

is approximately 4.7 ft as measured at the Sandy Hook tide gage (mean high water minus mean 

low water) (NOAA, 2013a). 

1.2 Modeling Assumptions and the Project Design Envelope Approach 

A sediment transport analysis of the facility was conducted to determine the impacts of the 

Submarine Cable System installation via suspended sediment concentrations, transport, and 

deposition. Matrix used a combination of proprietary and publicly available data to inform the 

sediment model.  

Potential effects to water quality and habitats surrounding the Facility were evaluated using a PDE 

approach. Suspended sediment concentrations and sediment transport and deposition in the 

Project Area were analyzed. The model simulated a jet plow installation with a maximum design 

scenario as follows: 

• One proposed Submarine Cable Route; 

• The use of jet plow with a target burial depth submarine export cables of 8 ft (2.5m); 

• Activities during construction capture the maximum scenario for sediment disturbance 

where the disturbance is expected to be greater than or equal to that associated with 

operation or decommissioning activities; and 

• Facility activities during operations may include inspection and repair of the Submarine 

Cable System; however, any impacts are expected to be less than those anticipated 



during construction since they would only involve a portion of the overall Facility. Thus, 

this assessment focuses on activities and impacts during the construction phase. 

2.0 Modeling Approach 

This report provides a summary of the analytical study that was performed to evaluate the effects 

of the proposed submarine cable installation and associated sediment transport.  The modeling 

approach for this analysis uses the NYHOPS model, developed by Stevens Institute of 

Technology, for current velocity and flow direction inputs.   

Combining the current data with settling velocity, a stepped analysis of sediment deposition and 

the remaining sediment concentration was performed at each point of analysis.  The analysis 

independently modeled each sediment class as it is carried away by the current from the 

Submarine Cable Route centerline, with the volume of each sediment class prorated based on 

the composition of the sediment in the analyzed location.  This analysis was performed in 1-meter 

steps outward from the cable trench.  The maximum combined suspended sediment 

concentrations and sediment depositions at each point of analysis are summarized below.       

3.0 Data Sources 

3.1.1 Hydrodynamic Data 

Stevens Institute of Technology’s Davidson Laboratory has run model-based forecasts of water 

conditions for New York Harbor and the broader regional coastal ocean since 2007 as part of 

NYHOPS.  Predictions include water velocities, elevations, and other hydrographic variables 

(Georgas and Blumberg, 2010; Orton et al. 2012).  An open-access 1979-2013 hindcast 

simulation was also created with daily and monthly average data (Georgas et al. 2016).  Hourly 

resolution data exist but are only available from data archives. 

A one-year dataset of hourly hindcast water conditions was retrieved from NYHOPS hindcast data 

archives.  This required concatenating data from 4-day simulations into one 366-day dataset.   

The nearest model grid cells were identified that best match 14 sampling locations of interest (see 
Image 3-1).  The sampling locations were later reduced to 11.  The velocity data were retrieved 

from the bottom-most sigma layer at all identified station locations. Given that the model has 10 

terrain-following “sigma” layers (Georgas and Blumberg, 2010), the distance from the bed of the 

center of the near-bed velocity estimate was proportional to total water depth (5% of depth), with 

typical values ranging from 25 to 90cm above the bed across the stations.  



Following standard practice (e.g., Orton and Visbeck, 2009), velocity data were rotated into the 

direction of principal axis to determine flood and ebb periods.  Lastly, the rolling 4-hour average 

water speed was computed, and the 90th percentile of water speed for floods and 90th percentile 

for ebbs were computed and are shown in Table 3-1 and Image 3-2. 

For the purpose of this study, the stations were assigned station identification numbers from 1 

through 10 (stations 11 through 13 were not included in this study). The stations were also 

assigned zones based on their proximity to the river mouth. All stations close to the river mouth 

were assigned “Channel” zone and the rest were assigned “Bay” zone.  

Table 3-2 lists the representative flood and ebb velocities at all the stations and Image 3-2. Both 

ebb and flood velocities were used to calculate the possible maximum extent of sediment 

deposition and suspended sediment water column concentrations within the Project Area under 

these conditions.  



 

Image 3-1 Map of stations and nearest nodes on the NYHOPS grid 

 



 

 

Table 3-1 Results for 90th percentile water speeds (4-hour smoothing) 

Station 

ID 

90th percentile 
speeds (cm/s) 

General location Model node  
depth (m) 

 
Flood Ebb   

00 22.6 25.6 S. of Breezy Point  9.9 

01 31.6 36.4 S. of Breezy Point 6.5 

02 33.3 24.9 S. of Coney Island 5.0 

03 28.6 27.5 S. of Coney Island 5.7 

04 46.6 36.6 Lower NY Bay 16.5 

05 38.8 37.8 Verazzano Narrows 17.7 

06 14.7 30.6 Verazzano Narrows 12.0 

07 40.1 34.3 Upper NY Bay 14.7 

08 23.9 32.5 Upper NY Bay 4.7 

09 8.3 11.1 Gowanus entrance 10.3 

10 32.1 16.6 Off Red Hook 9.7 

11* 53.8 62.0 Buttermilk Channel 14.5 

12* 101.8 122.6 East River 11.7 

13* 83.4 104.2 East River 11.9 

*These locations were not included in the sediment transport study 

  

Image 3-2 Detailed time series data for (left) Station 00 and (right) Station 13
 

 



Table 3-2 Maximum Flood and Ebb Current Velocity from the NYHOPS Model 

Station 
ID 

Longitude 
(W) 

Latitude 
(N) 

Depth 
(ft) 

Flood 
Velocity (ft/s) 

Ebb Velocity 
(ft/s) 

Zone 

1 -74.06 40.60 16 1.27 1.27 Bay 

2 -74.02 40.56 20 1.20 1.19 Bay 

3 -73.97 40.52 23 1.27 1.27 Bay 

4 -73.92 40.48 34 1.20 1.19 Bay 

5 -73.82 40.49 60 0.24 0.44 Channel 

6 -74.02 40.56 20 0.90 0.82 Channel 

7 -73.97 40.52 23 0.58 0.66 Channel 

8 -73.92 40.48 34 0.24 0.44 Channel 

9 -73.82 40.49 60 0.90 0.82 Channel 

10 -74.02 40.56 20 0.58 0.66 Channel 

 

3.1.2 Sediment Characteristic Data 

Sediment data was gathered from publicly available sources. The Poseidon Project sediment data 

(ESS Group 2013) characterized the Lower Bay, and the NYC EDC Financial District and Seaport 

Climate Resilience Plan (AKRF and Normandeau, 2020) characterized the Narrows and Upper 

Bay. 

Based on the sediment characteristics of the stations in the Facility, the Project Area was divided 

into two zones: 

• Channel: For stations close to the river mouth, sediment characteristics were calculated 

using data averaged from the NYC EDC Financial District and Seaport Climate Resilience 

Plan. These stations had high fine sediment content. 

• Bay: For stations not close to the river mouth, sediment characteristics were calculated by 

using data averaged from the Poseidon Project. These stations had high sand content. 

The sediment classification data only identifies percentage of gravel and percentage of fines. The 

remaining class of sediment is sand. Thus, Matrix made an assumption, dividing the sand and 

fines classes each equally, into finer sub-classes. Sand was divided into coarse and fine; fine 

sand, then divided into fine and very fine. Fines were divided into silt and clay. Settling velocities 



were assigned to these classes. Table 3-3 shows the fine sediment particle percentages for the 

two zones in the Project Area. 

Table 3-3 Sediment Particle Size Distributions 

Sample Density 
(kg/m3) 

Fine 
Sand (%) 

Very Fine 
Sand (%) 

Silt 
(%) 

Clay 
(%) 

Total Fine 
Sediment (%) 

Channel 2,746 9.38 9.38 30.87 30.87 80.49 
Bay 2,692 21.93 21.93 4.79 4.79 53.44 

 

Particles larger than fine sand are too heavy to be transported away from the trench during jet 

plowing. Therefore, only the above classes of sediment were used to analyze sediment transport 

and deposition. 

4.0 Sediment Transport Model 

During the installation of the Facility, sediment is suspended in the water column by jet plow. 

Currents in the water column in the project area transport suspended materials. A particle tracking 

model was created to evaluate the concentrations and ultimate deposition of suspended 

materials. Flow data was obtained from an existing hydrodynamic model of the Project Area.  

4.1 Model Setup and Parameterization 

Jet plowing liberates sediments along the seabed into the water column for the purpose of burying 

submarine cables. As the jet plow traverses the Submarine Cable Route, pressurized water 

liberates sediments, cutting a trench into which the cable is laid. The cable is buried as the 

suspended sediments re-settle inside the trench. 

Coarser sediments are too heavy to be transported beyond the immediate vicinity of the trench. 

These sediments fall immediately back into the trench, burying the cable, or settle typically within 

one foot of the trench. For the purposes of this study, Matrix assumed that only sediments 

classified as fine sand or smaller would be suspended into the water column and transported by 

the currents. 

The duration for which sediment is suspended in the water column has been determined by 

particle settling velocity. Each sediment class was assigned a settling velocity based on grain size 

distribution, as per a United States Geological Survey study (USGS, 2005).  Using these settling 

velocities, each sediment class was individually modeled by charting the sediment distribution 

over time.  The particles were assumed to initially be uniformly distributed over a 2-foot height of 

water column immediately after being suspended by the jet plow.  The particles were assumed to 



fall according to their corresponding settling velocity, without considering resuspension.  The 

composite of the individual sediment class models, prorated to reflect their corresponding 

sediment composition, was used to determine the overall sediment concentration and deposition 

of sediment along the cable route. Table 4-1 lists the different sediment classes and the 

associated settling velocities used for the modeling. 

 

Table 4-1 Project Sediment Particle Diameter Classes and Settling Velocity 

Sediment Class Settling Velocity (cm/s) 

Fine Sand 3.000 

Very Fine Sand 1.000 

Silt 0.126 

Clay 0.023 

 

4.2 Methodology 

Each station was analyzed in both flood and ebb conditions utilizing velocities obtained by the 

hydrodynamic model. These data were paired with the sediment composition of the zone of the 

project appropriate for each station. The flood and ebb velocities were used to calculate the 

maximum extent of sediment deposition and the duration of suspension for each sediment class 

at each station. 

The jet plow trench was assumed to be 3.3 ft (1 m) wide, 8.2 ft (2.5 m) deep.  The model also 

assumes that only 30 minutes of trenching were suspended at one time. With a jet plow speed 

along the cable route assumed to be 656 feet/hour (200 m/h), the resulting trench was assumed 

to be 328 ft (100 m) long. Assuming the total volume of sediment displaced will be fine sand or 

smaller, the maximum potential sediment suspended was 8,828 cubic feet (250 cubic meters). 

This volume is assumed to be suspended at time step 0 seconds.  

The sediment concentration at the release location was determined based on composition of 

sediment for the project zone of that station and the volume of sediment suspended by the jet 

plow. The plume grows as the current carries suspended sediment away from the trench until all 

particles have settled out of the water column.  This analysis assumes that the maximum distance 

a particle can travel over its settling time is determined by the at velocities determined from the 

hydrodynamic model. The suspended sediment settling time is determined by the plume height 

and the sediment class settling velocity. The maximum travel for suspended sediment is 



determined by settling time and station velocity. Sediment concentrations at each location along 

the trench were calculated based on the sediment left in the water column at the time and the size 

of the plume. 

The point of deposition for each particle was determined based on the settling velocity of each 

sediment class and station velocity. Finer sediments have lower settling velocities and thus 

remain in suspension and travel farther than coarser sediments. Sediments were assumed to 

settle out of the water column at a linear rate for each sediment particle class.  For the purposes 

of this study, resuspension of the sediments was not considered. 

  



5.0 Results 

5.1 Suspended Sediment Concentrations - Channel Stations 

In the Channel area, Submarine Cable system had a burial depth of 8.2 ft (2.5 m) and a maximum 

plume horizontal distance of 1,150 ft (350 m). Suspended sediment concentrations were typically 

below 500 milligrams per liter at a distance of 1,640 ft (500 m) from trench centerline during flood 

and ebb tides (see Figure C-1 and Figure C-2). The sediment plume is not expected to reach 

the surface. Data collected in the Channel Area at Stations 2 and 3 indicated that plume travel 

distances would be around 1,640 ft (500 m) during flood tides and around 1,150 ft (350 m) during 

ebb tides. Station 1 had a maximum plume distance of 3,280 ft (1,000 m) during both flood and 

ebb tides. This is due to the high current velocity at Station 1. Expected maximum suspended 

sediment concentrations were between 0 and 1,661 mg/L at 1,640 ft (500 m) form the trench 

centerline. 

The potential maximum suspended sediment concentrations were dependent on the total percent 

fines at each sampling location. Stations with higher percentages of fine sediment particle classes 

had higher concentrations of suspended sediments because more particles were suspended due 

to jet plowing. The highest concentrations occurred at the release point, and concentrations 

decreased further from the trench. These concentrations, specifically at the trench, were confined 

close to the seabed. For Channel stations, 80 percent of sediments were fine enough to be 

resuspended into the plume. The sediment transport model predicted that maximum suspended 

sediment concentration would be greater than 2.7*106 mg/L at the release point during flood and 

ebb conditions (see Table 5-1 and Table 5-2). 

 

5.2 Suspended Sediment Concentrations - Bay Stations 

Stations located within the Lower Bay are composed with a higher percentage of coarser 

sediment classes. Maximum plume distances were typically between 328 and 1,640 ft (100 and 

500 m). The total distance the sediment plumes traveled was dependent upon the station current 

velocities. Suspended sediment concentrations were always below 500 mg/L at a distance of 

1,150 ft (350 m) from the trench centerline during flood and ebb tides (see Figure C-1 and Figure 
C-2).  

The model predicted maximum sediment concentrations for flood and ebb conditions would be 

around 1.79*106 mg/L for stations within the Bay zone. The plumes were predicted to travel 492 

to 2,460 ft (150 to 750 m) from the trench centerline (see Table 5-1 and Table 5-2).  





 

 

 

 

 

 

 

 

 

 

 

Table 5-2 Maximum Suspended Sediment Concentrations for Ebb Conditions (with Distance) 

Sample Sediment 
Composition 

Total 
Fines 
(%) 

Distance from Trench (m) 
0 1 5 10 25 50 75 100 150 250 350 500 800 1000 2500 5000 

Maximum Sediment Concentration (mg/L) 
0 Non-Riverine 53% 1,834,328 887,508 256,294 112,837 26,993 6,313 3,850 2,750 1,124 330 129 50 16 8 1 0 
1 Non-Riverine 53% 1,834,328 896,307 270,960 128,836 31,327 10,733 3,991 2,890 1,219 387 170 63 19 11 0 0 
2 Non-Riverine 53% 1,834,328 886,696 254,941 111,360 26,593 5,961 3,837 2,737 1,115 324 125 49 15 8 0 0 
3 Non-Riverine 53% 1,834,328 889,613 259,802 116,664 28,029 7,370 3,884 2,783 1,147 343 139 51 16 9 2 0 
4 Non-Riverine 53% 1,834,328 896,438 271,178 129,073 31,391 10,799 3,993 2,892 1,220 388 171 63 19 11 0 0 
5 Riverine 80% 2,762,819 1,371,830 444,503 233,747 87,839 41,612 25,827 18,703 7,904 2,525 1,119 421 122 71 0 0 
6 Riverine 80% 2,762,819 1,369,574 440,744 229,646 86,309 40,141 25,307 18,215 7,577 2,327 976 338 112 62 0 0 
7 Riverine 80% 2,762,819 1,370,868 442,901 231,999 87,137 40,985 25,589 18,495 7,765 2,440 1,058 378 118 68 7 0 
8 Riverine 80% 2,762,819 1,370,267 441,899 230,906 86,752 40,593 25,458 18,365 7,677 2,387 1,020 351 115 65 0 0 
9 Riverine 80% 2,762,819 1,348,741 406,021 202,140 74,576 34,488 20,769 13,698 4,529 1,217 521 173 0 0 0 0 

10 Riverine 80% 2,762,819 1,359,666 424,231 211,632 79,971 36,851 23,151 16,071 6,134 1,448 639 265 60 13 0 0 

Table 5-1 Maximum Suspended Sediment Concentrations for Flood Conditions (with Distance) 

Sample Sediment 
Composition 

Total 
Fines 
(%) 

Distance from Trench (m) 
0 1 5 10 25 50 75 100 150 250 350 500 800 1000 2500 5000 

Maximum Sediment Concentration (mg/L) 
0 Non-Riverine 53% 1,834,328 883,541 249,684 105,625 25,039 5,911 3,786 2,686 1,081 304 110 48 14 7 0 0 
1 Non-Riverine 53% 1,834,328 893,143 265,686 123,082 29,768 9,143 3,940 2,840 1,185 366 155 53 18 10 0 0 
2 Non-Riverine 53% 1,834,328 894,349 267,696 125,275 30,362 9,749 3,960 2,859 1,197 374 161 56 18 10 0 0 
3 Non-Riverine 53% 1,834,328 890,612 261,468 118,481 28,522 7,872 3,900 2,799 1,157 350 143 52 17 9 0 0 
4 Non-Riverine 53% 1,834,328 900,862 278,551 137,116 39,200 13,020 5,990 2,963 1,267 416 191 78 20 12 0 0 
5 Riverine 80% 2,762,819 1,372,090 444,937 234,220 88,339 41,782 25,998 18,759 7,942 2,548 1,135 433 124 72 0 0 
6 Riverine 80% 2,762,819 1,356,810 419,471 207,020 78,144 36,233 22,529 15,452 5,716 1,335 609 242 41 0 0 0 
7 Riverine 80% 2,762,819 1,372,396 445,447 234,776 88,928 41,981 26,199 18,825 7,986 2,574 1,154 447 125 73 1 0 
8 Riverine 80% 2,762,819 1,366,280 435,254 223,657 84,202 38,280 24,591 17,503 7,098 2,036 766 314 96 49 3 0 
9 Riverine 80% 2,762,819 1,337,634 387,509 195,423 72,223 32,083 18,339 11,271 3,622 1,049 389 48 0 0 0 0 

10 Riverine 80% 2,762,819 1,370,155 441,712 230,702 86,680 40,520 25,434 18,341 7,661 2,378 1,013 346 115 65 0 0 



5.3 Sediment Deposition Rates 

Sediment resuspended due to jet plowing moves with the local currents, eventually settling out 

onto the seabed. Sediments of fine sand or smaller remain suspended and distributed by ambient 

currents across the seabed. All sediments coarser than fine sand would either fall back into the 

trench or in its immediate vicinity. Table 5-3 and Table 5-4 list the deposition thicknesses at 

locations perpendicular to the trench centerline for all stations under the maximum flood and ebb 

currents. Figure C-3 and Figure C-4 depict the maximum flood and ebb tides sediment 

disposition.  

Fine sands tend to deposit close to the trench centerline due to its higher settling rate. Thus, 

deposition thickness was highest closest to the trench. Most fine sand had settled to within 16 ft 

(5 m) of the trench, and deposition depths decreased rapidly. 



Table 5-3 Maximum Sediment Deposition for Flood Conditions (with Distance) 

Sample Sediment 
Composition 

Total 
Fines 
(%) 

Distance from Trench (m) 
0 1 5 10 25 50 75 100 150 250 350 500 800 1000 2500 5000 

Maximum Sediment Deposition (cm) 
0 Non-Riverine 53% 2.62 2.62 2.62 2.62 0.67 0.02 0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 
1 Non-Riverine 53% 1.87 1.87 1.87 1.87 0.48 0.48 0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 
2 Non-Riverine 53% 1.78 1.78 1.78 1.78 0.45 0.45 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 
3 Non-Riverine 53% 2.07 2.07 2.07 2.07 0.53 0.53 0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 
4 Non-Riverine 53% 1.27 1.27 1.27 1.27 1.27 0.33 0.33 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 
5 Riverine 80% 1.09 1.09 1.09 1.09 1.01 0.36 0.36 0.12 0.12 0.12 0.12 0.12 0.02 0.02 0.00 0.00 
6 Riverine 80% 2.88 2.88 2.88 0.96 0.96 0.32 0.32 0.32 0.32 0.05 0.05 0.06 0.08 0.00 0.00 0.00 
7 Riverine 80% 1.06 1.06 1.06 1.06 1.06 0.35 0.35 0.12 0.12 0.12 0.12 0.12 0.02 0.02 0.04 0.00 
8 Riverine 80% 1.77 1.77 1.77 1.77 0.59 0.20 0.20 0.20 0.20 0.20 0.20 0.03 0.04 0.04 0.06 0.00 
9 Riverine 80% 5.13 5.13 3.45 1.71 0.57 0.57 0.57 0.57 0.09 0.10 0.11 0.19 0.00 0.00 0.00 0.00 

10 Riverine 80% 1.32 1.32 1.32 1.32 0.44 0.44 0.15 0.15 0.15 0.15 0.15 0.15 0.02 0.03 0.00 0.00 
 

Table 5-4 Maximum Sediment Deposition for Ebb Conditions (with Distance) 

Sample Sediment 
Composition 

Total 
Fines 
(%) 

Distance from Trench (m) 
0 1 5 10 25 50 75 100 150 250 350 500 800 1000 2500 5000 

Maximum Sediment Deposition (cm) 
0 Non-Riverine 53% 2.31 2.31 2.31 2.31 0.59 0.59 0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 
1 Non-Riverine 53% 1.62 1.62 1.62 1.62 0.42 0.42 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 
2 Non-Riverine 53% 2.37 2.37 2.37 2.37 0.61 0.02 0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 
3 Non-Riverine 53% 2.14 2.14 2.14 2.14 0.55 0.55 0.02 0.02 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 
4 Non-Riverine 53% 1.61 1.61 1.61 1.61 0.41 0.41 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 
5 Riverine 80% 1.12 1.12 1.12 1.12 0.51 0.37 0.25 0.12 0.12 0.12 0.12 0.13 0.02 0.02 0.00 0.00 
6 Riverine 80% 1.39 1.39 1.39 1.39 0.46 0.46 0.15 0.15 0.15 0.15 0.15 0.03 0.03 0.03 0.00 0.00 
7 Riverine 80% 1.24 1.24 1.24 1.24 0.41 0.41 0.14 0.14 0.14 0.14 0.14 0.14 0.02 0.02 0.03 0.00 
8 Riverine 80% 1.31 1.31 1.31 1.31 0.43 0.43 0.14 0.14 0.14 0.14 0.15 0.15 0.02 0.03 0.00 0.00 
9 Riverine 80% 3.83 3.83 3.83 1.27 0.42 0.42 0.42 0.43 0.43 0.07 0.08 0.09 0.00 0.00 0.00 0.00 

10 Riverine 80% 2.55 2.55 2.55 2.55 0.85 0.28 0.28 0.28 0.28 0.29 0.05 0.05 0.06 0.09 0.00 0.00 
 

 



 

6.0 Conclusions 

The sediment transport modeling predicts that most sediments suspended by the jet plowing will 

remain in a narrow corridor along the proposed submarine cable route. Suspended sediments are 

predicted to quickly settle back to the sea floor. Suspended sediment concentrations are predicted 

to be less than 100 mg/L at distances greater than 150 ft from the proposed cable route. Plumes 

of suspended sediment are predicted to be short-lived, diminishing within 24 hours of jet plowing. 

In conclusion, the sediment transport modeling results indicate that the proposed jet plow 

embedment process for cable installation will result in short-term and localized effects. 
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ANBARIC DEVELOPMENT PARTNERS, LLC 

APPENDIX D 

Agency Correspondence 



New York State Office of Parks, Recreation and Historic Preservation 
Division for Historic Preservation, Peebles Island, PO Box 189, Waterford, New York 12188-0189 

(518) 237-8643 • https://parks.ny.gov/shpo 

 
  
KATHY HOCHUL  ERIK KULLESEID 
Governor   Commissioner 
  

  
March 7, 2023 
  
Carol Weed 
Principal 
Independent Contractor 
41 Ridge Road 
Katonah, NY 10536 
  
Re: DPS 
 Anbaric Development Partners – Hera Power Link 
 23PR01154 
  
Dear Carol Weed: 
 
Thank you for requesting the comments of the Division for Historic Preservation of the Office of 
Parks, Recreation and Historic Preservation (OPRHP).  We have reviewed the submitted 
materials in accordance with the New York State Historic Preservation Act of 1980 (Section 
14.09 of the New York Parks, Recreation and Historic Preservation Law).  These comments are 
those of the Division for Historic Preservation and relate only to Historic/Cultural resources. 
 
We have reviewed the initial project submission.  The OPRHP recommends a Phase IA 
archaeological investigation for proposed terrestrial ground disturbances.  The terrestrial 
archaeological investigation should be conducted in accordance with established NYS 
standards.  The OPRHP recommends a marine archaeological survey for proposed underwater 
ground disturbances.  The marine archaeological investigation should be conducted in 
accordance with the standards established by the Bureau of Ocean Energy Management. 
 
The OPRHP is also requesting contact information for the pertinent individual(s) at the New 
York State Department of Public Service. 
 
If further correspondence is required regarding this project, please refer to the OPRHP Project 
Review (PR) number noted above.  If you have any questions, please contact me via email. 
 
Sincerely, 

 
Tim Lloyd, Ph.D. 
Scientist - Archaeology 
timothy.lloyd@parks.ny.gov       via e-mail only 
 
 



New York State Office of Parks, Recreation and Historic Preservation 
Division for Historic Preservation, Peebles Island, PO Box 189, Waterford, New York 12188-0189 

(518) 237-8643 • https://parks.ny.gov/shpo 

 
  
KATHY HOCHUL  ERIK KULLESEID 
Governor   Commissioner 
  

  
August 3, 2023 
  
Carol Weed 
Independent Contractor 
41 Ridge Road 
Katonah, NY 10536 
  
Re: DPS 
 Anbaric Development Partners - Hera Power Link 
 23PR01154 
  
Dear Carol Weed: 
 
Thank you for requesting the comments of the Division for Historic Preservation of the Office of 
Parks, Recreation and Historic Preservation (OPRHP).  We have reviewed the submitted 
materials in accordance with the New York State Historic Preservation Act of 1980 (Section 
14.09 of the New York Parks, Recreation and Historic Preservation Law).  These comments are 
those of the Division for Historic Preservation and relate only to Historic/Cultural resources. 
 
On March 14, 2023, OPRHP issued a request via CRIS for the submission of contact 
information for the pertinent personnel at the New York State Department of Public Service 
(DPS).  This request remains unanswered, and the requested information must be provided to 
OPRHP. 
 
We have reviewed the report of the Phase IA archaeological investigation of the terrestrial cable 
route (Survey No. 23SR00365).  The report contains inadequacies that hinder the reader’s 
ability to evaluate the report’s conclusions and recommendations.  The OPRHP requests the 
following report revisions. 
 

1. The report divides the project’s Area of Potential Effects (APE) (i.e., the proposed cable 
route) into four segments, but the report contains no figure showing the segments.  
OPRHP requests that the report be revised to include at least one figure showing the 
location and extent of each segment. 

2. The section entitled “Overview and Sensitivity Assessments” contains no archaeological 
sensitivity assessments.  This section includes descriptions of data that relate to 
archaeological sensitivity, but there are no conclusions regarding what portions of the 
route are archaeologically sensitive and why.  OPRHP requests that this section be 
revised to state what portions of the project’s APE are archaeologically sensitive and 
why these portions are considered sensitive. 

3. The section entitled “Assessment Conclusions and Recommendations” contains a list of 
locations where archaeological monitoring is recommended.  For Segment 3, the report 
provides no reason why monitoring is recommended for Locations 2, 3 and 4.  The 
report should not contain recommendations for archaeological monitoring without a 



New York State Office of Parks, Recreation and Historic Preservation 
Division for Historic Preservation, Peebles Island, PO Box 189, Waterford, New York 12188-0189 

(518) 237-8643 • https://parks.ny.gov/shpo 

statement as to why monitoring is needed at the location.  OPRHP requests that this 
section be revised to state why monitoring is recommended. 

4. The report contains recommendations for archaeological monitoring for select portions of 
the APE, but there is no figure showing the locations.  Please include at least one figure 
showing the locations where monitoring is recommended. 

5. The 12 historical map figures (Figures 4 through 13, and Figures 15 and 16) have 
inadequacies that hinder the reader’s ability to evaluate the report’s conclusions and 
recommendations.  OPRHP requests the following revisions to the report’s historical 
map figures. 

• The map figures contain poor quality reproductions of the historical maps, making 
it difficult or impossible to read the map details.  Please revise the figures to 
include better quality map images. 

• All map figures should show the project’s APE (i.e., cable route).  Please revise 
the figures so that they all show the project’s APE. 

• All map figures should have a north arrow and scale bar.  Please revise the 
figures so that they all have a north arrow and scale bar. 

• All map figures should contain an indication(s) of the segment(s) that is shown on 
the figure.  Please revise the map figures so that the reader knows what project 
segment(s) is shown on the figure. 

 
If further correspondence is required regarding this project, please refer to the OPRHP Project 
Review (PR) number noted above.  If you have any questions, please contact me via email. 
 
Sincerely, 

 
Tim Lloyd, Ph.D. 
Scientist - Archaeology 
timothy.lloyd@parks.ny.gov       via e-mail only 
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ENVIRONMENTAL REVIEW 
 
 

Project number: NYSHP / ER.Y 
Project:              ANBARIC HERA POWER LINK 
Date Received:   2/24/2023 
 
Comments: as indicated below. Properties that are individually LPC designated or in 
LPC historic districts require permits from the LPC Preservation department.  
Properties that are S/NR listed or S/NR eligible require consultation with SHPO if 
there are State or Federal permits or funding required as part of the action. 
  
 
Project site properties with no Archaeological significance: 
1)      135 MARSHALL STREET, BBL: 3000050001 
2)      26 STREET, BBL: 3006530003 
3)      27 STREET, BBL: 3006530007 
4)      COLONIAL ROAD, BBL: 3058040002 
5)      200 EDGEWATER STREET, BBL: 5028200140 
6)      200 EDGEWATER STREET, BBL: 5028270059 
7) 4100 1 AVENUE, BBL: 3007150001 
 
Project site properties with Architectural significance: 
1)      4100 1 AVENUE, BBL: 3007150001, STATE/NATIONAL REGISTER FINDINGS: 
ELIGIBLE DIST NR HISTORIC DISTRICT, COMMENTS: BUSH TERMINAL HD. 
2)      BAY STREET, BBL: 5031280001, STATE/NATIONAL REGISTER FINDINGS: 
NATIONAL REGISTER HISTORIC DISTRICT, ARCHEOLOGY FINDINGS: BOTH 
POTENTIAL, COMMENTS: FORT WADSWORTH HD. 
 
Comments:  
 
LPC review of archaeological sensitivity models and historic maps indicates that there 
is potential for the recovery of remains from Colonial, 19TH c and/or Indigenous 
Peoples occupation on BBL 5031280001 of the project site.  Accordingly, the 
Commission recommends that an archaeological documentary study be performed 
for this BBL to clarify these initial findings and provide the threshold for the next 
level of review if such review is necessary (see CEQR Technical Manual 2021). 
 
There are no archeological concerns for the following BBLs:   
3000050001,3006530003, 3006530007, 3007150001, 3058040002, 5028200140 
and 5028270059. 
 

ADDITIONAL DESIGNATED, LISTED OR ELIGIBLE PROPERTIES ALONG THE ROUTE: 
 
BROOKLYN: 
 
LPC DESIGNATED 
VINEGAR HILL HISTORIC DISTRICT  
BOERUM HILL HISTORIC DISTRICT EXTENSION  
UNITED STATES POST OFFICE AND COURT HOUSE, BROOKLYN CENTRAL OFFICE, 271-301 
CADMAN PLAZA EAST 
FRIENDS MEETING HOUSE, 110 SCHERMERHORN STREET 
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PUBLIC BATH 7, 227-231 4 AVENUE 
FORT HAMILTON CASEMENT FORT 
 
SN/R LISTED 
FEDERAL BUILDING AND POST OFFICE, 271 CADMAN PLAZA EAST 
PUBLIC BATH 7, 227 FOURTH AVENUE 
4TH AVENUE STATION (IND) 
U.S. ARMY MILITARY OCEAN TERMINAL 
 
SN/R ELIGIBLE 
ATLANTIC AVENUE HISTORIC DISTRICT 
PROOLYN PUBLIC LIBRARY PACIFIC BRANCH, 25 4 AVENUE 
P.S. 124, 
515 4 AVENUE 
BUSH TERMINAL HISTORIC DISTRICT 
5112 2 AVENUE 
 
STATEN ISLAND 
 
LPC DESIGNATED 
ST. JOHN’S CHURCH, 1331 BAY STREET 
ST. JOHN’S P.E. CHURCH RECTORY, 1333 BAY STREET 
H. H. RICHARDSON HOUSE, 45 MCCLEAN AVENUE 
ERNEST FLAGG ESTATE COTTAGE; MCCALL’S DEMONSTRATION HOUSE, 1929 RICHMOND 
ROAD 
PIERRE BILLIOU HOUSE, 1476 RICHMOND ROAD 
GUSTAVE A. MEYER HOUSE, 2475 RICHMOND ROAD 
 
S/NR LISTED  
BILLOU-STILLWELL-PERINE HOUSES, 1476 RICHMOND ROAD 
ST. JOHN’S EPISCOPAL CHURCH COMPLEX, 1331 BAY STREET 
FORT WADSWORTH HISTORIC DISTRICT 
 
S/NR ELIGIBLE 
BERRY HOUSE, 26 DONGAN HILLS AVENUE 
P.S. 9, NAPLES STREET ELEMENTARY SCHOOL, 1055 TARGEE STREET 
RESIDENCE, 265 VANDERBILT AVENUE 
FORMER U.S. MARINE HOSPITAL CAMPUS 
ROSEBANK U.S. COAST GUARD STATION 
 

 
 

  
    3/6/2023       
  
SIGNATURE       DATE 
Gina Santucci, Environmental Review Coordinator 
 
File Name: 36922_FSO_DNP_03062023.docx 
 
SHPO 23PR01154 



Matrix New World Engineering, Land Surveying  
and Landscape Architecture, PC 

                                                                                                                                 20 West 37th Street, 12th Floor 
New York, NY 10018  

www.mnwe.com     WBE 

 
 
 
 

 
 
11 February 2023  
 
Electronic Filing – NYSHPO Cultural 
Resource Information System (CRIS) 
 
New York State Office of Parks, Recreation and Historic Preservation, 
Division of Historic Preservation 
Dr. Nancy Herter 
P.O. Box 189 
Waterford, NY 12188 
 
RE:  CULTURAL AND HISTORIC RESOURCES NOTICE OF PROJECT WITH WORK PLAN ANBARIC DEVELOPMENT 
PARTNERS, LLC PROPOSED HERA POWER LINK, RICHMOND COUNTY (STATEN ISLAND), KINGS COUNTY 
(BROOKLYN), AND FEDERAL AND NEW YORK STATE WATERS   
 
 
Dear Dr. Herter: 
 
On behalf of Anbaric Development Partners, LLC (Applicant), Matrix New World Engineering, Land Surveying, 
and Landscape Architecture, PC (Matrix) is requesting initial consultation on the proposed Hera Power Link 
(Proposed Project). A detailed project description is supplied below. An application to New York State Public 
Service Commission (PSC) for a Certificate of Environmental Compatibility and Public Need is currently being 
prepared for the Proposed Project. This application requires assessment of potential environmental impacts on 
cultural resources.   
 

INTRODUCTION 
 
Hera Power Link (Facility) is a proposed transmission facility that will connect offshore wind areas in Federal 
Waters of the Atlantic Ocean (WEAs) to the New York Independent System Operator’s (NYISO) Zone J in 
Brooklyn (Attachment A, Figure 1 – USGS overview, Figure 2 – Staten Island Detail, and Figure 3 – Brooklyn 
Detail).  As discussed below, the Applicant has defined both Preferred and Alternative Options that are primarily 
distinguished between those with upland or submarine routings.  In addition to the submarine cable 
transmission and land cable routes, eight preferred and alternative landing locations also were subjected to in-
field and site file review.  These include  
 

1. Staten Island – Option 1, Gateway, Arden Avenue 
2. Staten Island – Option 3, Great Kills, South Beach 
3. Staten Island – 200 Edgewater Street, HVDC to HVAC Converter Station (a point of interconnection 

[POI]) 
4. Brooklyn – Option 2 Brooklyn In-Water, an alternative landing in the railyard near 65th Street and 1st 

Avenue 
5. Brooklyn – Option 2 Brooklyn In-water, an alternative landing at the 42nd Street Pier off 1st Avenue 
6. Brooklyn – Option 2 Brooklyn In-water, preferred landing at Brooklyn’s ConEd Gowanus Generating 

Station land pier at 4100 1st Avenue  

http://www.mnwe.com/
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7. Brooklyn Consolidated Edison (ConEd) Clean Energy Hub (CEH) on Marshall Street off of John Street  
8. Brooklyn – Option 4 Gravesend, Bay Parkway landing 

 
The Preferred HVDC Route, Preferred HVAC Route, and Preferred Option A (to the ConEd CEH) were subjected 
to due diligence review.  Unless directed otherwise, the Applicant will not advance Upland Options 1, 2, 3, and 4.  
However, these upland routings also were subjected to cultural resources due diligence reviews with associated 
drive-overs.   
 
Dependent on agency responses, it is possible that any of the Preferred or Alternative Options might need a 
Phase IA Assessment, Documentary Study, Section 233 Permit, or a Phase I Maritime Archaeological Resource 
Assessment (MARA).   
 
This notice of project and work plan is being submitted New York State Office of Parks, Recreation and Historic 
Preservation, State Historic Preservation Office (NYSHPO) and the New York City Landmarks Preservation 
Commission (LPC). These materials also will be submitted to PSC in support of the Article 7 Application.  The 
New York State Museum (NYSM) and the New York State Office of General Services (OGS) also may be informed 
of the project depending on comments received from NYSHPO.  PSC is the lead agency as it will review and 
approve the Article 7 Application.  NYSHPO, under Section 106 of the National Historic Preservation Act, as 
amended, and Section 14.09 of the New York State Historic Preservation Act, will comment on a proposed 
project that could directly or indirectly impact buildings, structures, objects, districts, archaeological sites, or 
traditional cultural properties that have the potential to be or are listed on the State and National Registers of 
Historic Places (S/NRHP).  Included in the suite of resources are National Historic Landmarks.  The OGS will not 
require a 233 permit for the initial High Resolution Geophysical (HRG) survey offshore in state waters.  The LPC 
will comment on any proposed project that directly impacts city roads and/or that would have direct or indirect 
effects on landmarks, interior landmarks, or districts.  
 
The discussion that follows is divided into three primary parts: Project Description, Cultural Resources Due 
Diligence Review and Results, and the Proposed Cultural Resources Work Plan.  Conclusions about specific 
properties are within the test.  The proposed work plan contains the following sections: Proposed Area of Effect 
Definition, Research Methods, Field Methods, Reporting, and Personnel.  Full-page numbered figures are 
presented in Attachment A; inset figures are included herein and they are lettered.  Attachment B contains 
submarine cable tables, Attachment C contains land cable photographs and tables, and Attachment D are the 
shapefiles for the preferred and option routes.  
 
This document was prepared jointly by Matrix (Carol S. Weed, Sarah Sklar) and SEARCH (Neil Puckett, Jordon 
Loucks) personnel.  Their contact information is presented in the personnel section of the proposed work plan.  
Construction information presented in the Project Description was taken from descriptions of similar actions 
provided by the Applicant and refined to fit the conditions for the proposed Hera Facility.  This document has 
been subject to review by the Matrix Project Managers (Robert Fiorile, Donna McCormack) and the Applicant.   
 

PROJECT DESCRIPTION 
 
The Facility proposes POIs at either ConEd‘s existing Gowanus Substation or the proposed ConEd CEH.  Both 
POIs are located in Brooklyn (see Figures 1 and 3).  Both interconnection options have been determined to have 
capacity to accommodate the injection of power from the Facility.  
 
The Facility will provide for submarine transmission of 1,200 megawatts (MW) of High Voltage Direct Current 
(HVDC) electric from the WEA to a proposed Converter Station on the western shore of Staten Island where it 



 
 
 
 
 
 

3 
 

will be converted to High Voltage Alternating Current (HVAC). The HVDC submarine cable system will land via 
Horizontal Directional Drilling (HDD) and be buried via a short length of cable to connect to the Converter 
Station.  
 
Then, following conversion, the HVAC cable system will exit the Converter Station via HDD.  The HVAC cable will 
be buried beneath the seabed of New York Bay, land on the western shore of Brooklyn (Kings County) and travel 
beneath public roadways and rights of way (ROW) to one of the POIs in Brooklyn.  
 
The Facility’s principal components will consist of the following elements: 
 

1. Approximately 12.9 miles (11.2 nautical miles) of HVDC bundled submarine cable buried beneath New 
York State waters in the seabed of the New York Bay with landfall to link to the proposed Converter 
Station on the eastern shore of Staten Island (see Figure A1). 

 
2. Approximately 0.5 miles (1 kilometer) of underground cable with associated fiber optic cable (HVDC 

Land Cable) to link the Submarine Cable System to the Facility Converter Station. 
 

3. An underground Transition Vault, where the Submarine Cable System and HVDC Land Cable are linked 
(the HVDC Cable System). 

 
4. Cofferdams or gravity cells with limited dredging to facilitate HDD installation for HVDC Cable System 

landfall. 
 

5. Converter Station that will use Voltage Source Converter-High Voltage Direct Current (VSC-HVDC) 
technology to convert power from DC to AC. It will be located on the 4.7acre (1.9 hectares) waterfront 
property at 200 Edgewater Street in Staten Island.  

 
6. Approximately 4.6 miles (4.0 nautical miles) of HVAC bundled fiber optic submarine cable (a total of 4 

cables) buried beneath New York State waters in the seabed of the New York Bay.  
 

7. Cofferdams or gravity cells with limited dredging to facilitate HDD installation for HVAC landfall. 
 

8. Approximately 1.2 miles (1.93 kilometers) of upland cable buried beneath public roadways and ROWs to 
transmit power from landing of the Submarine Cable System in Brooklyn to either the existing ConEd 
Gowanus Substation or approximately 5.8 miles (9.3 kilometers) to the proposed ConEd CEH (Option A).  

 
The particulars about the submarine and land routes are presented below.  
 
Submarine Cable Routes (HVDC and HVAC)  
 
Construction Methods 
In typical submarine conditions, the cable will be buried approximately 6 ft (1.8 m) beneath the seabed. A burial 
depth of up to 14 ft (4.3 m) will be required in extraordinary seabed conditions and beneath Federal Channels 
and other navigation channels. The final burial depths at each area of the Subsea Cable Route will be 
determined in consultation with the United States Army Corp of Engineers (USACE). The width of the cable 
trench is 5 ft (1.5 m) and the width of the cable corridor for a single circuit cable bundle is 200 ft (61 m), with the 
actual cable trench placed in the middle, as shown in Figure A below.   
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Figure A. Typical Submarine HVDC Single Circuit Corridor Trench 

 
Potential deviation from this configuration of the bundle will be expected at two locations of the route. The first 
one is at the proximity of the offshore converter station platforms, where the bundle will be separated to pull 
the individual cables inside the platform separately. The second one is at the landfall HDD, where the bundle will 
be split, and each cable will be pulled in separately. 
 
The Submarine Cable System from WEA to the Converter Station consists of a single core HVDC cable and 
potentially a standalone fiber optic cable, bundled together and buried to a depth specified to protect against 
anchor drags, damage due to fishery gear, and against exposure due to movement of the seabed. The main 
advantage of installing the cables in a bundle is the reduction of the necessary burial activities and space for 
installation as well as the limitation of the resulting magnetic field on the surface along the route. 
 
The HVAC Submarine Cable System will leave the Edgewater Converter Station and cross the Bay to land in 
Brooklyn.  The HVAC Submarine Cable System consists of a four single core HVAC cables and potentially a stand-
alone fiber optic cable.  
 
Submarine Cable System Landfalls 
The landfall of both submarine cable systems will be accomplished using HDD technology that minimizes overall 
disturbances in-water and on the shorelines. To facilitate HDD, submarine transition will require installation of 
temporary cofferdams with limited dredging inside the cofferdams. Upland of each cofferdam, transition vaults 
will be installed for the required splicing and connection of submarine cable to land cable. Plans herein depict 
the approximate location of cofferdams and transition vaults, but these locations will be finalized in the 
Environmental Management & Construction Plan (EM&CP). 
 
In Staten Island, landfall occurs on the Edgewater Converter Station site that is land controlled by the Applicant. 
The site was selected as one of few available waterfront properties with enough space to accommodate 
infrastructure required for the Converter Station.  Landfall in Brooklyn occurs at 102 41st Street; a NY 
Department of Small Business Services (SBS) owned land pier that extends into the Gowanus Bay.  This site was 
selected because it is undeveloped and provides space for the infrastructure required to land and splice the 
cable, occurs on public lands that do not require private acquisitions, and the location avoids conflicts with other 
existing or approved cable landings. 
 
We note that either a cofferdam or temporary gravity cells could be used at the upland landings. The cofferdam 
would surround all the cables in the HDD at each of the two landings while a temporary gravity cell structure 
would have one cell for each cable.  Figure 4 – 345 kV Transmission Line HDD Layout Area provides a plan view 
of the possible configuration of the upland work space at the Brooklyn Gowanus pier landing.   
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It is possible that the work space at the Brooklyn Landing would be as small as 70 by 20 feet (21 x 6 meters) 
though it could be as large (200 x 150 feet [61 x 46 meters]) as that depicted on Figure 4 referenced above.  
Under typical conditions, any temporary gravity cell structure will be no more than 2,000 feet (609 meters) from 
the landing location.  The final configuration of each preferred landing location (Edgewater and Brooklyn 
Gowanus pier) will be submitted to NYSHPO and NYC LPC upon receipt for their final review.  
 
Land Cable Routes (HVDC and HVAC) 
 
HVDC Land Cable Route to Edgewater Converter Station and HVAC Land Cable Route 
The HVDC Land Cable Route is entirely located on the site selected for construction of the Converter Station 
located at 200 Edgewater Street on Staten Island.  The Submarine Cable System lands on the Edgewater Street 
Converter Station site and connects to land cable through the transition vault with approximately 200 feet of 
Land Cable System to connect to the proposed Converter Station.  
 
The Staten Island-based Edgewater HVDC to HVAC Converter Station is proposed on a 4.7-acre waterfront 
property that is controlled by the Applicant.  The current tenants are Reynolds Shipyard.  The existing 
development on the site will be demolished and removed and Converter Station will occupy the entire site 
which includes a waterfront parcel and an adjoining upland parcel (Figure 5 – Proposed Converter Station Site 
(Edgewater Street) with Photograph Key; Photographs C1-C8).  The HVDC submerged cables will make landfall 
on the Converter Station property and the HVAC cables will exit the Converter Station in locations sufficient to 
provide separation of the AC and DC cables. The Applicant proposes to construct the Converter Station using 
typical site redevelopment techniques, which will include demolition, upland clearing, excavation, fill and 
infrastructure improvements. Within the Site, HVDC terrestrial cable will be installed underground. 
 
Submarine HVAC to Brooklyn Landings at Gowanus Station or Option A to CEH via Upland 
The Land Cable System will connect to either the existing ConEd Gowanus Station (Preferred Route) or the 
proposed ConEd CEH.  The latter is referred to as Option A. 
 
The Preferred Route interconnects with Gowanus Station via a transition from submarine to terrestrial at 4100 
1st Avenue (Figure 6 – Brooklyn Landing Route, Gowanus with Photograph Key; Photographs C9 through C13).  
The route then follows 1st Avenue, 39th Street and 2nd Avenue to the station.  The Applicant, in consultation with 
regulatory authorities and ConEd, will determine the final interconnection facility (and its associated terrestrial 
route) prior to its final design and approvals. Option A will extend the land routing following this sequence of 
streets: 29th Street, 4th Avenue, Atlantic Avenue, Boerum Place/Adams Street, Trinity to Gold Street.   
 
The HVAC Land Cable Route will carry the Land Cable System from the shoreline landing to the point-of-
intersection (POI) within public right-of-way (ROW) and primarily beneath paved roadways. The System will 
consist of a manhole and concrete-encased conduit bank system, installed using cut and cover methodologies, 
as shown in Figure B – Typical Duct Bank and Land Trench Corridor Details below.  The width of the temporary 
trench during installation (area of disturbance) will be 9 feet (2.7 meters) wide when accounting for excavation 
of side slopes of up to 2:1.  Once completed, the permanent trench will be 4 feet, 6 inches (1.37 meters) below 
grade.  The temporary trench will be backfilled and topped with road pavement.  
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Figure B. Typical Duct Bank and Land Trench Corridor Details 

 
 

 
Applicant Dismissed Alternatives  
 
To identify potential Land and Submarine Cable Routes between the WEAs and the CEH, the Applicant 
considered several factors concerning environmental impact, constructability, efficiency of the system, property 
control, and cost. The Applicant attempted to minimize overall route length, avoid geologic and navigational 
constraints, and avoid environmentally sensitive areas. The following criteria were used for selection of the 
Cable Routes: 
 

• Minimize overall cable length, electrical losses, environmental impacts, and costs. 
• Minimize longitudinal routing within limited access highway rights-of-way (ROWs). 
• Minimize turns (related to acceptable bending radius of the cable) and significant elevation changes. 
• Minimize disturbances to environmental resources such as wetlands and other environmentally 

sensitive lands, by utilizing previously disturbed lands for construction and cable installation. 
• The availability of easement rights along the route, given the lack of eminent domain authority. 
• Reduce potential for navigational conflicts. 
• Minimize the crossing impacts associated with established vessel anchorages, mooring areas, and 

existing submarine infrastructure such as cables, pipelines, municipal water intakes, etc. 
• Avoid or minimize environmental impacts to aquatic resources and known submerged historical 

resources. 
• Locate subsurface geological conditions conducive to burial of the Submarine Cable by jet plow 

embedment to avoid potential damage to the Cable System and to minimize environmental impacts. 
• Avoid/minimize impacts to sensitive habitat areas such as protected species, essential fish habitat, and 

protected habitats where possible. 
• Availability of properties along the route to construct a HVDC to HVAC converter station. 
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Construction Methods 
The upland construction methods will consist of a manhole and concrete-encased conduit bank system, installed 
using cut and cover methodologies, supplemented with trenchless installations.  The construction contractor 
indicates that the land trenches will be no wider than 9 feet (2.7 meters).  While the exact locations of the street 
trenches are currently unknown, the trench will not extend greater than 18 inches (1.5 ft or 0.46 meters) inside 
the curb line.  The construction equipment will occupy one street lane during the construction period.  In 
sequence, the construction will involve installation of the manholes and then “trenching will ‘connect the dots.”  
It is estimated that one manhole will be installed per week and that each manhole will be separated from the 
next by about 1500 ft (457 m).  The estimate is that approximately 100 feet (30.5 meters) of trench will be 
completed per day.   
 
Staten Island Option 1 – Gateway Land Route to Edgewater Converter Station  
Option 1 is the only one of the upland routes that would cross public beach and enter into public land (Figure 7 - 
Option 1 Gateway with Photograph Key; Photographs C14 through C17).  The Option branches off the 
preferred submerged HVDC cable route 1.76 mi (2.84 km) southeast of Verrazzano-Narrows Bridge. It is 
distributed 1.44 mi (2.32 km) northwest of the branch point, directly to Staten Island where South Beach and 
Fort Wadsworth Beach meet. This option goes ashore on the Fort Wadsworth beach, trends northeast up a 
paved beach path to enter on to USS North Carolina Road to the intersection with USS Constitution Court.  At 
that point, the routing takes the HVDC cable off Fort Wadsworth property via Lily Pond Avenue.  The road 
sequence from Lily Pond Avenue is School Road, Bay Street, Clifton Avenue, Edgewater Street to the Converter 
Station.   
 
Staten Island Option 3 – Great Kills Land Route to Edgewater Converter Station  
Option 3 branches off the preferred HVDC cable route 0.72 mi (1.16 km) north of the northernmost boundary 
point between New Jersey and New York within the Lower New York Bay. The option extends west 9.77 mi 
(15.73 km) toward Annadale Beach on Staten Island and making landfall at Arden Avenue. This is the longest of 
the terrestrial options spanning some 9.7 miles (15.6 km) through predominately residential and village 
commercial areas.  The roads traversed range from four-to-two lanes wide and some of them are bracketed by 
one-way streets making detour routing difficult.  Local truck traffic is heavy and most of the roads also carry bus 
and school bus traffic.  The landing for the HVDC transmission cable would be Arden Avenue, in a residential 
area (Figure 8 – Option 3 Great Kills with Photograph Key; Photographs C18 through C20).  The street sequence 
from there is Amboy Road, Richmond Road, Targee Street, Vanderbilt Avenue, Bay Street, Edgewater Street to 
the proposed Converter Station.  
 
Brooklyn Option 2 – Brooklyn In-Water to Gowanus Substation  
Option 2 has the shortest terrestrial component.  The converted HVAC cable will follow the east side of the 
Narrows Channel to Buttermilk Channel where it will follow the pier line from Buttermilk Channel to Bay 
Channel.  At Bay Channel it will enter via the 4100 1st Street pier in the Gowanus Station (see Figure 3).   Three 
landings were evaluated for this option.  Each of the locations would have required space for a converter 
station, but none offered such space. These landing options are discussed in the next section in detail.  
 
Brooklyn Option 4 – Gravesend Belt Parkway to Gowanus Substation  
Option 4’s submarine route branches off the preferred HVDC cable route at the same location as option 2: 3.44 
miles (5.53 kilometers) southeast of the Verrazzano-Narrows Bridge. It turns northeast 2.25 miles (3.62 
kilometers) southeast of the bridge, extending 1.40 miles (2.26 kilometers) towards King’s County. Based on 
observed conditions, the terrestrial route could result in major traffic disruptions particularly along the Belt 
Parkway and the dense industrial warehouse area along 2nd Avenue.  This option’s route takes it ashore at Bay 
Parkway between Bensonhurst Park and the shopping complex anchored by a Target Store (Figure 9 – 
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Gravesend Landing with Photograph Key; Photographs C21 – C25).  The trench line then follows the western 
side of the Belt Parkway which, for much of the distance, is adjacent to the Bensonhurst Park walkway.  The 
route would exit onto 2nd Avenue and follow that north to the Gowanus Station.   
 

CULTURAL RESOURCES DUE DILIGENCE REVIEW WITH RESULTS 
 
The due diligence site file review prefaced the creation of the proposed work plan.  The review was completed 
to determine 1) the overall archaeological sensitivity of the off-shore preferred and option routes; 2) the 
archaeological sensitivity of the upland options; and 3) the number of listed and eligible historic properties and 
districts that immediately bounded the proposed terrestrial street routes. The in-field reviews were limited to 
drive-overs of the land routes.  These were completed by Carol S. Weed and Sarah Sklar on October 27 and 28, 
2022.  
 
Data Sources Reviewed 
 
For due diligence site file and project area review, the off-shore and upland routes were both considered.  The 
common sources used by both sets of investigators included the NYSHPO NYCRIS which subsumes the LPC) 
landmark properties and the NYSM site lists.  Meade’s (2020) New York City Cemetery inventory also was 
referenced for the terrestrial options.  
 
Mathew Shepard (NYSHPO CRIS) was provided with Geographic Information System (GIS) merged polygon 
shapefiles and, in turn, he provided data sets for both submerged and upland cultural resources in addition to 
listings of previously completed surveys. The merged polygon shapefiles will be filed with this packet submission 
to NYSHPO and LPC.  
 
The offshore shapefiles included the centerline and a 1-mile (1.6 kilometer) buffer.  The upland merged 
polygon/shapefile included the centerline and a 320-foot (97.5 meter]) buffer located to either side of the 
centerline.  The latter width commonly included all buildings, structures, and objects facing inward toward the 
centerline on any given road.   SEARCH further reviewed the NYSHPO historic project plot maps for any 
submerged historic resource surveys within a one-mile search buffer of the proposed routes. SEARCH also used 
the BOEM Archaeological Resource Information Database, the National Oceanic and Atmospheric 
Administration’s (NOAA) Automated Wreck and Obstruction Information System (AWOIS), the NOAA Electronic 
Navigation Charts Database (ENC), and Global GIS Data Services, LLC’s Global Maritime Wrecks Database 
(GMWD) to identify known or potential shipwrecks within the buffer areas for all off-shore routing and the 
landing locations for Options 1, 2, 3, and 4.   
 
Submarine Cable Route Site File Review Results  
 
SEARCH’s due diligence site file review of the preferred and alternate routes reports all known submerged sites, 
shipwrecks, and surveys within the one-mile APE for each corridor. Each route and their associated results are 
discussed below.  A master table including all submerged cultural resources are presented by preferred and 
alternative options in Attachment B, Table B1- Master Previous Offshore Surveys, Table B2 - Master Offshore 
Cultural Resources Sites.  The submarine cable route figures are presented in Attachment A and are Figures 10 
through 13.  The latter show the locations of previously surveyed areas and the reported locations of offshore 
shipwrecks.   
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Preferred HVDC and HVAC Routes 
The due diligence record search of the preferred HVDC and HVAC routed found that 12 surveys had been 
conducted of some part of the two preferred routes (Table B1; see Figure 10 – Submerged Surveys within 1-
mile of the Preferred Route).   
 
An additional survey report provides supplementary information to one survey on the list (NYSHPO Survey 
08SR58377 supplements NYSHPO Survey 09SR59295) and it is not displayed on Figure B1. Five surveys cross the 
preferred route (see Figure 10). Survey 02SR52309 is a maritime shipwreck survey corridor that crosses the 
HVDC and HVAC routes at three locations across Upper and Lower New York Bay. Survey 02SR53363 is a 
maritime shipwreck survey that overlaps the northern portion of the HVDC route and the southern area of the 
HVAC route. Survey 09SR59295 is a large maritime survey located in Lower New York Bay and overlaps much of 
the HVDC route. Surveys 17SR0034 and 18SR56141 are maritime surveys associated with the same proposed 
construction project, with survey 18SR56141 supplementing survey 17SR0034. Both survey areas overlap a small 
portion of the HVDC route in Lower New York Bay. These surveys were the first identified in the record search 
review that include sub-bottom analysis for buried, pre-contact paleofeatures. Finally, survey 21SR00597 is a 
maritime survey located south of surveys 17SR00334 and 18SR56141 and overlaps the preferred HVDC route for 
a short stretch. 
 
The NYCRIS review yielded no information on submerged archaeological sites or historic properties within 1-mile 
(1.6 kilometer) of the preferred HVDC and HVAC routes. However, BOEM, NOAA AWOIS and ENC, and the 
GMWD databases contained 66 known shipwrecks within search area (Table B2; see Figure 11 – Shipwrecks 
within 1-mile of the Preferred Route). None of the shipwrecks are plotted within the 200 feet (61 meters) work 
corridor. Additionally, none of the wrecks identified are within 164 feet (50 meters) of the work corridor edge, 
ensuring that all of the plotted wreck locations have at least a 165-foot (50 meter) buffer between the work area 
and the plotted wreck locations. It is important to note that plotted wreck locations may include error based on 
reporting standards and potential for post-depositional movement. 
 
In addition to shipwreck and recorded sites, NYSHPO Surveys 17SR00334, 18SR56141, and 21SR00597 included 
sub-bottom analysis of the Lower New York Bay buried sediments for potential intact subaerial landforms and 
pre-Colonial period features. These features are commonly referred to as Ancient Submerged Landform 
Features (ASLFs).  None of the surveys identified any intact landforms within the work corridor of the preferred 
HVDC route. Surveys 17SR00334 and 18SR56141 identified one nearby ASLF, an intact peat deposits southwest 
of the Ambrose Channel (Schmidt et al. 2017, 2019). Survey 21SR00597 noted two areas with potential ASLFs, 
intact clinoform bedding northeast of Ambrose Channel and a preserved paleochannel feature to the southwest 
of the Ambrose Channel (Wilson and Gates 2021). These results suggest the presence of a preserved migrating 
paleochannel feature and potential margin deposits buried within Lower New York Bay.  
 
Staten Island Option Route Landings 
Option 1 – Gateway: The NYCRIS record search identified three (3) maritime surveys within 1 mile (mi) (1.6 
kilometers [km]) of the option’s submerged route (Table B1). Of these, NYSHPO Surveys 02SR52309 and 
02SR53363 cross the option where it branches off the preferred HVDC route (see Figure 12 – Submerged 
Surveys and Archaeological Sites within 1-mile of Optional Routes)). No submerged archaeological sites or 
historic resources identified in NYCRIS are within 1-mile (1.6 kilometer) of Option 1. SEARCH identified 11 
shipwrecks within 1 mile (1.6 kilometer) of the option, but none of these are within the 200 feet (61 meters) 
work corridor or within 50 m (164 ft) of the corridor’s edge (Table B2; Figure 13 – Shipwrecks within 1-mile of 
Optional Routes). 
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Option 3 – Great Kills: The NYCRIS database review identified six (6) maritime surveys within 1 mile (1.6 
kilometer) of the option (Table B1). Three of the surveys overlap the option route: surveys 02SR52309, 
02SR53363, and 09SR59295. Each of the surveys overlap the option across its eastern portion (Figure 12). 
 
Option 3 is the only route within 1 mile (1.6 kilometer) of submerged sites within the NYCRIS database. SEARCH 
identified 11 sites within the review area (Table B1; see Figure 12), but none of these were located within the 
200 feet (61 meters) work corridor or the 50 m (164 ft) buffer beyond the work corridor. An additional 17 
wrecks were identified within 1 mi (1.6 km) of the option (Table B1). As with the sites, none of the wrecks fall 
within the 200 feet (61 meters) work corridor or a 164-foot (50 meter) buffer beyond the corridor (see Figure 
13).  
 
Brooklyn Option Route Landings 
Option 2 – Brooklyn: SEARCH identified 12 maritime surveys located within 1 mile (1.6 kilometer) of the option 
(Table B1). Survey 02SR53363 overlaps the option’s route. Additionally, survey 08SR59099, a maritime survey 
located within Upper New York Bay, overlaps Option 2’s 200 feet (61 meters) work corridor near its proposed 
landfall location (see Figure 12).  
 
No submerged archaeological sites or historic resources within the NYCRIS system are within 1 mi (1.6 km) of 
Option 2.  SEARCH’s review identified 31 shipwrecks within 1 mile (1.6 kilometers) of the option. One of these is 
located within the 200 foot work zone and is classified on the NOAA ENC (n.d.) database as an ‘unknown 
dangerous wreck without a loss date’ (Table B1). No additional wrecks are located within the 200 foot work 
zone or within 50 m (164 ft) of the work zone edge (see Figure 13). 
 
Option 4 – Gravesend: Eight (8) maritime surveys from the NYCRIS database and the NYSHPO historic resource 
plot maps are within 1 mile (1.6 kilometers) of this option (Table B1).  Only one survey overlaps the option’s 
route and the 200 foot work corridor: survey 09SR59295. This survey overlaps the southern end of the option 
(see Figure 12).  
 
No submerged archaeological sites or historic resources identified within the NYCRIS database are within 1 mile 
(1.6 kilometer) of Option 3; however, SEARCH identified 44 shipwrecks within this distance (Table B1). One of 
these is located just outside the 200 foot work corridor, 104 feet (31.6 meters) from the option center line (see 
Figure 13). This wreck is classified on the NOAA ENC (n.d.) as an “unknown dangerous wreck without a sink 
date.”  
 
Land Route Site File Results  
 
The terrestrial options subject to site file review were HVAC Preferred Option A to CEH, Staten Island Options 1 
and 3 including landings on Edgewater Street, Arden Avenue, and South Beach; Brooklyn Options  2 and 4 and 
the vicinities of the landings on Bay Parkway,  the 65th Street Railyard north of 1st Avenue, the Bush Terminal 
42nd Street Pier off 1st Avenue, the Gowanus Station Pier east of the intersection of 2nd Avenue and 29th Street, 
and the proposed CEH near Marshall Street off of Johns Street.  The centerline streets were driven.    There was 
no access to the fenced location of the Reynolds Shipyard, which will be demolished for part of the Edgewater 
Converter Station, the 65th Street Railyard north of 1st Avenue, the Bush Terminal 42nd Street Pier off 1st Avenue, 
the Gowanus Station Pier east of the intersection of 2nd Avenue and 29th Street, or the proposed location of the 
CEH.  
 
Table 1 – Land Route Due Diligence Summary Data presents a summary by upland options.  NYSHPO Individual 
buildings, structures, districts, and NYC Landmarks are accounted for in the table.  Individual elements within 



 
 
 
 
 
 

11 
 

districts may not all be represented as some of these were outside of the buffer boundaries.  On the table, 
archaeological sites are noted by their NYSHPO Unique Site Numbers (USNs) or those applied to such properties 
by the NYSM and LPC.   Also summarized are those resources with an Undetermined status and those that have 
been determined Not Eligible for listing in the State or National Registers of Historic Places (S/NRHP). 
 

Table 1.  Land Route Due Diligence Summary Data 
Option Search 

Section 
Eligible Listed NR 

Listed 
LPC 
Landmark 

Not 
Eligible 

Undetermined 

Option 1 - 
Gateway 

Centerline 2 2   2 17 
Buffer 4    1 13 

Option 2 Centerline       
Buffer       

Option 3 – 
Great Kills 

Centerline 11 1  4 20 37 
Buffer 3   5 8 19 

Option 4 -
Gravesend 

Centerline 7 3   11 5 
Buffer 3 1  2 13 10 

Option A - 
To CEH 

Centerline 11 1 6  8 9 
Buffer 5 80 10  46 18 

        
TOTAL =   46 88 16 11 109 129 

 
Attachment C contains the detailed Master Land Route Cultural Resources table (Table C1) which is ordered by 
Option and eligibility status.  The option routes are illustrated on Figures 2 and 3.    
 
The following summaries focus on upland resources that by age, function, or location could be directly affected 
by proposed trenching.  A caveat is warranted at this point.  As noted earlier in the Upland Construction 
Methods section, the street trenches will be placed within the curbside lane.   The working assumption in all 
cases is that the working side of a road will follow the direction of land cable from its landing to its station 
(Edgewater Converter, ConEd CEH) or substation (Gowanus Station).  The second assumption is that the cable 
road trenches represent typical utility street installments.  Such installments routinely do not result in direct 
impacts to inventoried historic properties.  However, the resource types that might be directly affected are 
those such as cemeteries, archaeological sites, and underground transportation features such as tunnels and 
subways that could be physically intersected by a trench or destabilized by vibration.  
 
Staten Island – Option 1 Gateway 
Option 1 – Gateway is the terrestrial alternative that would link the HVDC offshore cable route to the Edgewater 
Converter Station via South Beach and city streets (Table C1).  The Gateway Landing would occur on South 
Beach and the buried HVDC cable route would skirt USS North Carolina Road within Fort Wadsworth, following 
Lily Pond Avenue, School Road, Bay Street, Clifton Avenue, to end at the Converter Station on Edgewater Street.   
 
In total, 41 resources are present, either facing the centerline roads or in the adjacent buffers.  NYSHPO has 
determined that South Beach, in general, and the adjacent 10-to-30- foot terraces are archaeologically sensitive.  
The reason for the assignment is the presence of the archaeological remains of the Old Doup Town (aka Dutch 
Oude Dorp; Oude Dorp; Old Town) on the 20- and 30-foot terraces (USN 08501.000027; Boller 1972, Salwen 
1967).  Bolton (1934), Anderson and Sainz (1965), and John Milner Associates (JMA 1978) also reported 
Indigenous Nation uses of the same setting dating to the Archaic and Woodland archaeological eras (John Milner 
Associates 1978).  Old Doup Town remnants are within the Fort Wadsworth Historic District (98NR01405, USN 
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8501.004168) and the buffer on the east side of Lily Pond Avenue and USS North Carolina includes various fort 
buildings at least one of which is demolished (USN 8501.003056).   
 
Once the terrestrial Gateway option leaves Lily Pond Avenue, it trends east onto School Road toward Bay Street 
with its bounding residential and commercial properties.  The side streets along Bay Street also exhibit the same 
functional characteristics though three building complexes of note are also present.  These are St. Mary’s R.C. 
Church with its rectory and school (USN 8501.003728; Anonymous 2022), St. John’s Church Complex 
(94NR00547), and the Rosebank United States Coast Guard Station which was the former Quarantine Station 
(USN 8501.003366; Howe 2013).  None of these resources have reported elements that could now be masked by 
existing Bay Street.  
 
Staten Island – Option 3 Great Kill 
Option 3 – Great Kill traverses the southeast quadrant of Staten Island via city streets.  This route would link the 
HVDC offshore cable route to the Converter Station via a landing at Arden Avenue. The cable route trends west 
to Amboy Road, and then continues generally eastward to the Converter Station via Richmond Road, Targee 
Street, Vanderbilt Avenue, Bay Street, ending on Edgewater Street at the proposed Edgewater Street Converter 
Station complex.   
 
In total, 111 resources are present either bounding the centerline roads or in the adjacent buffers.  The landing 
location is within a NYSHPO defined archaeological sensitivity area.  Arden Avenue, in the area, has received 
renovation since Hurricane Sandy according the NYSHPO (NYSHPO #19PR01002).  Two inventoried buildings are 
located on east of the landing’s HDD on Mayberry Promenade.  One of the residences was determined Not 
Eligible and the status of the other is Undetermined.   
 
From Arden Avenue through Richmond Road, the HVDC centerline route is bounded by residential and named 
neighborhoods with commercial enterprises, schools, and public facilities.  A suite of notable resources are 
adjacent to the centerline route in this segment: two cemeteries (Oceanview and Moravian), the Ernest Flagg’s 
Todt Hill house (LP-01407) on Richmond Road, and two National Register properties (90NR01012 Billou-Stillwell-
Penne House; St. Alban’s Episcopal Church - 90NR01040).  The two cemeteries are layered down ridge slopes 
and their current southern boundaries are marked by stone walls.  It is presently unknown if these boundary 
walls have been in place since the cemetery platting or if boundary walls were erected later in the resources’ 
use-span.  The Ernest Flagg House is the only one in that complex that fronts a major thoroughfare. The other 
associated elements are upslope and on the top of the adjacent ridge line to the west. The St. Albans Church 
Complex and the Billou-Stillwell-Penne house are representative of the types and ages of the buildings along 
both roads.   
 
As the HVDC cable route leaves Richmond Road and continues to its terminus at the Edgewater Converter 
Station, the neighborhoods give way to more commercial development and large institutional complexes also 
appear.  Residences, schools, and churches also are present.  The largest of the institutional complexes on the 
Great Kills Option is on Vanderbilt and it is the U.S. Marine Hospital Complex.  The complex buildings and 
structures are set on an upslope from Vanderbilt Road and are well away from the street proper.      
 
Brooklyn – Option 2 Brooklyn In-Water to Gowanus Substation  
Option 2 is effectively an off-shore route (discussed above) that would end at the Gowanus Station. Three 
alternative landings were proposed for the option.  The southernmost alternative was proposed to come ashore 
in the 65th Street railyard.  The second alternative landing would align with the 54th Street pier.  The first and 
second alternative routes would follow 1st Avenue, 39th Street and 2nd Avenue to reach the Gowanus Station.  
The third option takes Option 2 directly to the Gowanus Station.   
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As will be noted, there are no resources listed on Table 1 (summary data above) for Option 2 but historic 
properties are present.  Those resources include districts that have eastern boundaries on 2nd Avenue, are 
elements within those districts, or as a standalone resource.  The standalone resource is USN 4701.018845 (Owls 
Head WWTP).  It lies south of the 65th Street alternative landing site.  The resource was determined Not Eligible.  
The two districts in question are the United States (U.S.). Army Military Ocean Terminal (90NR01314; Smith 
1983) and the Bush Terminal Historic District (USN 4701.019392).  The U.S. Army Military Ocean Terminal 
nomination form indicates that the Terminal stretches along 2nd Avenue from 58th Street to 65th Street along 2nd 
Avenue.  Supporting figures in the nomination form show that rail lines present between 64th and 65th streets 
are part of the nominated resource but the form does not include the full extent of the lines between 65th Street 
and Shore Parkway.  It appears that the 65th Street landing could occur outside of the Terminal’s nomination 
boundaries.  The Bush Terminal Historic District (USN 4701.000057, USN 4701.019392; Wood and Gable 1974) 
encompasses parts of 1st and 2nd Avenues between 28th and 50th streets.  The 54th Street alternative landing 
location is outside the Bush Terminal district on the south but it would cut trench on both avenues.  The 
terminal Gowanus Generating Station was studied by John Milner and Associates (McVarish et al. 2008) and 
NYSHPO accepted their recommendation that no significant historic resources were present.   
 
Brooklyn – Option 4 Gravesend to Gowanus Substation  
On Table C1, Option 4 is divided into two parts.  Part 1 coincides with the landing on Bay Parkway and route as it 
follows the Belt Parkway to its exit on 2nd Avenue.  Part 2 covers the route after it leaves the Belt Parkway and 
continues northward along 2nd Avenue to the Gowanus Station. In total, 55 resources are present facing the 
centerline route and within the adjacent buffers.   
 
The proposed option’s landing could occur on Bay Parkway.  The parkway’s end at this point is effectively a cul-
de-sac with parking for users of both Bensonhurst Park facilities to the northwest and a Target/Kohl’s complex 
to the southeast (see Photograph C25).  Somewhat surprisingly, this section of the shoreline is not indicated as 
an archaeologically sensitive area though such locations are nearby in the Fort Hamilton vicinity (90NR01295 
Casement Fort; LP-00958 Casement Fort, Fort Hamilton Officer’s Club; USN 4701.020796 Fort Hamilton Army 
Base; USN 4701.024908 Fort Hamilton Interchange Area archaeological site).  Once on the Belt Parkway, the 
option route within the roadway is unknown.  All of the inventoried properties within the Belt Parkway segment 
are outside of the road ROW except for NYSM archaeological sites 3605 and 3611.  These were identified by 
Parker (1920) and their precise locations are unknown (Merwin 2022).  NYSHPO presents their boundaries as red 
blobs in NYCRIS and that means that the area is sensitive for such resources.   
 
The Part 2 resources, following along Shore Parkway and 2nd Avenue to Gowanus Station were discussed in the 
Option 2 discussion above.     
 
Brooklyn - HVAC Option A to CEH  
Option A originates on 29th Street at its intersection with 4th Avenue.  From 4th Avenue, it follows Atlantic 
Avenue, Boerum Place, Adams Street, to Gold Street (Figure 14 – CEH Photograph Key; Photographs C26 
through C28).  Along this routing there are 194 resources either on the centerline route or in the adjacent 
buffers.  Included in the total are 16 National Register properties and 97 that have been determined eligible to 
the S/NRHP or are now listed in the State Register.   
 
Archaeological sensitivity is shown by NYSHPO along 4th Avenue, Atlantic Avenue, and Adams Street.  Meade 
(2020) reported that the Rapalye Family Cemetery is documented as adjacent to or on Adams Street east of 
Walt Whitman Park.  Similarly, six transportation resources are present, all of which are underground resources 
that follow parts of 4th Avenue, Adams Street at Joraleman Street, and Atlantic Avenue.  The subway stations 
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include the 4th Avenue Subway Station (IND; 90NR05370), the Borough Hall Subway Station (IRT; 04NR05274), 
the Atlantic Avenue Subway Station IRT & BMT – Atlantic Avenue (USN 4701.013844), and the Atlantic Avenue 
Subway Station (IRT; 04NR05282).1  Also included are the Atlantic Avenue Control House (90NR01275) and the 
Atlantic Avenue Tunnel (aka Cobble Hill Tunnel; 90NR03137).  All but the Atlantic Avenue Subway Station IRT & 
BMT are National Register listed properties.  Though the Atlantic Avenue Tunnel is non-operational it is still 
intact and its terminus is at Boerum Place.  In all instances, these cemetery and transportation resources are 
susceptible to direct impacts from any subsurface construction direct impacts or indirect vibration impacts.  
 

PROPOSED CULTURAL RESOURCES WORK PLAN 
 
The proposed work plan presented below is predicated on the results of the due diligence review just presented.  
The work plan would be implemented and, as needed, modified if any of the review agencies request additional 
investigations on routing that will be advanced by the Applicant.   
 
The work plan is divided into six subsections (Supplemental Data Sources, Proposed Areas of Potential Effect 
(APEs), Field Methods, Reporting, Schedule, and Personnel).  The plan is structured to conform to the work plan 
specifications outlined in the New York City Landmarks Preservation Commission’s Guidelines for Archaeological 
Work in New York City (Sutphin et al. 2018).   
 
Supplemental Data Sources  
 
The review of supplemental data sources may be requested by reviewing agencies.  In the event that Phase IA or 
other reporting products are requested, these sources relevant to submerged resources would be referenced in 
addition to those used during the due diligence review: historic maps and maritime charts for the subject area.   
 
The supplemental sources that will be used for upland resources will be borough-specific historical societies; the 
New York Public Library Map Division Sanborn and borough specific coverage for road routing and dimensional 
data; Parker (1920) for Indigenous Nation village and camp site locations not noted in the NYSM inventory; 
Meade (2020) for the reported presence of historic cemeteries adjacent or crossed by the option centerline 
roads; and the United State Department of Agriculture Natural Resources Conservation Service Web Soil Survey 
data for the extent of fill and made soils particularly at landings and within the pier complex south of Gowanus 
Substation.   
 
Proposed Areas of Potential Effect (APEs)/Submerged and Terrestrial Routes 
 
Based on the results of the due diligence searches, we are proposing separate offshore and upland APEs.  The 
proposed offshore APE will encompass a 200-foot (61-meter horizontal work area extending to a depth of 4 ft 
(1.2 m) below the seafloor surface except below federal channels, navigation channels, and extraordinary 
seabed conditions where a burial depth of up to 14 ft (4.3 m) below the seafloor surface is expected. The final 
burial depth in each submarine area will be determined in consultation with the USACE. The total length of the 
proposed HVDC corridor is 36.2 mi (58.3 km). The corridor begins in Federal waters and continues northwest 
across Lower New York Bay (Figure 15 – Preferred Route with Recommended Survey Areas). The HVDC corridor 
remains on the northeastern side of the Ambrose Channel and it turns northward just south of Coney Island. At 
Gravesend Bay, the HVDC corridor crosses the Ambrose Channel and it then continues northward, under the 
Verrazzano-Narrows Bridge. Past the north side of the bridge, the corridor turns towards Staten Island, making 

 
1 The parenthetical initials after each subway name are the historic era corporations or companies that developed various lines in NYC.  In this case, they stand for 

Independent Subway System (IND), Brooklyn-Manhattan Transit Corporation (BMT), and Interborough Rapid Transit Company (IRT).  
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landfall at the proposed Edgewater Street Converter Station. The transition from submarine to terrestrial 
disturbance will occur at a coffer dam next to the station. The configuration of the terrestrial HDD receiving pit 
and the terrestrial work space are discussed below.    
 
After the conversion is completed at the Edgewater Street Converter Station, the submerged HVAC cable 
corridor will resume the size specifications of the HVDC corridor after leaving the HVAC cofferdam.  The corridor 
APE will be 200 ft (61 m) wide and 14 ft (4.3 m) deep. The corridor continues to the middle of the bay and then 
turns northward into Upper New York Bay. The HVAC corridor gradually turns to the northeast until it abruptly 
turns to the southeast and makes landfall at a pier located at 4100 1st Street. At the transition from submarine 
to terrestrial disturbance, the APE again consists of a cofferdam or a temporary gravity cell structure.  The 
proposed upland APE considers the on-shore work area of each landing including the vertical distance from 
existing ground surface to 10 ft (3 m) below the bottom of the trench line.  The vertical extent of the APE is 
based on the areas sandy soils which may necessitate extra space for shoring or other safety measures.  Once 
the upland cable lines leave the HDD pit, the APE will revert to the horizontal extent of the proposed trench plus 
10 ft (3 m) to either side of the trench wall. The expanded horizontal extent considers the presence of historic 
features such as cemeteries that are adjacent to the route roads and also changes in road alignments which may 
now mask historic features.      
 
Field Methods 
 
Offshore Field Methods 
SEARCH predicates the following discussion of methods on the conclusion that subsequent work would include 
HRG survey.  SEARCH may recommend secondary diver investigations and/or coring depending on findings from 
the HRG survey.  The areas that should be subject to HRG survey are based on the site file review and provide 
details for potential Phase 1b investigations. 
 
SEARCH’s due diligence site file review noted that 18.6 mi (29.9 km) of the total 36.2 mi (58.3 km) preferred 
HVDC and HVAC corridor has already been subject to maritime cultural resources survey. This consists of 51% of 
the APE. Of the portion of the corridor that has already been surveyed, 15.9 mi (25.6 km) has been surveyed for 
only shipwrecks and 2.7 mi (4.3 km) has been surveyed for both shipwrecks and preserved pre-contact features 
and landscapes. SEARCH recommend no additional survey for the 2.7 mi (4.3 km) of the corridor that has been 
surveyed for shipwreck and pre-contact landscape features. SEARCH recommends a Phase 1b HRG remote 
sensing survey for the remaining 33.5 mi (53.9 km) of the preferred route. The 15.9 mi (25.6 km) of the 
preferred route that has been surveyed for shipwrecks is recommended for sub-bottom profiler survey. The 17.6 
mi (28.3 km) of the preferred HVDC and HVAC corridor that has not been subject to maritime cultural resources 
survey is recommended for full remote sensing survey including sub-bottom, side-scan sonar, and 
magnetometer survey (see Figure 15). 
 
Submerged Remote Sensing Survey: SEARCH recommends maritime HRG survey along the Preferred HVDC and 
HVAC APEs, generally following guidelines established by BOEM in Guidelines for Providing Archaeological and 
Historic Property Information Pursuant to 30 CFR Part 585. By doing so, the survey results from New York State 
waters can be seamlessly integrated with results of survey in Federal waters. Based on these standards, SEARCH 
recommends HRG survey along the APE corridor be conducted using 98-foot (30 meter) line spacing. The entire 
APE survey corridor can be covered with three survey transects. As with the BOEM (2020) recommendations, 
SEARCH recommends a tie-line survey perpendicular to the corridor every 1640 feet (500 meters). 
 
The equipment used for HRG survey will depend on the data gaps that the survey is intended to fill. For locations 
where no maritime cultural resource survey has been conducted, a full suite of remote sensing equipment 
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should be used. These include a magnetometer, side-scan sonar system, and a sub-bottom profiler. Location 
data during the survey should be recorded using a state-of-the-art navigation system with sub-meter accuracy. 
Location data should be continuously recorded during the survey and logged digitally. 
 
The magnetometer will provide data about the location, size, and distribution of ferrous objects and associated 
shipwreck material within the APE. SEARCH recommends deploying a magnetometer and recovering a minimum 
of three transects of data at 98-foot (30-meter) spacing to provide sufficient data to identify potential cultural 
materials and distinguish them from infrastructure such as pipes and cables. During survey, the magnetometer 
should not exceed 19.7 feet (6 meters) above the sea floor. The magnetometer data should be sampled at 
greater than 4.0 Hz and the sensor data stored digitally. 
 
The side-scan sonar provides a visual representation of the sea floor based on acoustic reflections of the 
sediment surface. This image can be used to identify potential wreck debris, historic resource materials, changes 
in sedimentation, or glacial debris within the APE. The side-scan sonar system should operate at 500-kHz or 
greater and be capable of resolving targets as small as 1.6 feet (0.5 meters) at maximum range. The side-scan 
sonar data must provide 100 percent overlapping coverage of the work corridor. The sensor should be towed 
above the seafloor at a height between 10-20 percent of its maximum range. Data should be stored digitally and 
monitored during survey to ensure date quality and acquisition. 
 
The sub-bottom profiler provides a visual representation of changes in sediment below the sea-floor surface, 
helping to identify both potential buried post-contact cultural materials, such as shipwrecks, as well as buried 
and preserved ASLFs. These features may be indicative of preserved past landscapes including buried river and 
stream channels, lakes, estuaries, and the adjacent landscapes where past populations lived and thrived during 
periods of lower sea level. Due to the shallow depth of potential disturbance (<10 m), a Compressed High 
Intensity Radar Pulse (CHIRP) system is adequate for the sub-bottom survey. The system employed should 
provide a vertical bed resolution of 1.0 feet (0.3 meters).  
 
As discussed above, 15.9 miles (25.6 kilometers; 43%) of the preferred HVDC and HVAC corridor is 
recommended for full maritime survey using the magnetometer, side-scan sonar, and sub-bottom profilers. An 
additional 17.6 miles (28.3 kilometers; 48%) is recommended for only sub-bottom profiler survey rather than 
the entire suite of remote sensing tools. 
 
Based on the findings of the HRG survey, additional work may be recommended. These may include diver 
identification or sub-surface coring of potential submerged cultural resources and/or ASLFs. Conversely, the 
proposed route may be adjusted to avoid any potential cultural resources or ASLFs identified during survey, 
negating the need for further investigations. 
 
Upland Field Methods  
If the agencies request a Phase Ia or Documentary Study, they may also request additional drive-over/walkover 
to confirm the existing conditions of properties currently classified as Undetermined.  Each such location will be 
visited and its existing condition recorded.  Of particular interest should be those resources that were originally 
recorded as schools, churches, and similar cultural institutions that no longer function as originally recorded.   
 
Monitoring open trench work is an option if any upland option advances to construction.  In this event, a 
monitoring plan will be formulated based on the construction plans for the route section in question.   
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Reporting  
 
Since 2014, NYSHPO has requested that separate Phase 1a level documents be submitted for archaeological 
assessments and those considering buildings/structures.  The latter document is referred to as a Reconnaissance 
Level Historic Survey.  We assume, then, that the offshore routes will be completed as required with a minor 
contribution from Matrix to cover the terrestrial segment of any landing.   
 
Maritime reporting of the findings of the Phase 1a and subsequent 1b survey will adhere to NYSHPO guidelines 
for reporting. To ensure that reporting guidelines follow federal standards, a list of all magnetometer anomalies 
and side-scan sonar acoustic targets will be provided to NYSHPO, NYSM, and LPC. Side-scan sonar targets will be 
presented in a table with representative imagery. Finally, sub-bottom acoustic reflectors indicative of cultural 
resources or ASLFs will be presented with representative imagery and a plan view of the observed feature 
extents. 
 
Each report will be supported by glossary/abbreviation lists, references cited, figures, photographs with photo 
logs/keys, and, if needed artifact catalogs.  
 
Project Schedule 
 
The application is currently proposed to be submitted in the first half of 2023.  Once approved, it is anticipated 
that site clearing to final site work will take a maximum of 54 weeks.  Construction at the converter station 
location include site clearing, site grading, placement of foundations and underground facilities, building and 
equipment erection, and final site work.    
 
Personnel 
 
The current cultural resources team for the project is comprised of the following archaeologists and a senior 
planner.   
 
Submerged Cultural Resources (SEARCH) 
Project Manager: Jordon Loucks (Ph.D., RPA 39754531) Project Manager, SEARCH Florida – Jacksonville Office 
Email: jordon.loucks@searchinc.com, office: 904-379-8338, cell: 607-237-2517 
 
Principal Investigator, Field Lead, and Senior Author: Neil N. Puckett (Ph.D., RPA 4836) Senior Maritime 
Archaeologist, SEARCH – Austin Station 
Email: neil.puckett@searchinc.com, cell: 775-527-0016 
 
Terrestrial Cultural Resources 
Principal Investigator, Field Lead, and Senior Author/Editor: Carol S. Weed (M.A., RPA 989090) 
Senior Cultural Resources Specialist (for) Matrix New World Engineering 
Email: cweed@mnwe.com (cc: csw13108@gmail.com), cell: 646.276.2460 
 
Senior Planner: Sarah F. Sklar (AICP, LEED GA), Matrix New World Engineering 
Email: ssklar@mnwe.com, office: 646-273-5570 
 
 

mailto:jordon.loucks@searchinc.com
mailto:neil.puckett@searchinc.com
mailto:cweed@mnwe.com
mailto:csw13108@gmail.com
mailto:ssklar@mnwe.com
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In conclusion, Matrix requests your comment on the Proposed Project and the work plan outlined herein.  If you 
have any questions or require additional information, I can be reached at cell phone 646.276.2460 or 
cweed@mnwe.com (cc: csw13108@gmail.com) 
 
Sincerely, 
MATRIX NEW WORLD ENGINEERING 
 
 
 
Carol S. Weed, M.A. (RPA #989090) 
Senior Cultural Resource Specialist  
(for) Matrix New World Engineering 
 
Attachments: 

• A – Figures 1 through 15 
• B – Submarine Cable Tables (SEARCH)  
• C – Land Cable Photographs and Table 
• D – Preferred and Options Shapefiles 

 
Electronic copy to: 

• Matrix:  Donna McCormack, Sarah Sklar 
• SEARCH  Neil Puckett, Jordon Loucks 

 
 
 

mailto:cweed@mnwe.com
mailto:csw13108@gmail.com
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From: Carol Weed
To: Gina Santucci (LPC)
Cc: Sarah Sklar; Donna McCormack
Subject: Project Notification (pre-RER) for Anbaric Hera Power Link, 2/11/2023
Date: Saturday, February 11, 2023 3:03:46 PM
Attachments: AttachmentA_AllFigures_FullSize.pdf

AttachmentB_TablesB1andB2_021123.pdf
AttachmentC_BothParts_FullSize.pdf
CRIS Downloads (1).zip

[EXTERNAL]

(sent 2/11/2023 for review 2/13/2023)

Good Morning Gina:  

On behalf of Anbaric Development Partners, LLC (Applicant), Matrix New World
Engineering, Land Surveying, and Landscape Architecture, PC (Matrix) is requesting
initial consultation on the proposed Hera Power Link (Proposed Project). An
application to New York State Public Service Commission (PSC) for a Certificate of
Environmental Compatibility and Public Need is currently being prepared for the
Proposed Project. This application requires assessment of potential environmental
impacts on cultural resources.  We are informing your office of the project and are
seeking initial comment on the need to monitor street trenching if the Proposed
Project is routed via open street trenching through LPC Districts or in the vicinity of
cemeteries.

The attached cover letter provides a project description, the results of a
cultural resources due diligence, and a preliminary work plan developed primarily for
Phase IA or Documentary Study work if requested by NYSHPO or LPC.  NYSHPO also
is being provided the same materials.  Four attachments are referenced in the letter. 
These include figures (Attachment A), Submarine Resource Tables (Attachment B),
Land Route Photographs and Route-specific Resource Table (Attachment C), and
Project Shapefiles (Attachment D).   

As discussed in the cover letter, the Applicant has defined both Preferred and
Alternative Options that are primarily distinguished between those with upland or
submarine routings.  In addition to the submarine cable transmission and land cable
routes, eight preferred and alternative landing locations also were subjected to in-
field and site file review.  These include
 

1. Staten Island – Option 1, Gateway, Arden Avenue
2. Staten Island – Option 3, Great Kills, South Beach
3. Staten Island – 200 Edgewater Street, HVDC to HVAC Converter Station (a point

of interconnection [POI])
4. Brooklyn – Option 2 Brooklyn In-Water, an alternative landing in the railyard

near 65th Street and 1st Avenue
5. Brooklyn – Option 2 Brooklyn In-water, an alternative landing at the 42nd Street

Pier off 1st Avenue
6. Brooklyn – Option 2 Brooklyn In-water, preferred landing at Brooklyn’s ConEd

Gowanus Generating Station land pier at 4100 1st Avenue
7. Brooklyn Consolidated Edison (ConEd) Clean Energy Hub (CEH) on Marshall

mailto:csw13108@gmail.com
mailto:GSantucci@lpc.nyc.gov
mailto:ssklar@mnwe.com
mailto:dmccormack@mnwe.com


Street off of John Street
8. Brooklyn – Option 4 Gravesend, Bay Parkway landing

 
If block and lot numbers are needed for the landings at this juncture in your review, I
can provide them.  Please do not hesitate to reach out to me if you have questions or
need any other information.  

In advance, I thank you for your time. 
Carol
--
Carol S. Weed (M.A., RPA #989090)
Sr. Cultural Resource Specialist
(for) Matrix New World Engineering
New York, New York 10018
C: 646.276.2460
Email: cweed@mnwe.com and csw13108@gmail.com

mailto:cweed@mnwe.com
mailto:csw13108@gmail.com
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11 February 2023  
 
Electronic Filing 
 
New York City Landmarks Preservation Commission 
Director of Environmental Review 
Ms. Gina Santucci 
Municipal Building 
1 Centre Street, 9th Floor North 
New York, NY 10007 
 
RE:  CULTURAL AND HISTORIC RESOURCES NOTICE OF PROJECT WITH WORK PLAN, ANBARIC DEVELOPMENT 
PARTNERS, LLC PROPOSED HERA POWER LINK, RICHMOND COUNTY (STATEN ISLAND), KINGS COUNTY 
(BROOKLYN), AND FEDERAL AND NEW YORK STATE WATERS   
 
Dear Ms. Santucci: 
 
On behalf of Anbaric Development Partners, LLC (Applicant), Matrix New World Engineering, Land Surveying, 
and Landscape Architecture, PC (Matrix) is requesting initial consultation on the proposed Hera Power Link 
(Proposed Project). An application to New York State Public Service Commission (PSC) for a Certificate of 
Environmental Compatibility and Public Need is currently being prepared for the Proposed Project. This 
application requires assessment of potential environmental impacts on cultural resources.  We are informing 
your office of the project and are seeking initial comment on the need to monitor street trenching if the 
Proposed Project is routed through LPC Districts or in the vicinity of cemeteries.  
 

INTRODUCTION 
 
Hera Power Link (Facility) is a proposed transmission facility that will connect offshore wind areas in Federal 
Waters of the Atlantic Ocean (WEAs) to the New York Independent System Operator’s (NYISO) Zone J in 
Brooklyn (Attachment A, Figure 1 – USGS overview, Figure 2 – Staten Island Detail, and Figure 3 – Brooklyn 
Detail).  As discussed below, the Applicant has defined both Preferred and Alternative Options that are primarily 
distinguished between those with upland or submarine routings.  In addition to the submarine cable 
transmission and land cable routes, eight preferred and alternative landing locations also were subjected to in-
field and site file review.  These include  
 

1. Staten Island – Option 1, Gateway, Arden Avenue 
2. Staten Island – Option 3, Great Kills, South Beach 
3. Staten Island – 200 Edgewater Street, HVDC to HVAC Converter Station (a point of interconnection 

[POI]) 
4. Brooklyn – Option 2 Brooklyn In-Water, an alternative landing in the railyard near 65th Street and 1st 

Avenue 
5. Brooklyn – Option 2 Brooklyn In-water, an alternative landing at the 42nd Street Pier off 1st Avenue 
6. Brooklyn – Option 2 Brooklyn In-water, preferred landing at Brooklyn’s ConEd Gowanus Generating 

Station land pier at 4100 1st Avenue  

http://www.mnwe.com/
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7. Brooklyn Consolidated Edison (ConEd) Clean Energy Hub (CEH) on Marshall Street off of John Street  
8. Brooklyn – Option 4 Gravesend, Bay Parkway landing 

 
The Preferred HVDC Route, Preferred HVAC Route, and Preferred Option A (to the ConEd CEH) were subjected 
to cultural resources due diligence review.  Unless directed otherwise, the Applicant will not advance Land 
Options 1, 2, 3, and 4.  However, these land routings also were subjected to cultural resources due diligence 
reviews with associated drive-overs.   
 
Dependent on agency responses, it is possible that any of the Preferred or Alternative Options might need a 
Phase IA Assessment, Documentary Study, Section 233 Permit, or a Phase I Maritime Archaeological Resource 
Assessment (MARA).   
 
This notice of project and work plan is being submitted New York State Office of Parks, Recreation and Historic 
Preservation, State Historic Preservation Office (NYSHPO) and the New York City Landmarks Preservation 
Commission (LPC). These materials also will be submitted to PSC in support of the Article 7 Application.  The 
New York State Museum (NYSM) and the New York State Office of General Services (OGS) also may be informed 
of the project depending on comments received from NYSHPO.  PSC is the lead agency as it will review and 
approve the Article 7 Application.   
 
NYSHPO, under Section 106 of the National Historic Preservation Act, as amended, and Section 14.09 of the New 
York State Historic Preservation Act, will comment on a proposed project that could directly or indirectly impact 
buildings, structures, objects, districts, archaeological sites, or traditional cultural properties that have the 
potential to be or are listed on the State and National Registers of Historic Places (S/NRHP).  Included in the suite 
of resources are National Historic Landmarks.  The LPC will comment on any proposed project that directly 
impacts city roads and/or that would have direct or indirect effects on landmarks, interior landmarks, or 
districts.  The OGS will not require a 233 permit for the initial High Resolution Geophysical (HRG) survey offshore 
in state waters.   
 
The discussion that follows is divided into three primary parts: Project Description, Cultural Resources Due 
Diligence Review and Results, and the Proposed Cultural Resources Work Plan.  Conclusions about specific 
properties are within the test.  The proposed work plan contains the following sections: Proposed Area of Effect 
Definition, Research Methods, Field Methods, Reporting, and Personnel.  Full-page numbered figures are 
presented in Attachment A; inset figures are included herein and they are lettered.  Attachment B contains 
submarine cable tables, Attachment C contains land cable photographs and tables, and Attachment D are the 
shapefiles for the preferred and option routes.  
 
This document was prepared jointly by Matrix (Carol S. Weed, Sarah Sklar) and SEARCH (Neil Puckett, Jordon 
Loucks) personnel.  Their contact information is presented in the personnel section of the proposed work plan.  
Construction information presented in the Project Description was taken from descriptions of similar actions 
provided by the Applicant and refined to fit the conditions for the proposed Hera Facility.  This document has 
been subject to review by the Matrix Project Managers (Robert Fiorile, Donna McCormack) and the Applicant.   

 
PROJECT DESCRIPTION 

 
The Facility proposes POIs at either ConEd‘s existing Gowanus Substation or the proposed ConEd CEH.  Both 
POIs are located in Brooklyn (see Figures 1 and 3).  Both interconnection options have been determined to have 
capacity to accommodate the injection of power from the Facility.  
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The Facility will provide for submarine transmission of 1,200 megawatts (MW) of High Voltage Direct Current 
(HVDC) electric from the WEA to a proposed Converter Station on the western shore of Staten Island where it 
will be converted to High Voltage Alternating Current (HVAC). The HVDC submarine cable system will land via 
Horizontal Directional Drilling (HDD) and be buried via a short length of cable to connect to the Converter 
Station.  
 
Then, following conversion, the HVAC cable system will exit the Converter Station via HDD.  The HVAC cable will 
be buried beneath the seabed of New York Bay, land on the western shore of Brooklyn (Kings County) and travel 
beneath public roadways and rights of way (ROW) to one of the POIs in Brooklyn.  
 
The Facility’s principal components will consist of the following elements: 
 

1. Approximately 12.9 miles (11.2 nautical miles) of HVDC bundled submarine cable buried beneath New 
York State waters in the seabed of the New York Bay with landfall to link to the proposed Converter 
Station on the eastern shore of Staten Island (see Figure A1). 

 
2. Approximately 0.5 miles (1 kilometer) of underground cable with associated fiber optic cable (HVDC 

Land Cable) to link the Submarine Cable System to the Facility Converter Station. 
 

3. An underground Transition Vault, where the Submarine Cable System and HVDC Land Cable are linked 
(the HVDC Cable System). 

 
4. Cofferdams or gravity cells with limited dredging to facilitate HDD installation for HVDC Cable System 

landfall. 
 

5. Converter Station that will use Voltage Source Converter-High Voltage Direct Current (VSC-HVDC) 
technology to convert power from DC to AC. It will be located on the 4.7acre (1.9 hectares) waterfront 
property at 200 Edgewater Street in Staten Island.  

 
6. Approximately 4.6 miles (4.0 nautical miles) of HVAC bundled fiber optic submarine cable (a total of 4 

cables) buried beneath New York State waters in the seabed of the New York Bay.  
 

7. Cofferdams or gravity cells with limited dredging to facilitate HDD installation for HVAC landfall. 
 

8. Approximately 1.2 miles (1.93 kilometers) of upland cable buried beneath public roadways and ROWs to 
transmit power from landing of the Submarine Cable System in Brooklyn to either the existing ConEd 
Gowanus Substation or approximately 5.8 miles (9.3 kilometers) to the proposed ConEd CEH (Option A).  

 
The particulars about the submarine and land routes are presented below.  
 
Submarine Cable Routes (HVDC and HVAC)  
 
Construction Methods 
In typical submarine conditions, the cable will be buried approximately 6 ft (1.8 m) beneath the seabed. A burial 
depth of up to 14 ft (4.3 m) will be required in extraordinary seabed conditions and beneath Federal Channels 
and other navigation channels. The final burial depths at each area of the Subsea Cable Route will be 
determined in consultation with the United States Army Corp of Engineers (USACE). The width of the cable 
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trench is 5 ft (1.5 m) and the width of the cable corridor for a single circuit cable bundle is 200 ft (61 m), with the 
actual cable trench placed in the middle, as shown in Figure A below.   
 

 
Figure A. Typical Submarine HVDC Single Circuit Corridor Trench 

 
Potential deviation from this configuration of the bundle will be expected at two locations of the route. The first 
one is at the proximity of the offshore converter station platforms, where the bundle will be separated to pull 
the individual cables inside the platform separately. The second one is at the landfall HDD, where the bundle will 
be split, and each cable will be pulled in separately. 
 
The Submarine Cable System from WEA to the Converter Station consists of a single core HVDC cable and 
potentially a standalone fiber optic cable, bundled together and buried to a depth specified to protect against 
anchor drags, damage due to fishery gear, and against exposure due to movement of the seabed. The main 
advantage of installing the cables in a bundle is the reduction of the necessary burial activities and space for 
installation as well as the limitation of the resulting magnetic field on the surface along the route. 
 
The HVAC Submarine Cable System will leave the Edgewater Converter Station and cross the Bay to land in 
Brooklyn.  The HVAC Submarine Cable System consists of a four single core HVAC cables and potentially a stand-
alone fiber optic cable.  
 
Submarine Cable System Landfalls 
The landfall of both submarine cable systems will be accomplished using HDD technology that minimizes overall 
disturbances in-water and on the shorelines. To facilitate HDD, submarine transition will require installation of 
temporary cofferdams with limited dredging inside the cofferdams. Upland of each cofferdam, transition vaults 
will be installed for the required splicing and connection of submarine cable to land cable. Plans herein depict 
the approximate location of cofferdams and transition vaults, but these locations will be finalized in the 
Environmental Management & Construction Plan (EM&CP). 
 
In Staten Island, landfall occurs on the Edgewater Converter Station site that is land controlled by the Applicant. 
The site was selected as one of few available waterfront properties with enough space to accommodate 
infrastructure required for the Converter Station.  Landfall in Brooklyn occurs at 102 41st Street; a NY 
Department of Small Business Services (SBS) owned land pier that extends into the Gowanus Bay.  This site was 
selected because it is undeveloped and provides space for the infrastructure required to land and splice the 
cable, occurs on public lands that do not require private acquisitions, and the location avoids conflicts with other 
existing or approved cable landings. 
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We note that either a cofferdam or temporary gravity cells could be used at the upland landings. The cofferdam 
would surround all the cables in the HDD at each of the two landings while a temporary gravity cell structure 
would have one cell for each cable.  Figure 4 – 345 kV Transmission Line HDD Layout Area provides a plan view 
of the possible configuration of the upland work space at the Brooklyn Gowanus pier landing.   
 
It is possible that the work space at the Brooklyn Landing would be as small as 70 by 20 feet (21 x 6 meters) 
though it could be as large (200 x 150 feet [61 x 46 meters]) as that depicted on Figure 4 referenced above.  
Under typical conditions, any temporary gravity cell structure will be no more than 2,000 feet (609 meters) from 
the landing location.  The final configuration of each preferred landing location (Edgewater and Brooklyn 
Gowanus pier) will be submitted to NYSHPO and NYC LPC upon receipt for their final review.  
 
Land Cable Routes (HVDC and HVAC) 
 
HVDC Land Cable Route to Edgewater Converter Station and HVAC Land Cable Route 
The HVDC Land Cable Route is entirely located on the site selected for construction of the Converter Station 
located at 200 Edgewater Street on Staten Island.  The Submarine Cable System lands on the Edgewater Street 
Converter Station site and connects to land cable through the transition vault with approximately 200 feet of 
Land Cable System to connect to the proposed Converter Station.  
 
The Staten Island-based Edgewater HVDC to HVAC Converter Station is proposed on a 4.7-acre waterfront 
property that is controlled by the Applicant.  The current tenants are Reynolds Shipyard.  The existing 
development on the site will be demolished and removed and Converter Station will occupy the entire site 
which includes a waterfront parcel and an adjoining upland parcel (Figure 5 – Proposed Converter Station Site 
(Edgewater Street) with Photograph Key; Photographs C1-C8).  The HVDC submerged cables will make landfall 
on the Converter Station property and the HVAC cables will exit the Converter Station in locations sufficient to 
provide separation of the AC and DC cables. The Applicant proposes to construct the Converter Station using 
typical site redevelopment techniques, which will include demolition, upland clearing, excavation, fill and 
infrastructure improvements. Within the Site, HVDC terrestrial cable will be installed underground. 
 
Submarine HVAC to Brooklyn Landings at Gowanus Station or Option A to CEH via Upland 
The Land Cable System will connect to either the existing ConEd Gowanus Station (Preferred Route) or the 
proposed ConEd CEH.  The latter is referred to as Option A. 
 
The Preferred Route interconnects with Gowanus Station via a transition from submarine to terrestrial at 4100 
1st Avenue (Figure 6 – Brooklyn Landing Route, Gowanus with Photograph Key; Photographs C9 through C13).  
The route then follows 1st Avenue, 39th Street and 2nd Avenue to the station.  The Applicant, in consultation with 
regulatory authorities and ConEd, will determine the final interconnection facility (and its associated terrestrial 
route) prior to its final design and approvals. Option A will extend the land routing following this sequence of 
streets: 29th Street, 4th Avenue, Atlantic Avenue, Boerum Place/Adams Street, Trinity to Gold Street.   
 
The HVAC Land Cable Route will carry the Land Cable System from the shoreline landing to the point-of-
intersection (POI) within public right-of-way (ROW) and primarily beneath paved roadways. The System will 
consist of a manhole and concrete-encased conduit bank system, installed using cut and cover methodologies, 
as shown in Figure B – Typical Duct Bank and Land Trench Corridor Details below.  The width of the temporary 
trench during installation (area of disturbance) will be 9 feet (2.7 meters) wide when accounting for excavation 
of side slopes of up to 2:1.  Once completed, the permanent trench will be 4 feet, 6 inches (1.37 meters) below 
grade.  The temporary trench will be backfilled and topped with road pavement.  
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Figure B. Typical Duct Bank and Land Trench Corridor Details 

 
 

 
Applicant Dismissed Alternatives  
 
To identify potential Land and Submarine Cable Routes between the WEAs and the CEH, the Applicant 
considered several factors concerning environmental impact, constructability, efficiency of the system, property 
control, and cost. The Applicant attempted to minimize overall route length, avoid geologic and navigational 
constraints, and avoid environmentally sensitive areas. The following criteria were used for selection of the 
Cable Routes: 
 

• Minimize overall cable length, electrical losses, environmental impacts, and costs. 
• Minimize longitudinal routing within limited access highway rights-of-way (ROWs). 
• Minimize turns (related to acceptable bending radius of the cable) and significant elevation changes. 
• Minimize disturbances to environmental resources such as wetlands and other environmentally 

sensitive lands, by utilizing previously disturbed lands for construction and cable installation. 
• The availability of easement rights along the route, given the lack of eminent domain authority. 
• Reduce potential for navigational conflicts. 
• Minimize the crossing impacts associated with established vessel anchorages, mooring areas, and 

existing submarine infrastructure such as cables, pipelines, municipal water intakes, etc. 
• Avoid or minimize environmental impacts to aquatic resources and known submerged historical 

resources. 
• Locate subsurface geological conditions conducive to burial of the Submarine Cable by jet plow 

embedment to avoid potential damage to the Cable System and to minimize environmental impacts. 
• Avoid/minimize impacts to sensitive habitat areas such as protected species, essential fish habitat, and 

protected habitats where possible. 
• Availability of properties along the route to construct a HVDC to HVAC converter station. 
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Construction Methods 
The upland construction methods will consist of a manhole and concrete-encased conduit bank system, installed 
using cut and cover methodologies, supplemented with trenchless installations.  The construction contractor 
indicates that the land trenches will be no wider than 9 feet (2.7 meters).  While the exact locations of the street 
trenches are currently unknown, the trench will not extend greater than 18 inches (1.5 ft or 0.46 meters) inside 
the curb line.  The construction equipment will occupy one street lane during the construction period.  In 
sequence, the construction will involve installation of the manholes and then “trenching will ‘connect the dots.”  
It is estimated that one manhole will be installed per week and that each manhole will be separated from the 
next by about 1500 ft (457 m).  The estimate is that approximately 100 feet (30.5 meters) of trench will be 
completed per day.   
 
Staten Island Option 1 – Gateway Land Route to Edgewater Converter Station  
Option 1 is the only one of the upland routes that would cross public beach and enter into public land (Figure 7 - 
Option 1 Gateway with Photograph Key; Photographs C14 through C17).  The Option branches off the 
preferred submerged HVDC cable route 1.76 mi (2.84 km) southeast of Verrazzano-Narrows Bridge. It is 
distributed 1.44 mi (2.32 km) northwest of the branch point, directly to Staten Island where South Beach and 
Fort Wadsworth Beach meet. This option goes ashore on the Fort Wadsworth beach, trends northeast up a 
paved beach path to enter on to USS North Carolina Road to the intersection with USS Constitution Court.  At 
that point, the routing takes the HVDC cable off Fort Wadsworth property via Lily Pond Avenue.  The road 
sequence from Lily Pond Avenue is School Road, Bay Street, Clifton Avenue, Edgewater Street to the Converter 
Station.   
 
Staten Island Option 3 – Great Kills Land Route to Edgewater Converter Station  
Option 3 branches off the preferred HVDC cable route 0.72 mi (1.16 km) north of the northernmost boundary 
point between New Jersey and New York within the Lower New York Bay. The option extends west 9.77 mi 
(15.73 km) toward Annadale Beach on Staten Island and making landfall at Arden Avenue. This is the longest of 
the terrestrial options spanning some 9.7 miles (15.6 km) through predominately residential and village 
commercial areas.  The roads traversed range from four-to-two lanes wide and some of them are bracketed by 
one-way streets making detour routing difficult.  Local truck traffic is heavy and most of the roads also carry bus 
and school bus traffic.  The landing for the HVDC transmission cable would be Arden Avenue, in a residential 
area (Figure 8 – Option 3 Great Kills with Photograph Key; Photographs C18 through C20).  The street sequence 
from there is Amboy Road, Richmond Road, Targee Street, Vanderbilt Avenue, Bay Street, Edgewater Street to 
the proposed Converter Station.  
 
Brooklyn Option 2 – Brooklyn In-Water to Gowanus Substation  
Option 2 has the shortest terrestrial component.  The converted HVAC cable will follow the east side of the 
Narrows Channel to Buttermilk Channel where it will follow the pier line from Buttermilk Channel to Bay 
Channel.  At Bay Channel it will enter via the 4100 1st Street pier in the Gowanus Station (see Figure 3).   Three 
landings were evaluated for this option.  Each of the locations would have required space for a converter 
station, but none offered such space. These landing options are discussed in the next section in detail.  
 
Brooklyn Option 4 – Gravesend Belt Parkway to Gowanus Substation  
Option 4’s submarine route branches off the preferred HVDC cable route at the same location as option 2: 3.44 
miles (5.53 kilometers) southeast of the Verrazzano-Narrows Bridge. It turns northeast 2.25 miles (3.62 
kilometers) southeast of the bridge, extending 1.40 miles (2.26 kilometers) towards King’s County. Based on 
observed conditions, the terrestrial route could result in major traffic disruptions particularly along the Belt 
Parkway and the dense industrial warehouse area along 2nd Avenue.  This option’s route takes it ashore at Bay 
Parkway between Bensonhurst Park and the shopping complex anchored by a Target Store (Figure 9 – 
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Gravesend Landing with Photograph Key; Photographs C21 – C25).  The trench line then follows the western 
side of the Belt Parkway which, for much of the distance, is adjacent to the Bensonhurst Park walkway.  The 
route would exit onto 2nd Avenue and follow that north to the Gowanus Station.   
 

CULTURAL RESOURCES DUE DILIGENCE REVIEW WITH RESULTS 
 
The due diligence site file review prefaced the creation of the proposed work plan.  The review was completed 
to determine 1) the overall archaeological sensitivity of the off-shore preferred and option routes; 2) the 
archaeological sensitivity of the upland options; and 3) the number of listed and eligible historic properties and 
districts that immediately bounded the proposed terrestrial street routes. The in-field reviews were limited to 
drive-overs of the land routes.  These were completed by Carol S. Weed and Sarah Sklar on October 27 and 28, 
2022.  
 
Data Sources Reviewed 
 
For due diligence site file and project area review, the off-shore and upland routes were both considered.  The 
common sources used by both sets of investigators included the NYSHPO NYCRIS which subsumes the LPC) 
landmark properties and the NYSM site lists.  Meade’s (2020) New York City Cemetery inventory also was 
referenced for the terrestrial options.  
 
Mathew Shepard (NYSHPO CRIS) was provided with Geographic Information System (GIS) merged polygon 
shapefiles and, in turn, he provided data sets for both submerged and upland cultural resources in addition to 
listings of previously completed surveys. The merged polygon shapefiles will be filed with this packet submission 
to NYSHPO and LPC.  
 
The offshore shapefiles included the centerline and a 1-mile (1.6 kilometer) buffer.  The upland merged 
polygon/shapefile included the centerline and a 320-foot (97.5 meter]) buffer located to either side of the 
centerline.  The latter width commonly included all buildings, structures, and objects facing inward toward the 
centerline on any given road.   SEARCH further reviewed the NYSHPO historic project plot maps for any 
submerged historic resource surveys within a one-mile search buffer of the proposed routes. SEARCH also used 
the BOEM Archaeological Resource Information Database, the National Oceanic and Atmospheric 
Administration’s (NOAA) Automated Wreck and Obstruction Information System (AWOIS), the NOAA Electronic 
Navigation Charts Database (ENC), and Global GIS Data Services, LLC’s Global Maritime Wrecks Database 
(GMWD) to identify known or potential shipwrecks within the buffer areas for all off-shore routing and the 
landing locations for Options 1, 2, 3, and 4.   
 
Submarine Cable Route Site File Review Results  
 
SEARCH’s due diligence site file review of the preferred and alternate routes reports all known submerged sites, 
shipwrecks, and surveys within the one-mile APE for each corridor. Each route and their associated results are 
discussed below.  A master table including all submerged cultural resources are presented by preferred and 
alternative options in Attachment B, Table B1- Master Previous Offshore Surveys, Table B2 - Master Offshore 
Cultural Resources Sites.  The submarine cable route figures are presented in Attachment A and are Figures 10 
through 13.  The latter show the locations of previously surveyed areas and the reported locations of offshore 
shipwrecks.   
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Preferred HVDC and HVAC Routes 
The due diligence record search of the preferred HVDC and HVAC routed found that 12 surveys had been 
conducted of some part of the two preferred routes (Table B1; see Figure 10 – Submerged Surveys within 1-
mile of the Preferred Route).   
 
An additional survey report provides supplementary information to one survey on the list (NYSHPO Survey 
08SR58377 supplements NYSHPO Survey 09SR59295) and it is not displayed on Figure B1. Five surveys cross the 
preferred route (see Figure 10). Survey 02SR52309 is a maritime shipwreck survey corridor that crosses the 
HVDC and HVAC routes at three locations across Upper and Lower New York Bay. Survey 02SR53363 is a 
maritime shipwreck survey that overlaps the northern portion of the HVDC route and the southern area of the 
HVAC route. Survey 09SR59295 is a large maritime survey located in Lower New York Bay and overlaps much of 
the HVDC route. Surveys 17SR0034 and 18SR56141 are maritime surveys associated with the same proposed 
construction project, with survey 18SR56141 supplementing survey 17SR0034. Both survey areas overlap a small 
portion of the HVDC route in Lower New York Bay. These surveys were the first identified in the record search 
review that include sub-bottom analysis for buried, pre-contact paleofeatures. Finally, survey 21SR00597 is a 
maritime survey located south of surveys 17SR00334 and 18SR56141 and overlaps the preferred HVDC route for 
a short stretch. 
 
The NYCRIS review yielded no information on submerged archaeological sites or historic properties within 1-mile 
(1.6 kilometer) of the preferred HVDC and HVAC routes. However, BOEM, NOAA AWOIS and ENC, and the 
GMWD databases contained 66 known shipwrecks within search area (Table B2; see Figure 11 – Shipwrecks 
within 1-mile of the Preferred Route). None of the shipwrecks are plotted within the 200 feet (61 meters) work 
corridor. Additionally, none of the wrecks identified are within 164 feet (50 meters) of the work corridor edge, 
ensuring that all of the plotted wreck locations have at least a 165-foot (50 meter) buffer between the work area 
and the plotted wreck locations. It is important to note that plotted wreck locations may include error based on 
reporting standards and potential for post-depositional movement. 
 
In addition to shipwreck and recorded sites, NYSHPO Surveys 17SR00334, 18SR56141, and 21SR00597 included 
sub-bottom analysis of the Lower New York Bay buried sediments for potential intact subaerial landforms and 
pre-Colonial period features. These features are commonly referred to as Ancient Submerged Landform 
Features (ASLFs).  None of the surveys identified any intact landforms within the work corridor of the preferred 
HVDC route. Surveys 17SR00334 and 18SR56141 identified one nearby ASLF, an intact peat deposits southwest 
of the Ambrose Channel (Schmidt et al. 2017, 2019). Survey 21SR00597 noted two areas with potential ASLFs, 
intact clinoform bedding northeast of Ambrose Channel and a preserved paleochannel feature to the southwest 
of the Ambrose Channel (Wilson and Gates 2021). These results suggest the presence of a preserved migrating 
paleochannel feature and potential margin deposits buried within Lower New York Bay.  
 
Staten Island Option Route Landings 
Option 1 – Gateway: The NYCRIS record search identified three (3) maritime surveys within 1 mile (mi) (1.6 
kilometers [km]) of the option’s submerged route (Table B1). Of these, NYSHPO Surveys 02SR52309 and 
02SR53363 cross the option where it branches off the preferred HVDC route (see Figure 12 – Submerged 
Surveys and Archaeological Sites within 1-mile of Optional Routes)). No submerged archaeological sites or 
historic resources identified in NYCRIS are within 1-mile (1.6 kilometer) of Option 1. SEARCH identified 11 
shipwrecks within 1 mile (1.6 kilometer) of the option, but none of these are within the 200 feet (61 meters) 
work corridor or within 50 m (164 ft) of the corridor’s edge (Table B2; Figure 13 – Shipwrecks within 1-mile of 
Optional Routes). 
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Option 3 – Great Kills: The NYCRIS database review identified six (6) maritime surveys within 1 mile (1.6 
kilometer) of the option (Table B1). Three of the surveys overlap the option route: surveys 02SR52309, 
02SR53363, and 09SR59295. Each of the surveys overlap the option across its eastern portion (Figure 12). 
 
Option 3 is the only route within 1 mile (1.6 kilometer) of submerged sites within the NYCRIS database. SEARCH 
identified 11 sites within the review area (Table B1; see Figure 12), but none of these were located within the 
200 feet (61 meters) work corridor or the 50 m (164 ft) buffer beyond the work corridor. An additional 17 
wrecks were identified within 1 mi (1.6 km) of the option (Table B1). As with the sites, none of the wrecks fall 
within the 200 feet (61 meters) work corridor or a 164-foot (50 meter) buffer beyond the corridor (see Figure 
13).  
 
Brooklyn Option Route Landings 
Option 2 – Brooklyn: SEARCH identified 12 maritime surveys located within 1 mile (1.6 kilometer) of the option 
(Table B1). Survey 02SR53363 overlaps the option’s route. Additionally, survey 08SR59099, a maritime survey 
located within Upper New York Bay, overlaps Option 2’s 200 feet (61 meters) work corridor near its proposed 
landfall location (see Figure 12).  
 
No submerged archaeological sites or historic resources within the NYCRIS system are within 1 mi (1.6 km) of 
Option 2.  SEARCH’s review identified 31 shipwrecks within 1 mile (1.6 kilometers) of the option. One of these is 
located within the 200 foot work zone and is classified on the NOAA ENC (n.d.) database as an ‘unknown 
dangerous wreck without a loss date’ (Table B1). No additional wrecks are located within the 200 foot work 
zone or within 50 m (164 ft) of the work zone edge (see Figure 13). 
 
Option 4 – Gravesend: Eight (8) maritime surveys from the NYCRIS database and the NYSHPO historic resource 
plot maps are within 1 mile (1.6 kilometers) of this option (Table B1).  Only one survey overlaps the option’s 
route and the 200 foot work corridor: survey 09SR59295. This survey overlaps the southern end of the option 
(see Figure 12).  
 
No submerged archaeological sites or historic resources identified within the NYCRIS database are within 1 mile 
(1.6 kilometer) of Option 3; however, SEARCH identified 44 shipwrecks within this distance (Table B1). One of 
these is located just outside the 200 foot work corridor, 104 feet (31.6 meters) from the option center line (see 
Figure 13). This wreck is classified on the NOAA ENC (n.d.) as an “unknown dangerous wreck without a sink 
date.”  
 
Land Route Site File Results  
 
The terrestrial options subject to site file review were HVAC Preferred Option A to CEH, Staten Island Options 1 
and 3 including landings on Edgewater Street, Arden Avenue, and South Beach; Brooklyn Options  2 and 4 and 
the vicinities of the landings on Bay Parkway,  the 65th Street Railyard north of 1st Avenue, the Bush Terminal 
42nd Street Pier off 1st Avenue, the Gowanus Station Pier east of the intersection of 2nd Avenue and 29th Street, 
and the proposed CEH near Marshall Street off of Johns Street.  The centerline streets were driven.    There was 
no access to the fenced location of the Reynolds Shipyard, which will be demolished for part of the Edgewater 
Converter Station, the 65th Street Railyard north of 1st Avenue, the Bush Terminal 42nd Street Pier off 1st Avenue, 
the Gowanus Station Pier east of the intersection of 2nd Avenue and 29th Street, or the proposed location of the 
CEH.  
 
Table 1 – Land Route Due Diligence Summary Data presents a summary by upland options.  NYSHPO Individual 
buildings, structures, districts, and NYC Landmarks are accounted for in the table.  Individual elements within 
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districts may not all be represented as some of these were outside of the buffer boundaries.  On the table, 
archaeological sites are noted by their NYSHPO Unique Site Numbers (USNs) or those applied to such properties 
by the NYSM and LPC.   Also summarized are those resources with an Undetermined status and those that have 
been determined Not Eligible for listing in the State or National Registers of Historic Places (S/NRHP). 
 

Table 1.  Land Route Due Diligence Summary Data 
Option Search 

Section 
Eligible Listed NR 

Listed 
LPC 
Landmark 

Not 
Eligible 

Undetermined 

Option 1 - 
Gateway 

Centerline 2 2   2 17 
Buffer 4    1 13 

Option 2 Centerline       
Buffer       

Option 3 – 
Great Kills 

Centerline 11 1  4 20 37 
Buffer 3   5 8 19 

Option 4 -
Gravesend 

Centerline 7 3   11 5 
Buffer 3 1  2 13 10 

Option A - 
To CEH 

Centerline 11 1 6  8 9 
Buffer 5 80 10  46 18 

        
TOTAL =   46 88 16 11 109 129 

 
Attachment C contains the detailed Master Land Route Cultural Resources table (Table C1) which is ordered by 
Option and eligibility status.  The option routes are illustrated on Figures 2 and 3.    
 
The following summaries focus on upland resources that by age, function, or location could be directly affected 
by proposed trenching.  A caveat is warranted at this point.  As noted earlier in the Upland Construction 
Methods section, the street trenches will be placed within the curbside lane.   The working assumption in all 
cases is that the working side of a road will follow the direction of land cable from its landing to its station 
(Edgewater Converter, ConEd CEH) or substation (Gowanus Station).  The second assumption is that the cable 
road trenches represent typical utility street installments.  Such installments routinely do not result in direct 
impacts to inventoried historic properties.  However, the resource types that might be directly affected are 
those such as cemeteries, archaeological sites, and underground transportation features such as tunnels and 
subways that could be physically intersected by a trench or destabilized by vibration.  
 
Staten Island – Option 1 Gateway 
Option 1 – Gateway is the terrestrial alternative that would link the HVDC offshore cable route to the Edgewater 
Converter Station via South Beach and city streets (Table C1).  The Gateway Landing would occur on South 
Beach and the buried HVDC cable route would skirt USS North Carolina Road within Fort Wadsworth, following 
Lily Pond Avenue, School Road, Bay Street, Clifton Avenue, to end at the Converter Station on Edgewater Street.   
 
In total, 41 resources are present, either facing the centerline roads or in the adjacent buffers.  NYSHPO has 
determined that South Beach, in general, and the adjacent 10-to-30- foot terraces are archaeologically sensitive.  
The reason for the assignment is the presence of the archaeological remains of the Old Doup Town (aka Dutch 
Oude Dorp; Oude Dorp; Old Town) on the 20- and 30-foot terraces (USN 08501.000027; Boller 1972, Salwen 
1967).  Bolton (1934), Anderson and Sainz (1965), and John Milner Associates (JMA 1978) also reported 
Indigenous Nation uses of the same setting dating to the Archaic and Woodland archaeological eras (John Milner 
Associates 1978).  Old Doup Town remnants are within the Fort Wadsworth Historic District (98NR01405, USN 
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8501.004168) and the buffer on the east side of Lily Pond Avenue and USS North Carolina includes various fort 
buildings at least one of which is demolished (USN 8501.003056).   
 
Once the terrestrial Gateway option leaves Lily Pond Avenue, it trends east onto School Road toward Bay Street 
with its bounding residential and commercial properties.  The side streets along Bay Street also exhibit the same 
functional characteristics though three building complexes of note are also present.  These are St. Mary’s R.C. 
Church with its rectory and school (USN 8501.003728; Anonymous 2022), St. John’s Church Complex 
(94NR00547), and the Rosebank United States Coast Guard Station which was the former Quarantine Station 
(USN 8501.003366; Howe 2013).  None of these resources have reported elements that could now be masked by 
existing Bay Street.  
 
Staten Island – Option 3 Great Kill 
Option 3 – Great Kill traverses the southeast quadrant of Staten Island via city streets.  This route would link the 
HVDC offshore cable route to the Converter Station via a landing at Arden Avenue. The cable route trends west 
to Amboy Road, and then continues generally eastward to the Converter Station via Richmond Road, Targee 
Street, Vanderbilt Avenue, Bay Street, ending on Edgewater Street at the proposed Edgewater Street Converter 
Station complex.   
 
In total, 111 resources are present either bounding the centerline roads or in the adjacent buffers.  The landing 
location is within a NYSHPO defined archaeological sensitivity area.  Arden Avenue, in the area, has received 
renovation since Hurricane Sandy according the NYSHPO (NYSHPO #19PR01002).  Two inventoried buildings are 
located on east of the landing’s HDD on Mayberry Promenade.  One of the residences was determined Not 
Eligible and the status of the other is Undetermined.   
 
From Arden Avenue through Richmond Road, the HVDC centerline route is bounded by residential and named 
neighborhoods with commercial enterprises, schools, and public facilities.  A suite of notable resources are 
adjacent to the centerline route in this segment: two cemeteries (Oceanview and Moravian), the Ernest Flagg’s 
Todt Hill house (LP-01407) on Richmond Road, and two National Register properties (90NR01012 Billou-Stillwell-
Penne House; St. Alban’s Episcopal Church - 90NR01040).  The two cemeteries are layered down ridge slopes 
and their current southern boundaries are marked by stone walls.  It is presently unknown if these boundary 
walls have been in place since the cemetery platting or if boundary walls were erected later in the resources’ 
use-span.  The Ernest Flagg House is the only one in that complex that fronts a major thoroughfare. The other 
associated elements are upslope and on the top of the adjacent ridge line to the west. The St. Albans Church 
Complex and the Billou-Stillwell-Penne house are representative of the types and ages of the buildings along 
both roads.   
 
As the HVDC cable route leaves Richmond Road and continues to its terminus at the Edgewater Converter 
Station, the neighborhoods give way to more commercial development and large institutional complexes also 
appear.  Residences, schools, and churches also are present.  The largest of the institutional complexes on the 
Great Kills Option is on Vanderbilt and it is the U.S. Marine Hospital Complex.  The complex buildings and 
structures are set on an upslope from Vanderbilt Road and are well away from the street proper.      
 
Brooklyn – Option 2 Brooklyn In-Water to Gowanus Substation  
Option 2 is effectively an off-shore route (discussed above) that would end at the Gowanus Station. Three 
alternative landings were proposed for the option.  The southernmost alternative was proposed to come ashore 
in the 65th Street railyard.  The second alternative landing would align with the 54th Street pier.  The first and 
second alternative routes would follow 1st Avenue, 39th Street and 2nd Avenue to reach the Gowanus Station.  
The third option takes Option 2 directly to the Gowanus Station.   
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As will be noted, there are no resources listed on Table 1 (summary data above) for Option 2 but historic 
properties are present.  Those resources include districts that have eastern boundaries on 2nd Avenue, are 
elements within those districts, or as a standalone resource.  The standalone resource is USN 4701.018845 (Owls 
Head WWTP).  It lies south of the 65th Street alternative landing site.  The resource was determined Not Eligible.  
The two districts in question are the United States (U.S.). Army Military Ocean Terminal (90NR01314; Smith 
1983) and the Bush Terminal Historic District (USN 4701.019392).  The U.S. Army Military Ocean Terminal 
nomination form indicates that the Terminal stretches along 2nd Avenue from 58th Street to 65th Street along 2nd 
Avenue.  Supporting figures in the nomination form show that rail lines present between 64th and 65th streets 
are part of the nominated resource but the form does not include the full extent of the lines between 65th Street 
and Shore Parkway.  It appears that the 65th Street landing could occur outside of the Terminal’s nomination 
boundaries.  The Bush Terminal Historic District (USN 4701.000057, USN 4701.019392; Wood and Gable 1974) 
encompasses parts of 1st and 2nd Avenues between 28th and 50th streets.  The 54th Street alternative landing 
location is outside the Bush Terminal district on the south but it would cut trench on both avenues.  The 
terminal Gowanus Generating Station was studied by John Milner and Associates (McVarish et al. 2008) and 
NYSHPO accepted their recommendation that no significant historic resources were present.   
 
Brooklyn – Option 4 Gravesend to Gowanus Substation  
On Table C1, Option 4 is divided into two parts.  Part 1 coincides with the landing on Bay Parkway and route as it 
follows the Belt Parkway to its exit on 2nd Avenue.  Part 2 covers the route after it leaves the Belt Parkway and 
continues northward along 2nd Avenue to the Gowanus Station. In total, 55 resources are present facing the 
centerline route and within the adjacent buffers.   
 
The proposed option’s landing could occur on Bay Parkway.  The parkway’s end at this point is effectively a cul-
de-sac with parking for users of both Bensonhurst Park facilities to the northwest and a Target/Kohl’s complex 
to the southeast (see Photograph C25).  Somewhat surprisingly, this section of the shoreline is not indicated as 
an archaeologically sensitive area though such locations are nearby in the Fort Hamilton vicinity (90NR01295 
Casement Fort; LP-00958 Casement Fort, Fort Hamilton Officer’s Club; USN 4701.020796 Fort Hamilton Army 
Base; USN 4701.024908 Fort Hamilton Interchange Area archaeological site).  Once on the Belt Parkway, the 
option route within the roadway is unknown.  All of the inventoried properties within the Belt Parkway segment 
are outside of the road ROW except for NYSM archaeological sites 3605 and 3611.  These were identified by 
Parker (1920) and their precise locations are unknown (Merwin 2022).  NYSHPO presents their boundaries as red 
blobs in NYCRIS and that means that the area is sensitive for such resources.   
 
The Part 2 resources, following along Shore Parkway and 2nd Avenue to Gowanus Station were discussed in the 
Option 2 discussion above.     
 
Brooklyn - HVAC Option A to CEH  
Option A originates on 29th Street at its intersection with 4th Avenue.  From 4th Avenue, it follows Atlantic 
Avenue, Boerum Place, Adams Street, to Gold Street (Figure 14 – CEH Photograph Key; Photographs C26 
through C28).  Along this routing there are 194 resources either on the centerline route or in the adjacent 
buffers.  Included in the total are 16 National Register properties and 97 that have been determined eligible to 
the S/NRHP or are now listed in the State Register.   
 
Archaeological sensitivity is shown by NYSHPO along 4th Avenue, Atlantic Avenue, and Adams Street.  Meade 
(2020) reported that the Rapalye Family Cemetery is documented as adjacent to or on Adams Street east of 
Walt Whitman Park.  Similarly, six transportation resources are present, all of which are underground resources 
that follow parts of 4th Avenue, Adams Street at Joraleman Street, and Atlantic Avenue.  The subway stations 
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include the 4th Avenue Subway Station (IND; 90NR05370), the Borough Hall Subway Station (IRT; 04NR05274), 
the Atlantic Avenue Subway Station IRT & BMT – Atlantic Avenue (USN 4701.013844), and the Atlantic Avenue 
Subway Station (IRT; 04NR05282).1  Also included are the Atlantic Avenue Control House (90NR01275) and the 
Atlantic Avenue Tunnel (aka Cobble Hill Tunnel; 90NR03137).  All but the Atlantic Avenue Subway Station IRT & 
BMT are National Register listed properties.  Though the Atlantic Avenue Tunnel is non-operational it is still 
intact and its terminus is at Boerum Place.  In all instances, these cemetery and transportation resources are 
susceptible to direct impacts from any subsurface construction direct impacts or indirect vibration impacts.  
 

PROPOSED CULTURAL RESOURCES WORK PLAN 
 
The proposed work plan presented below is predicated on the results of the due diligence review just presented.  
The work plan would be implemented and, as needed, modified if any of the review agencies request additional 
investigations on routing that will be advanced by the Applicant.   
 
The work plan is divided into six subsections (Supplemental Data Sources, Proposed Areas of Potential Effect 
(APEs), Field Methods, Reporting, Schedule, and Personnel).  The plan is structured to conform to the work plan 
specifications outlined in the New York City Landmarks Preservation Commission’s Guidelines for Archaeological 
Work in New York City (Sutphin et al. 2018).   
 
Supplemental Data Sources  
 
The review of supplemental data sources may be requested by reviewing agencies.  In the event that Phase IA or 
other reporting products are requested, these sources relevant to submerged resources would be referenced in 
addition to those used during the due diligence review: historic maps and maritime charts for the subject area.   
 
The supplemental sources that will be used for upland resources will be borough-specific historical societies; the 
New York Public Library Map Division Sanborn and borough specific coverage for road routing and dimensional 
data; Parker (1920) for Indigenous Nation village and camp site locations not noted in the NYSM inventory; 
Meade (2020) for the reported presence of historic cemeteries adjacent or crossed by the option centerline 
roads; and the United State Department of Agriculture Natural Resources Conservation Service Web Soil Survey 
data for the extent of fill and made soils particularly at landings and within the pier complex south of Gowanus 
Substation.   
 
Proposed Areas of Potential Effect (APEs)/Submerged and Terrestrial Routes 
 
Based on the results of the due diligence searches, we are proposing separate offshore and upland APEs.  The 
proposed offshore APE will encompass a 200-foot (61-meter horizontal work area extending to a depth of 4 ft 
(1.2 m) below the seafloor surface except below federal channels, navigation channels, and extraordinary 
seabed conditions where a burial depth of up to 14 ft (4.3 m) below the seafloor surface is expected. The final 
burial depth in each submarine area will be determined in consultation with the USACE. The total length of the 
proposed HVDC corridor is 36.2 mi (58.3 km). The corridor begins in Federal waters and continues northwest 
across Lower New York Bay (Figure 15 – Preferred Route with Recommended Survey Areas). The HVDC corridor 
remains on the northeastern side of the Ambrose Channel and it turns northward just south of Coney Island. At 
Gravesend Bay, the HVDC corridor crosses the Ambrose Channel and it then continues northward, under the 
Verrazzano-Narrows Bridge. Past the north side of the bridge, the corridor turns towards Staten Island, making 

 
1 The parenthetical initials after each subway name are the historic era corporations or companies that developed various lines in NYC.  In this case, they stand for 

Independent Subway System (IND), Brooklyn-Manhattan Transit Corporation (BMT), and Interborough Rapid Transit Company (IRT).  
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landfall at the proposed Edgewater Street Converter Station. The transition from submarine to terrestrial 
disturbance will occur at a coffer dam next to the station. The configuration of the terrestrial HDD receiving pit 
and the terrestrial work space are discussed below.    
 
After the conversion is completed at the Edgewater Street Converter Station, the submerged HVAC cable 
corridor will resume the size specifications of the HVDC corridor after leaving the HVAC cofferdam.  The corridor 
APE will be 200 ft (61 m) wide and 14 ft (4.3 m) deep. The corridor continues to the middle of the bay and then 
turns northward into Upper New York Bay. The HVAC corridor gradually turns to the northeast until it abruptly 
turns to the southeast and makes landfall at a pier located at 4100 1st Street. At the transition from submarine 
to terrestrial disturbance, the APE again consists of a cofferdam or a temporary gravity cell structure.  The 
proposed upland APE considers the on-shore work area of each landing including the vertical distance from 
existing ground surface to 10 ft (3 m) below the bottom of the trench line.  The vertical extent of the APE is 
based on the areas sandy soils which may necessitate extra space for shoring or other safety measures.  Once 
the upland cable lines leave the HDD pit, the APE will revert to the horizontal extent of the proposed trench plus 
10 ft (3 m) to either side of the trench wall. The expanded horizontal extent considers the presence of historic 
features such as cemeteries that are adjacent to the route roads and also changes in road alignments which may 
now mask historic features.      
 
Field Methods 
 
Offshore Field Methods 
SEARCH predicates the following discussion of methods on the conclusion that subsequent work would include 
HRG survey.  SEARCH may recommend secondary diver investigations and/or coring depending on findings from 
the HRG survey.  The areas that should be subject to HRG survey are based on the site file review and provide 
details for potential Phase 1b investigations. 
 
SEARCH’s due diligence site file review noted that 18.6 mi (29.9 km) of the total 36.2 mi (58.3 km) preferred 
HVDC and HVAC corridor has already been subject to maritime cultural resources survey. This consists of 51% of 
the APE. Of the portion of the corridor that has already been surveyed, 15.9 mi (25.6 km) has been surveyed for 
only shipwrecks and 2.7 mi (4.3 km) has been surveyed for both shipwrecks and preserved pre-contact features 
and landscapes. SEARCH recommend no additional survey for the 2.7 mi (4.3 km) of the corridor that has been 
surveyed for shipwreck and pre-contact landscape features. SEARCH recommends a Phase 1b HRG remote 
sensing survey for the remaining 33.5 mi (53.9 km) of the preferred route. The 15.9 mi (25.6 km) of the 
preferred route that has been surveyed for shipwrecks is recommended for sub-bottom profiler survey. The 17.6 
mi (28.3 km) of the preferred HVDC and HVAC corridor that has not been subject to maritime cultural resources 
survey is recommended for full remote sensing survey including sub-bottom, side-scan sonar, and 
magnetometer survey (see Figure 15). 
 
Submerged Remote Sensing Survey: SEARCH recommends maritime HRG survey along the Preferred HVDC and 
HVAC APEs, generally following guidelines established by BOEM in Guidelines for Providing Archaeological and 
Historic Property Information Pursuant to 30 CFR Part 585. By doing so, the survey results from New York State 
waters can be seamlessly integrated with results of survey in Federal waters. Based on these standards, SEARCH 
recommends HRG survey along the APE corridor be conducted using 98-foot (30 meter) line spacing. The entire 
APE survey corridor can be covered with three survey transects. As with the BOEM (2020) recommendations, 
SEARCH recommends a tie-line survey perpendicular to the corridor every 1640 feet (500 meters). 
 
The equipment used for HRG survey will depend on the data gaps that the survey is intended to fill. For locations 
where no maritime cultural resource survey has been conducted, a full suite of remote sensing equipment 
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should be used. These include a magnetometer, side-scan sonar system, and a sub-bottom profiler. Location 
data during the survey should be recorded using a state-of-the-art navigation system with sub-meter accuracy. 
Location data should be continuously recorded during the survey and logged digitally. 
 
The magnetometer will provide data about the location, size, and distribution of ferrous objects and associated 
shipwreck material within the APE. SEARCH recommends deploying a magnetometer and recovering a minimum 
of three transects of data at 98-foot (30-meter) spacing to provide sufficient data to identify potential cultural 
materials and distinguish them from infrastructure such as pipes and cables. During survey, the magnetometer 
should not exceed 19.7 feet (6 meters) above the sea floor. The magnetometer data should be sampled at 
greater than 4.0 Hz and the sensor data stored digitally. 
 
The side-scan sonar provides a visual representation of the sea floor based on acoustic reflections of the 
sediment surface. This image can be used to identify potential wreck debris, historic resource materials, changes 
in sedimentation, or glacial debris within the APE. The side-scan sonar system should operate at 500-kHz or 
greater and be capable of resolving targets as small as 1.6 feet (0.5 meters) at maximum range. The side-scan 
sonar data must provide 100 percent overlapping coverage of the work corridor. The sensor should be towed 
above the seafloor at a height between 10-20 percent of its maximum range. Data should be stored digitally and 
monitored during survey to ensure date quality and acquisition. 
 
The sub-bottom profiler provides a visual representation of changes in sediment below the sea-floor surface, 
helping to identify both potential buried post-contact cultural materials, such as shipwrecks, as well as buried 
and preserved ASLFs. These features may be indicative of preserved past landscapes including buried river and 
stream channels, lakes, estuaries, and the adjacent landscapes where past populations lived and thrived during 
periods of lower sea level. Due to the shallow depth of potential disturbance (<10 m), a Compressed High 
Intensity Radar Pulse (CHIRP) system is adequate for the sub-bottom survey. The system employed should 
provide a vertical bed resolution of 1.0 feet (0.3 meters).  
 
As discussed above, 15.9 miles (25.6 kilometers; 43%) of the preferred HVDC and HVAC corridor is 
recommended for full maritime survey using the magnetometer, side-scan sonar, and sub-bottom profilers. An 
additional 17.6 miles (28.3 kilometers; 48%) is recommended for only sub-bottom profiler survey rather than 
the entire suite of remote sensing tools. 
 
Based on the findings of the HRG survey, additional work may be recommended. These may include diver 
identification or sub-surface coring of potential submerged cultural resources and/or ASLFs. Conversely, the 
proposed route may be adjusted to avoid any potential cultural resources or ASLFs identified during survey, 
negating the need for further investigations. 
 
Upland Field Methods  
If the agencies request a Phase Ia or Documentary Study, they may also request additional drive-over/walkover 
to confirm the existing conditions of properties currently classified as Undetermined.  Each such location will be 
visited and its existing condition recorded.  Of particular interest should be those resources that were originally 
recorded as schools, churches, and similar cultural institutions that no longer function as originally recorded.   
 
Monitoring open trench work is an option if any upland option advances to construction.  In this event, a 
monitoring plan will be formulated based on the construction plans for the route section in question.   
 
 
 



 
 
 
 
 
 

17 
 

Reporting  
 
Since 2014, NYSHPO has requested that separate Phase 1a level documents be submitted for archaeological 
assessments and those considering buildings/structures.  The latter document is referred to as a Reconnaissance 
Level Historic Survey.  We assume, then, that the offshore routes will be completed as required with a minor 
contribution from Matrix to cover the terrestrial segment of any landing.   
 
Maritime reporting of the findings of the Phase 1a and subsequent 1b survey will adhere to NYSHPO guidelines 
for reporting. To ensure that reporting guidelines follow federal standards, a list of all magnetometer anomalies 
and side-scan sonar acoustic targets will be provided to NYSHPO, NYSM, and LPC. Side-scan sonar targets will be 
presented in a table with representative imagery. Finally, sub-bottom acoustic reflectors indicative of cultural 
resources or ASLFs will be presented with representative imagery and a plan view of the observed feature 
extents. 
 
Each report will be supported by glossary/abbreviation lists, references cited, figures, photographs with photo 
logs/keys, and, if needed artifact catalogs.  
 
Project Schedule 
 
The application is currently proposed to be submitted in the first half of 2023.  Once approved, it is anticipated 
that site clearing to final site work will take a maximum of 54 weeks.  Construction at the converter station 
location include site clearing, site grading, placement of foundations and underground facilities, building and 
equipment erection, and final site work.    
 
Personnel 
 
The current cultural resources team for the project is comprised of the following archaeologists and a senior 
planner.   
 
Submerged Cultural Resources (SEARCH) 
Project Manager: Jordon Loucks (Ph.D., RPA 39754531) Project Manager, SEARCH Florida – Jacksonville Office 
Email: jordon.loucks@searchinc.com, office: 904-379-8338, cell: 607-237-2517 
 
Principal Investigator, Field Lead, and Senior Author: Neil N. Puckett (Ph.D., RPA 4836) Senior Maritime 
Archaeologist, SEARCH – Austin Station 
Email: neil.puckett@searchinc.com, cell: 775-527-0016 
 
Terrestrial Cultural Resources 
Principal Investigator, Field Lead, and Senior Author/Editor: Carol S. Weed (M.A., RPA 989090) 
Senior Cultural Resources Specialist (for) Matrix New World Engineering 
Email: cweed@mnwe.com (cc: csw13108@gmail.com), cell: 646.276.2460 
 
Senior Planner: Sarah F. Sklar (AICP, LEED GA), Matrix New World Engineering 
Email: ssklar@mnwe.com, office: 646-273-5570 
 
 

mailto:jordon.loucks@searchinc.com
mailto:neil.puckett@searchinc.com
mailto:cweed@mnwe.com
mailto:csw13108@gmail.com
mailto:ssklar@mnwe.com
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In conclusion, Matrix requests your comment on the Proposed Project and the work plan outlined herein.  If you 
have any questions or require additional information, I can be reached at cell phone 646.276.2460 or 
cweed@mnwe.com (cc: csw13108@gmail.com) 
 
Sincerely, 
MATRIX NEW WORLD ENGINEERING 
 
 
 
Carol S. Weed, M.A. (RPA #989090) 
Senior Cultural Resource Specialist  
(for) Matrix New World Engineering 
 
Attachments: 

• A – Figures 1 through 15 
• B – Submarine Cable Tables (SEARCH)  
• C – Land Cable Photographs and Table 
• D – Preferred and Options Shapefiles 

 
Electronic copy to: 

• Matrix:  Donna McCormack, Sarah Sklar 
• SEARCH:  Neil Puckett, Jordon Loucks 

 
 
 

mailto:cweed@mnwe.com
mailto:csw13108@gmail.com
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September 1, 2022 
 
New York State Department of Environmental Conservation 
Division of Marine Resources 
123 Kings Park Boulevard 
Kings Park, New York 11754 
 
Via Email To: marineprotectedresources@dec.ny.gov  
 
RE:  Protected Marine Resources Data Request for the 
 Anbaric’s New York OceanGrid Project 
 Collection and Analysis of Sediment Samples and Benthic Resources in  

Upper and Lower New York Bays 
 Borough of Staten Island, Richmond County New York and  

Borough of Brooklyn, Kings County, New York 
 Matrix Project # 22-0298  
 
To Whom It May Concern:  
 
Matrix New World Engineering, on behalf of Anbaric Development Partners, LLC (the “Applicant”), is 
requesting all available information your office can provide regarding protected marine resources, 
including critical and proposed critical habitats, that may occur on or in the vicinity of the proposed 
sediment sampling locations, which is described below. The Applicant is in the process of developing an 
application for a New York State Department of Public Services’ Certificate of Environmental 
Compatibility and Public Need, pursuant to Article VII, Major Electric and Gas Transmission Facilities, for 
the New York OceanGrid Facility (the “Facility”). The Facility proposes the installation of a new electrical 
power transmission line within State waters. In support of the New York State’s Article VII Application 
that is being prepared for the Facility, the Applicant is conducting an environmental impact evaluation, 
including assessment of existing physical and chemical characteristics, as well as benthic resources, 
along the transmission routes. As such, the Applicant is proposing to conduct a sediment sampling and 
benthic sampling and analysis along the approximately 18.31-mile long sediment of subsea cable route 
located within New York State tidal waters. which is the subject to Joint Application for Permits. The 
analyses will characterize and document the existing physical and chemical composition of seabed 
sediment properties, as well as benthic resources along the route.  
 
A Joint Application for Permit has been submitted to the New York State Department of Environmental 
Conservation (NYSDEC) for the proposed sediment and benthic resources sampling activities. Data 
provided by your office will support NYSDEC’s review of the permit application for a sediment and benthic 
resources sampling and analysis work plan. For additional details on the proposed sampling activities, 
please refer to Attachment 2.0, Project Narrative and Attachment 13.1, Sediment Sampling and Analysis 
Work Plan and Attachment 13.2, Benthic Macroinvertebrate Community Assessment Work Plan that 
were provided as Attachment 13.0 in the Joint Application for Permit.  
 
The Facility proposes 11 samples, designated as SL-00 through SL-10, which will be collected from the 
eleven pre-determined sample locations. The sample locations have been established approximately 100 
feet offshore of each of the proposed landing locations and at two-mile intervals along the approximately 
18.31-mile long Subsea Cable Route. Refer to Figure 1, Proposed Sample Location Map for the proposed 
sampling locations. 
 

http://www.matrixneworld.com/
mailto:marineprotectedresources@dec.ny.gov
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We respectfully request an expedited response to our request. If you have any questions, please feel free 
to contact me by telephone at (732) 278-6226 or via email at rfiorile@mnwe.com. Thank you for your time 
and assistance in this matter. 
 
Sincerely, 

 
Rob Fiorile 
Program Director – Environmental Planning and Ecological Services 
 
Cc:  Howard A. Kosel, Anbaric Development Partners, LLC 
 Janice Fuller, Anbaric Development Partners, LLC 

John W. Dax, Hodgson Russ LLP 
Donna McCormack, Matrix New World Engineering 
Rejina Sharma, Matrix New World Engineering 

 
 
Attachments: 
 

• Figure 1 – Proposed Sample Location Map 
• Project Narrative (Attachment 2.0 of the Joint Application for Permit) 
• Sediment Sampling and Analysis Work Plan (Attachment 13.1 of the Joint Application for 

Permit) 
Benthic Macroinvertebrate Community Assessment Work Plan (Attachment 13.2 of the Joint 
Application for Permit) 

mailto:rfiorile@mnwe.com






 

 

FIGURE 1 
 

PROPOSED SAMPLE LOCATION MAP 
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Project Narrative  
Anbaric Development Partners, LLC – New York OceanGrid Facility, New York City, New York  
 

Collection and Analysis of Sediment Samples and Benthic Resources in New York Bay  
Joint Application for Permit, Attachment 2.0  1 of 6 

INTRODUCTION AND PROJECT DESCRIPTION 

Anbaric Development Partners, LLC (the “Applicant”) is in the process of developing an application for a 
New York State Department of Public Services (NYSDPS) Certificate of Environmental Compatibility and 
Public Need, pursuant to Article VII, Major Electric and Gas Transmission Facilities, for the New York 
OceanGrid Facility (the “Facility”), which proposes the installation of a new electrical power transmission 
line within State waters. The Applicant is proposing the construction of a 1,200 megawatt (MW) high 
voltage transmission facility that connects wind energy areas (WEA) in the Atlantic Ocean offshore of 
New York Harbor to the onshore New York Independent System Operator (NYISO) power grid that serves 
New York City. The Facility includes a 12.89 mile subsea high-voltage direct current (HVDC) transmission 
route from the landward side of the New York State jurisdictional boundary to a proposed HVDC-to-HVAC 
(high-voltage alternate current) Converter Station on the eastern shore of the borough of Staten Island, 
Richmond County. HVAC will then be transmitted by subsea cable across New York Bay to the western 
shore of Borough of Brooklyn, Kings County, where it will connect to either the existing Con Edison 
Gowanus Substation (Option A) or, if available, the proposed Con Edison Clean Energy Hub (Option B). 
Both interconnection options have capacity to accommodate the injection of power from the Facility and 
serve the New York City energy grid. 

In support of the New York State’s Article VII Application that is being prepared for the Facility, the 
Applicant is conducting an environmental impact evaluation, including assessment of existing physical 
and chemical characteristics, as well as benthic resources, along the transmission routes. As such, the 
Applicant is proposing to conduct a sediment sampling and benthic sampling and analysis along the 
approximately 18.31-mile long sediment of subsea cable route located within New York State tidal waters, 
which is the subject of this Joint Application for Permits. The analyses will characterize and document 
the existing physical and chemical composition of seabed sediment properties, as well as benthic 
resources along the route. For additional details regarding the location and sampling plan, see Field 
Sampling section below and the Attachment 13.1, Sediment Sampling and Analysis Work Plan and 
Attachment 13.2, Benthic Macroinvertebrate Community Assessment Work Plan provided in 
Attachment 13.0. 

BACKGROUND INFORMATION ON THE PROPOSED FACILITY 

The overall Facility will consist of the following elements: 

• Approximately 12.89 miles of HVDC bundled subsea cable buried in the seafloor of the Raritan 
Bay and New York Harbor between the landward side of the New York State jurisdictional 
boundary and the proposed Converter Station. 

• Staten Island Converter Station and associated subsea cable shore landing infrastructure that will 
use Voltage Source Converter-High Voltage Direct Current (VSC-HVDC) technology to convert 
power from DC to AC. 

• Approximately 5.51 or 5.34 - miles of HVAC bundled fiber optic subsea cable between the 
Converter Station and one of two shore landing locations, dependent upon whether HVAC Option 
A or Bis selected. 

• Up to approximately 3.25 miles of HVAC terrestrial cable between the selected landfall location 
and the associated substation, dependent upon whether HVAC Option A or B is selected. 
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• Underground vaults, manholes and other marine and terrestrial infrastructure as necessary to 
accommodate the transmission cables and accessory infrastructure 

• Marine and terrestrial temporary cofferdams at shore landings and channel crossings to facilitate 
horizontal directional drilling (HDD) installations 

CONVERTER STATION 

The applicant anticipates development of an HVDC-to-HVAC Converter Station on an approximately 3.7 
acre parcel on the waterfront of the eastern shore of Staten Island (see Attachment 3.1, Overall 
OceanGrid Facility). The proposed Converter Station will occupy the entire site, which includes a 
waterfront parcel (4.3 acres) and an adjoining upland parcel (3.7 acres) that is situated directly across 
Edgewater Street from the waterfront parcel. The HVDC submerged cables will make landfall on the 
Converter Station site and the HVAC cables will exit the site in locations sufficient to provide separation 
of the AC and DC cables. 

SUBSEA CABLE 

The above-mentioned Subsea Cable Route will extend through navigable waters from the Atlantic Ocean 
WEAs to the Staten Island Converter Station and then to Brooklyn. Waters occupied by the cable route 
are utilized for recreational and commercial fishing, shipping, and anchorages. Route characteristics of 
the submerged cables are described below: 

From WEAs to Converter Station 

The Subsea Cable Route travels onshore from the WEAs on the east side of the Ambrose until contacting 
the southwest corner of Gravesend Anchorage. From that point it crosses over the Ambrose Channel to 
the west edge of said channel. Thence, the cable route follows the western edge of the Ambrose Channel 
and the Anchorage Channel, continuing through the western limits of the Verrazano Narrows and on to 
the Converter Station, where it will be landed using HDD methods. The route encounters the Ambrose 
and Anchorage Channels, as well as the Gravesend Anchorage and minimizes impacts to those areas 
by occupying them as close to the limits of the navigation channel as possible. 

From Converter Station to Option “Node” 

The Subsea Cable Route leaves the Converter Station using HDD techniques and then travels easterly 
toward the western edge of the Anchorage Channel and proceeds northerly to a point perpendicular to 
the conjunction of the Anchorage Channel, Red Hook Flats, and Bay Ridge Channel. The cable route 
then crosses the Anchorage Channel to said conjunction and proceeds to follow the western 
northwestern edge of the Bay Ridge Channel to a point where Bay Ridge Channel turns northerly (74° 1’ 
20.990” W / 40° 39’ 49.236 N), “node”, where HVAC Option 1 and HVAC Option 2 routes diverge. This 
route occupies the Anchorage Channel, Bay Ridge Channel, and Red Hook Flats and crosses channels 
perpendicularly and avoids anchorage areas. 

HVAC Option 1 Interconnection 

The Subsea Cable Route continues from the “node” into Bay Ridge Channel, staying south and east of 
the Bayonne Energy Cable, and terminating at the Con Edison Gowanus Substation, where it will be 
landed using horizontal direction drilling (HDD) methods. The cable route leaves the Converter Station 
using HDD techniques and then travels easterly toward the “node” where HVAC Option 1 and HVAC 
Option 2 routes diverge. This route occupies the Bay Ridge Channel and crosses channels and avoids 
anchorage areas. 
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HVAC Option 2 Interconnection 

The Subsea Cable Route continues from the “node” northerly along the west edge of Bay Ridge Channel 
to a point where the route will cross Bay Ridge Channel perpendicularly, southwest of a point where Van 
Brunt Street meets Upper New York Bay. From there, the cable route continues underwater to said point 
and landed using HDD methods. The cable route then proceeds terrestrially along Van Brunt Street to 
Carroll Street and follows Carroll Street to Henry Street. The route then proceeds along Prospect Street 
to Washington Street and then along Plymouth Street and terminating at the Con Edison Clean Energy 
Hub. This route occupies Bay Ridge Channel and crosses channels and avoids anchorage areas. The 
route is also HDD within city streets in the Borough of Brooklyn. 

Subsea cables will be installed using principally jetplow technology to create and cover the subsea trench, 
with limited installations using other methods where conditions require. Crossings will be installed 
beneath the navigation channel at depths specified by the US Army Corp of Engineers (USACE) and 
may require use of alternate installation technologies such as direct trenching and dredging. 

APPLICANT / AGENT 

The subject site consists of federal and New York State tidal waters, beginning at the WEA in the Atlantic 
Ocean, and traversing approximately 12.89 miles on the seafloor of the Raritan Bay and New York Harbor 
between the landward side of the New York State jurisdictional boundary and the proposed Converter 
Station. The subject site then traverses approximately 5.51 or 5.34 miles between the Converter Station 
and one of two shore landing locations, dependent upon whether HVAC Option A or B is selected.  
 
Applicant:   Anbaric Development Partners, LLC 

Attn: Janice Fuller, President 
401 Edgewater Pl, #680 
Wakefield, MA 01880 
Phone: 781-683-07111 (Main Office) 
Email: jfuller@anbaric.com  

 
Contact/Representative: Matrix New World Engineering 

Attn: Robert Fiorile, Director of Environmental Planning and Ecological 
Services 
26 Columbia Turnpike, Second Floor 
Florham Park, NJ 07932 
Phone: 973-240-1800 
Email: rfiorile@mnwe.com   

PROJECT PURPOSE AND NEED 

The purpose of the proposed Sediment Sampling and Analysis Work Plan (SSAWP) is to characterize 
and document existing physical and chemical composition of seabed sediment properties along an 
approximately 18.31-mile-long segment of the electrical power transmission line located within New York 
State tidal waters.  

mailto:jfuller@anbaric.com
mailto:rfiorile@mnwe.com
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Similarly, the purpose of the Benthic Macroinvertebrate Community Assessment Work Plan (BMCAWP) 
is to characterize and document the existing macroinvertebrate community composition present within 
the upper 12-inches of seabed sediment along the above-mentioned proposed transmission line 
alignment. This pre-construction baseline assessment will also serve as a baseline for future assessment 
to assess whether detectable changes occurred to the benthic community post-construction.  

Procedures for sediment sampling and analysis established in an SSAWP and benthic sampling and 
assessment established in a BMCAWP can be found in Attachment 13.1 and Attachment 13.2, 
respectively.  

PROJECT SAMPLE LOCATIONS 

The Facility extents and alignment of the transmission line are depicted on Attachment 3.1, Overall 
OceanGrid Facility, which is provided in Attachment 3.0. The Facility proposes a minimum of 11 
samples, designated as SL-00 through SL-10, which will be collected from the eleven pre-determined 
sample locations. Additionally, ecologists will simultaneously assess any benthic resources at each 
sample locations. To obtain route-specific information on the benthic community, 11 benthic samples will 
be collected from the same above-mentioned sample locations. The sample locations have been 
established approximately 100 feet offshore of each of the proposed landing locations and at two-mile 
intervals along the approximately 18.31-mile long Subsea Cable Route. Refer to Attachment 3.1, 
Overall OceanGrid Facility map for the proposed sampling locations. 

PROPOSED  FIELD SAMPLING AND LABORATORY ANALYSIS 

The proposed sediment sampling and benthic sampling will be conducted simultaneously and over a four 
(4) week period from September to October 2022.  

Sediment Sampling and Analysis Work Plan (SSAWP)  

The SSAWP was created and developed following procedures presented within the NYSDEC, Division 
of Water, Technical and Operational Guidance Series TOGS 5.1.9 – In-Water and Riparian Management 
of Sediment and Dredged Material (November 2004) (TOGS 5.1.9). The SSAWP was submitted to 
NYSDEC for review and approval on July 12, 2022, and is awaiting a response. Refer to Attachment 
13.1,Sediment Sampling and Analysis Work Plan, provided in Attachment 13.0, for further details on 
field sampling, laboratory analysis and reporting. 

Benthic Macroinvertebrate Community Assessment Work Plan (BMCAWP) 

Additionally, ecologists will simultaneously assess any benthic resources at each above-mentioned 
sample locations and in accordance with the BMCAWP. The BMCAWP presents procedures for the 
collection, processing and analysis of benthic grab samples obtained to assess macroinvertebrate 
community composition to be included in the environmental impact evaluation. Refer to Attachment 13.2, 
Benthic Macroinvertebrate Community Assessment Work Plan, provided in Attachment 13.0, for 
further details on field sampling, laboratory analysis and reporting. 

METHOD OF WORK AND TYPE OF EQUIPMENT  

A survey vessel will be employed for the subject sampling effort. Proper position of the sampling locations 
in the field will be established through use of a differential global position system (DGPS).  
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At each sample location, sediment samples will be collected via vibracore advanced to a total target 
depth of approximately 10 feet below the sediment-water interface for each core. Each core profile will 
be visually inspected and logged (including the existence of any rocks and debris), and reviewed for 
odors and staining.   

Benthic samples will be collected using a 0.1-M2 ponar-type grab sampler, deployed from a survey 
vessel. After collection, the contents of each grab sample will be sieved through a 0.5mm mesh in the 
field, and the retained material and organisms will be fixed in a 10% neutral buffered formalin for further 
processing.  

Refer to Attachment 13.1,Sediment Sampling and Analysis Work Plan and Attachment 13.2, 
Benthic Macroinvertebrate Community Assessment Work Plan, in Attachment 13.0 for further 
details on sampling methodology. 

PLANNED SEQUENCE OF ACTIVITIES 

The planned sequence of activities for the proposed sampling activities includes: 

Benthic Sampling 
• Establish sample position through use of a DGPS.  
• Collect sediment sample using vibracore advanced to approximately 10 feet below sediment-

water interface for each core. 
• Collect benthic samples using a grab sampler, deployed from a survey vessel 
• Send sediment samples and grab samples to laboratory for analysis 

POLLUTION CONTROL METHODS 

The survey vessel that will be employed for sampling effort contains fuels, hydraulic fluid, oil, and 
potentially other hazardous materials that could be accidentally released to the water. A Spill Prevention, 
Control and Countermeasure Plan (SPCC) will be developed and employed throughout the sampling and 
spill procedures will be implemented in the case of a spill, to limit the impacts to sediment and water 
quality in the sampling locations and route. With proper training and implementation, the likelihood of a 
spill is small, and the impact will be minor. As the subject sampling activities propose the collection of  
sediment samples via vibracore method and and benthic samples using grab sampler, discharge of any 
pollutants, toxic material, solid waste or hazardous substances at concentrations above regulated levels 
into coastal waters is not anticipated. Any discharge as a result of the subject sampling will be negligible 
and/or minimal and could be considered de minimis.   

EROSION AND SILT CONTROL METHODS 

The collection of the sediment samples via vibracore method may produce a sediment plume and 
increase turbidity at the sample locations. This increase in turbidity will be minimal and sediment is 
expected to settle within close proximity to their sample locations. Any increase in turbidity as a result of 
the sampling activities will be temporary and short term, and can be considered negligible and/or minimal.   
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ALTERNATIVES CONSIDERED TO AVOID IMPACTS TO REGULATED AREAS 

The purpose of the proposed sampling activities is to assess and analyze the existing physical and 
chemical conditions of the seafloor along the subsea cable route. As the Facility is proposing to connect 
offshore wind energy areas to onshore NYISO power grids, the subsea cable must traverse New York 
Bay, a regulated water. The Facility, including the proposed sampling activities, therefore, must be 
conducted in regulated waters, and no alternatives were considered. In a “No Build” Alternative, the 
sediment and benthic samplings will not occur, thus resulting in an inaccurate and/or insufficient 
evaluation of the marine physical and chemical characteristics, as well as benthic resources. 

No compensatory mitigation is proposed as environmental effects resulting from the proposed sampling 
activities are anticipated to be de minimus and will occur over a short time frame.  
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Sampling Work Plans 
 

     Attachment 13.1  Sediment Sample and Analysis Plan  
     Attachment 13.1  Benthic Macroinvertebrate Community Assessment Work Plan 
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Good afternoon:
 
Attached please find a revised figure identifying proposed sampling locations.  We just recognized
that we prepared the sampling plans a few moths back and it included an alternative route that is no
longer being considered.  The attached figure in the work plans we sent to you did not match the
projects described in the work plans, but the attached does depict exactly what we described in the
work plans except that there are only 11 sample locations (SL00-SL10).  Please disregard the prior
sampling location figure and use the attached.
 
If you have any questions, please do not hesitate to contact us.
 
Donna J. McCormack
Sr. Project Manager
Environmental Planning and Ecological Services
 
Matrix New World Engineering
442 Route 35 South, 2nd Floor
Eatontown, NJ 07724
C. 908-675-0638

            
 

 
www.matrixneworld.com
Certified WBE, DBE Business
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Cc: Janice Fuller <jfuller@anbaric.com>; Dax, John W. <jdax@hodgsonruss.com>; Robert Fiorile
<rfiorile@mnwe.com>; Occidental, Jean (DEC) <jean.occidental@dec.ny.gov>; Garcia, Jessica Y (DEC)
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SL-00 N40° 30' 7.189" W73° 54' 56.204" 40.501997 -73.915612
SL-01 N40° 31' 0.656" W73° 56' 53.601" 40.516849 -73.948223
SL-02 N40° 31' 58.263" W73° 58' 47.004" 40.532851 -73.979723
SL-03 N40° 33' 11.531" W74° 0' 24.395" 40.553203 -74.006776
SL-04 N40° 34' 37.897" W74° 1' 37.443" 40.577194 -74.027067
SL-05 N40° 35' 49.132" W74° 2' 40.932" 40.596981 -74.044703
SL-06 N40° 37' 1.243" W74° 3' 50.276" 40.617012 -74.063966
SL-07 N40° 38' 6.330" W74° 2' 46.206" 40.635092 -74.046168
SL-08 N40° 39' 34.264" W74° 1' 36.719" 40.659518 -74.026866
SL-09 N40° 39' 44.192" W74° 0' 14.063" 40.662276 -74.003906
SL-10 N40° 40' 24.621" W74° 1' 4.023" 40.673506 -74.017784
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July 12, 2022 

 
Stephen Watts 
Regional Permit Administrator 
Division of Environmental Permits, Region 2 
New York State Department of Environmental Conservation 
41-40 21st Street, Long Island City, NY 11101 
 
Re: WORK PLAN FOR SEDIMENT SAMPLING AND ANALYSIS 
 ANBARIC’S NEW YORK OCEANGRID PROJECT  
  
Dear Mr. Watts, 
 
On behalf of Anbaric Development Partners, LLC (Anbaric), Matrix New World Engineering, Land 
Surveying, and Landscape Architecture, PC (Matrix) has prepared this sediment sampling and analysis 
work plan (SSAWP) for the New York State Department of Environmental Conservation’s review and 
approval. The Project requires a New York State Article VII Application to Department of Public Service.  
The application includes assessment of potential environmental impacts. This work plan presents 
procedures for the collection, processing and analysis of sediment core sampling required for the 
environmental assessment.  The application is currently being prepared for the New York OceanGrid project 
(Project), which proposes the installation of a new electrical power transmission line within State waters.  
 
PROJECT DESCRIPTION 
The NY OceanGrid Project (Project) is a 1,200 megawatt (MW) high voltage transmission Project that 
connects wind energy areas (WEA) in the Atlantic Ocean offshore of New York Harbor to the onshore 
NYISO power grid that serves New York City.  The Project includes a 12.89 mile HVDC transmission route 
from the landward side of the New York State jurisdictional boundary to a proposed HVDC-to-HVAC 
Converter Station on the eastern shore of Staten Island.  HVAC would then be transmitted by subsea cable 
across New York Bay to the western shore of Brooklyn where it would connect to either the existing Con 
Edison Gowanus Substation (HVAC Option A) or, if available, the proposed Con Edison Clean Energy Hub 
(HVAC Option B). Both interconnection options have capacity to accommodate the injection of power from 
the Project and serve the New York City energy grid. 
 
The Project will consist of the following elements: 
 

• Approximately 12.89 miles of HVDC bundled submarine cable buried in the seafloor of the Raritan 
Bay and New York Harbor between the landward side of the New York State jurisdictional boundary 
and the proposed Converter Station.  
 

• Staten Island Converter Station and associated submarine cable shore landing infrastructure that 
will use Voltage Source Converter-High Voltage Direct Current (VSC-HVDC) technology to convert 
power from DC to AC. 
 

• Approximately 5.51 or 5.34 - miles of HVAC bundled fiber optic submarine cable between the 
Converter Station and one of two shore landing locations, dependent upon whether HVAC Option 
A or Bis selected. 
 

• Up to approximately 3.25 miles of HVAC terrestrial cable between the selected landfall location and 
the associated substation, dependent upon whether HVAC Option A or B is selected. 
 

• Underground vaults, manholes and other marine and terrestrial infrastructure as necessary to 
accommodate the transmission cables and accessory infrastructure 
 



• Marine and terrestrial temporary cofferdams at shore landings and channel crossings to facilitate
horizontal directional drilling (HDD) installations.

CONVERTER STATION 
The Applicant, Anbaric Development Partners, LLC, anticipates development of an HVDC-to-HVAC 
Converter Station on an approximately 3.7 acre parcel on the waterfront of the eastern shore of Staten 
Island.  The Applicant has satisfied the regulatory thresholds for “Site Control” of the property through an 
irrevocable purchase option that is valid through XYXZ.   

The proposed Converter Station will occupy the entire site, which includes a waterfront parcel (X.X acres) 
and an adjoining upland parcel (X.Y acres) that is situated directly across XYZ street from the waterfront 
parcel.   Both parcels are presently utilized for industrial operations and are zoned to permit the Converter 
Station use.  All Converter Station infrastructure will be architecturally or otherwise screened and buffered 
to reduce visual, and sound impacts upon surrounding land uses. 

The HVDC submerged cables will make landfall on the Converter Station site and the HVAC cables will exit 
the site in locations sufficient to provide separation of the AC and DC cables.  

The Applicant proposes to construct the Converter Station using typical site redevelopment techniques, 
which will include demolition, upland clearing, excavation, fill and infrastructure improvements.  Within the 
Site, HVDC terrestrial cable will be predominantly installed underground. 

SUBMARINE CABLE 
The Submarine Cable Route will extend through navigable waters from the Atlantic Ocean WEAs to the 
Staten Island Converter Station and then to Brooklyn.  Waters occupied by the Project are utilized for 
recreational and commercial fishing, shipping, and anchorages.  Route characteristics of the submerged 
cables are described below: 

From WEAs to Converter Station 
The Project travels onshore from the WEAs on the east side of the Ambrose until contacting the southwest 
corner of Gravesend Anchorage.  From that point it crosses over the Ambrose Channel to the west edge 
of said channel. Thence, the Project follows the western edge of the Ambrose Channel and the Anchorage 
Channel, continuing through the western limits of the Verrazano Narrows and on to the Converter Station, 
where it will be landed using HDD methods.  The route encounters the Ambrose and Anchorage Channels, 
as well as the Gravesend Anchorage and minimizes impacts to those areas by occupying them as close to 
the limits of the navigation channel as possible.  

From Converter Station to Option “Node” 
The Project leaves the Converter Station using HDD techniques and then travels easterly toward the 
western edge of the Anchorage Channel and proceeds northerly to a point perpendicular to the conjunction 
of the Anchorage Channel, Red Hook Flats, and Bay Ridge Channel. The Project then crosses the 
Anchorage Channel to said conjunction and proceeds to follow the western northwestern edge of the Bay 
Ridge Channel to a point where Bay Ridge Channel turns northerly (74° 1’ 20.990” W / 40° 39’ 49.236 N), 
“node”, where HVAC Option 1 and HVAC Option 2 routes diverge.  This route occupies the Anchorage 
Channel, Bay Ridge Channel, and Red Hook Flats and crosses channels perpendicularly and avoids 
anchorage areas. 

HVAC Option 1 Interconnection 
The Project continues from the “node” into Bay Ridge Channel, staying south and east of the Bayonne 
Energy Cable, and terminating at the Con Edison Gowanus Substation, where it will be landed using HDD 
methods.  The Project leaves the Converter Station using HDD techniques and then travels easterly toward 
the “node” where HVAC Option 1 and HVAC Option 2 routes diverge.  This route occupies the Bay Ridge 
Channel and crosses channels and avoids anchorage areas. 



HVAC Option 2 Interconnection 
The Project continues from the “node” northerly along the west edge of Bay Ridge Channel to a point where 
the Project will cross Bay Ridge Channel perpendicularly, southwest of a point where Van Brunt Street 
meets Upper New York Bay. From there, the Project continues underwater to said point and landed using 
HDD methods. The Project the proceeds terrestrially along Van Brunt Street to Carroll Street and follows 
Carroll Street to Henry Street. The Project then proceeds along Prospect Street to Washington Street and 
then along Plymouth Street and terminating at the Con Edison Clean Energy Hub. Project.  This route 
occupies Bay Ridge Channel and crosses channels and avoids anchorage areas. The route is also HDD 
within city streets in the Borough of Brooklyn. 

Submarine cables will be installed using principally jetplow technology to create and cover the submarine 
trench, with limited installations using other methods where conditions require.  Crossings will be installed 
beneath the navigation channel at depths specified by the US Army Corp of Engineers (USACE) and may 
require use of alternate installation technologies such as direct trenching and dredging. 

PROPOSED SEDIMENT SAMPLING AND ANALYSIS WORK PLAN (SSAWP) 
The purpose of the proposed SSAWP is to characterize and document existing physical and chemical 
composition of seabed sediment properties along an approximately 18.31-mile-long segment of the 
electrical power transmission line located within New York State tidal waters. The extents and alignment of 
the transmission line are depicted on Figure 1, which is included as Attachment A. Under the proposed 
SSAWP a minimum of fourteen samples, designated as SL-00 through SL-13, will be collected from the 
fourteen pre-determined sample locations. The sample locations have been established approximately 100’ 
offshore of each of the proposed landing locations and at two-mile intervals along the approximately 18.31-
mile long route. Please refer to Figure  for the proposed sampling locations. Procedures established in 
this workplan were developed following procedures presented within the NYSDEC, Division of Water, 
Technical and Operational Guidance Series TOGS 5.1.9 – In-Water and Riparian Management of Sediment 
and Dredged Material (November 2004) (TOGS 5.1.9). 

FIELD SAMPLING 
At each sample location, sediment samples will be collected via vibracore advanced to a total target depth 
of approximately 10 feet below the sediment-water interface for each core. Each core profile will be visually 
inspected and logged (including the existence of any rocks and debris) and reviewed for odors and staining.  

Prior to homogenization, each core sample will be photographed along with its associated sample ID 
Number (ID No.) and scale.  Samples will be based on field characterization and particular attention will be 
paid to changes in stratigraphy (including color, predominant grain sizes, and evidence of contamination). 
If stratification is observed, one homogenized sample will be collected from each distinct stratum. Distinct 
color changes and distinct changes in predominant grain size will be the primary indicators of separate 
strata within a core. If no stratification is observed throughout the length of the core, one homogenized 
sample from the entire length of the core will be collected. Care will be taken to proportionally represent the 
entire length of each sample core. Matrix will also visually inspect individual cores for indicators of potential 
changes in total organic carbon (TOC) content and evidence of contamination (e.g., observable staining or 
odor).   

Homogenized core samples will be collected by taking sediment from the entire length of each identified 
stratum using decontaminated stainless-steel spoons. Sediment will then be placed in decontaminated 
stainless steel mixing bowls. The sediment will be mixed using the stainless-steel spoon until the sediment 
is a uniform color and consistency. The stainless-steel spoon will be used to transfer homogenized 
sediment into laboratory supplied sample containers for physical and chemical testing.  

Volatile organic compound (VOC) grab samples will be collected prior to homogenization. Sediment for 
VOC analysis will be collected using laboratory-provided clean (disposable) sediment syringes. The VOC 
bottleware  will be filled with as much sediment as possible to ensure as little air as possible is present 
within the sample. If no evidence of VOC contamination is present, sediment for VOC analysis will be 
collected near the top (i.e., shallower depth) of each stratum and placed in laboratory-produced volatile 



 
 

 
 
organic analysis (VOA) vials. If VOC contamination is identified, the VOC grab sample will be biased to the 
depth displaying the greatest likelihood of contamination.   
 
Stratigraphy samples will be identified by the vibracore location followed by the suffixes “-S1”, “-S2”, etc. 
(e.g., “SL-00-S1”). The “-S1” sample will represent sediment within the uppermost distinct stratum identified 
within the core, while the “-S2” sample will represent sediment within the next deepest distinct stratum, and 
so forth.  
 
LABORATORY ANALYSIS 
Each sample will be analyzed for physical characteristics including Grain Size (ASTM D422), Moisture, Ash 
and Total Organic Matter Content (ASTM D2974), Specific Gravity (ASTM D854), and Atterberg Limits 
(D4318) on a standard turnaround time (TAT). See sample summary table below.  
 

Sample Core ID Depth Analysis 
SL-00 0’ to 10’ below sediment-

water interface 
Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-01 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-02 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-03 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-04 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-05 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-06 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-07 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-08 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-09 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-10 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-11 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-12 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

SL-13 0’ to 10’ below sediment-
water interface 

Grain Size; Moisture, Ash & Total Organic Matter 
Content; Specific Gravity; and Atterberg Limits 

 
The remaining chemical analyses will be placed on hold until the results from the physical analyses have 
been completed to identify if any of the samples contain 90% sand and gravel. If any of the samples contain 
90% sand and gravel, no further chemical testing on these samples is required, and they will not be 
analyzed for chemical analyses. All samples that contain less than 90% sand and gravel will be further 
analyzed for Target Analyte List (TAL) Metals (EPA Method 6020A and 7474), Target Compound List (TCL) 
VOCs+15 (EPA Method 8260C), Polycyclic Aromatic Hydrocarbons (PAHs) (EPA Method 8270D), TCL 
Pesticides (EPA Method 8081B), Polychlorinated Biphenyls (EPA Method 8082A), Dioxins/Furans (EPA 
Method 1613B), and TOC (9060) on a standard TAT. See sample summary table below.  
 
 
 
 



 
 

 
 

Composite ID Sample Core IDs Analysis 

SL-00 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-01 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-02 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-03 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-04 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-05 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-06 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-07 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-08 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-09 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-10 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-11 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-12 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

SL-13 0’ to 10’ below sediment-
water interface 

TAL Metals, TCL VOCs+15, PAHs, TCL Pesticides, PCBs, 
Dioxins/Furans, and TOC (HOLD UNTIL PHYSICAL 
RESULTS ARE BACK) 

 
All samples will be submitted on chain-of-custody (COC) to a State-certified laboratory on a Standard TAT 
basis. Matrix will ensure that the sample cooler will contain ice to maintain a temperature of approximately 
4 degrees Celsius, prior to the laboratory’s daily pick up of the sample cooler. 

Results and Reporting 
The results of SSAWP will be prepared by Matrix and presented in the form of a Geophysical Sampling and 
Analysis Report. Based upon the concentration of contaminants, sediments will be classified as either Class 
A (No Toxicity to Aquatic Life), Class B (Chronic Toxicity to Aquatic Life) or Class C (Acute Toxicity to Aquatic 



 
 

 
 
Life) in accordance with criteria established for dredge material handling and disposal under TOGS 5.1.9. 
Results will also be incorporated into the Marine Physical and Chemical Characteristics section of the 
Environmental Impact Evaluation prepared as part of the NYS Article VII application.  
 
If you have any questions, please feel free to contact me by telephone at (732) 278-6226 or via email at 
rfiorile@mnwe.com.  
 
Sincerely, 

 
Rob Fiorile 
Program Director – Environmental Planning and Ecological Services 

Cc:  Howard A. Kosel, Anbaric Development Partners, LLC 
 Janice Fuller, Anbaric Development Partners, LLC 

John W. Dax, Hodgson Russ LLP 
 

  

mailto:rfiorile@mnwe.com
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FIGURE  

PROPOSED SAMPLE LOCATION MAP 



LA B EL LA T IT U D E LON GIT U D E N OR T HIN G EA ST IN G
SL-00 N40° 30' 7.189" W73° 54' 56.204" 40.501997 -73.915612
SL-01 N40° 31' 0.656" W73° 56' 53.601" 40.516849 -73.948223
SL-02 N40° 31' 58.263" W73° 58' 47.004" 40.532851 -73.979723
SL-03 N40° 33' 11.531" W74° 0' 24.395" 40.553203 -74.006776
SL-04 N40° 34' 37.897" W74° 1' 37.443" 40.577194 -74.027067
SL-05 N40° 35' 49.132" W74° 2' 40.932" 40.596981 -74.044703
SL-06 N40° 37' 1.243" W74° 3' 50.276" 40.617012 -74.063966
SL-07 N40° 38' 6.330" W74° 2' 46.206" 40.635092 -74.046168
SL-08 N40° 39' 34.264" W74° 1' 36.719" 40.659518 -74.026866
SL-09 N40° 39' 44.192" W74° 0' 14.063" 40.662276 -74.003906
SL-10 N40° 40' 24.621" W74° 1' 4.023" 40.673506 -74.017784
SL-11 N40° 41' 3.729" W74° 0' 44.969" 40.684369 -74.012491
SL-12 N40° 42' 22.018" W73° 59' 23.214" 40.706116 -73.989782
SL-13 N40° 42' 20.898" W73° 58' 54.350" 40.705805 -73.981764
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Attachment 13.1  Benthic Macroinvertebrate Community Assessment Work Plan 



1

Rejina Sharma

From: Donna McCormack
Sent: Tuesday, August 2, 2022 1:15 PM
To: Rejina Sharma
Cc: Maciej Maslonka
Subject: FW: NY OceanGrid Transmission Project- Sediment Transport Work Plan
Attachments: Figure 1 - Proposed Sample Locations.pdf

Most current sample locations (sent to NYSDEC last week) 
 
Donna J. McCormack 
Sr. Project Manager 
Environmental Planning and Ecological Services 
 
Matrix New World Engineering 
442 Route 35 South, 2nd Floor 
Eatontown, NJ 07724 
C. 908-675-0638 
                 

 

 
  
www.matrixneworld.com 
Certified WBE, DBE Business 
 

From: Donna McCormack  
Sent: Wednesday, July 27, 2022 12:44 PM 
To: Gaidasz, Karen M (DEC) <karen.gaidasz@dec.ny.gov> 
Cc: Janice Fuller <jfuller@anbaric.com>; Dax, John W. <jdax@hodgsonruss.com>; Robert Fiorile <rfiorile@mnwe.com>; 
Occidental, Jean (DEC) <jean.occidental@dec.ny.gov>; Garcia, Jessica Y (DEC) <Jessica.Garcia@dec.ny.gov>; Field, Joanna 
S (DEC) <joanna.field@dec.ny.gov>; Falls, Justin A (DEC) <justin.falls@dec.ny.gov>; Bozzi, Rhianna A (DEC) 
<rhianna.bozzi@dec.ny.gov>; Sidor, Lauren T (DEC) <Lauren.Sidor@dec.ny.gov>; Sandrow, Cheryl A (DEC) 
<Cheryl.Sandrow@dec.ny.gov> 
Subject: RE: NY OceanGrid Transmission Project‐ Sediment Transport Work Plan 
 
Good afternoon: 
 
Attached please find a revised figure identifying proposed sampling locations.  We just recognized that we prepared the 
sampling plans a few moths back and it included an alternative route that is no longer being considered.  The attached 
figure in the work plans we sent to you did not match the projects described in the work plans, but the attached does 
depict exactly what we described in the work plans except that there are only 11 sample locations (SL00‐SL10).  Please 
disregard the prior sampling location figure and use the attached.  
 
If you have any questions, please do not hesitate to contact us.  
 
Donna J. McCormack 
Sr. Project Manager 
Environmental Planning and Ecological Services 
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From: Papa, Steve
To: Donna McCormack
Subject: Re: [EXTERNAL] NY OceanGrid Transmission Project - Request for Consultation
Date: Monday, August 22, 2022 3:25:48 PM

[EXTERNAL]
Hi,

We don't have any specific recommendations for you at this time.  I just reviewed your document submissions.  Is there a "may affect" determination included? 

Thanks for your patience.

From: Donna McCormack <dmccormack@mnwe.com>
Sent: Monday, August 22, 2022 2:15 PM
To: Papa, Steve <steve_papa@fws.gov>
Subject: RE: [EXTERNAL] NY OceanGrid Transmission Project - Request for Consultation
 
Good afternoon:  I just wanted to follow up on this request.  Do you know when we may expect an answer?  We are moving quickly on the EIS and would like to incorporate data from your office.

Donna J. McCormack
Sr. Project Manager
Environmental Planning and Ecological Services

Matrix New World Engineering
442 Route 35 South, 2nd Floor
Eatontown, NJ 07724
C. 908-675-0638
            

 
https://gcc02.safelinks.protection.outlook.com/?
url=http%3A%2F%2Fwww.matrixneworld.com%2F&amp;data=05%7C01%7Csteve_papa%40fws.gov%7Cb38cb81bd9384bcbb6e808da846a43fc%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637967889189136390%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&amp;sdata=71JscT4ex%2B%2F4EkFNyd5Y2wN6g82SxKB2He%2FSm%2F1HW7U%3D&amp;reserved=0
Certified WBE, DBE Business

-----Original Message-----
From: Papa, Steve <steve_papa@fws.gov> 
Sent: Wednesday, July 13, 2022 6:27 AM
To: Donna McCormack <dmccormack@mnwe.com>
Subject: Read: [EXTERNAL] NY OceanGrid Transmission Project - Request for Consultation

[EXTERNAL]

mailto:steve_papa@fws.gov
mailto:dmccormack@mnwe.com
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.matrixneworld.com%2F&amp;data=05%7C01%7Csteve_papa%40fws.gov%7Cb38cb81bd9384bcbb6e808da846a43fc%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637967889189136390%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&amp;sdata=71JscT4ex%2B%2F4EkFNyd5Y2wN6g82SxKB2He%2FSm%2F1HW7U%3D&amp;reserved=0


 
 

 
 
Via Email August 22, 2022 

 
Steve Papa (steve_papa@fws.gov) 
340 Smith Road 
Shirley, NY 11967 
 
Re: BIOLOGICAL RESOURCES 
 ANBARIC’S NEW YORK OCEANGRID PROJECT  
 
Dear Mr. Papa: 
 
On behalf of Anbaric Development Partners, LLC (Anbaric), Matrix New World Engineering, Land 
Surveying, and Landscape Architecture, PC (Matrix) is requesting initial consultation on the New York 
OceanGrid project (Project).  A detailed project description is provided below.  An application to New York 
State Department of Public Service for a Certificate of Environmental Compatibility and Public Need is 
currently being prepared for the Project. The application includes discussion of potential environmental 
impacts that requires evaluation of potential for the project to affect biological resources under jurisdiction 
of your office. This letter is to introduce your office to the Project and request any additional data or 
recommendations your office can provide to supplement the attached USFWS Information Planning and 
Consultation reports (IPaC) prepared for the Project.  
 
PROJECT DESCRIPTION 
 
The Project is a 1,200 megawatt (MW) high voltage transmission Project that connects wind energy areas 
(WEA) in the Atlantic Ocean offshore of New York Harbor to the onshore NYISO power grid that serves 
New York City.  The Project includes a 12.89 mile HVDC transmission route from the landward side of the 
New York State jurisdictional boundary to a proposed HVDC-to-HVAC Converter Station on the eastern 
shore of Staten Island.  HVAC would then be transmitted by subsea cable across New York Bay to the 
western shore of Brooklyn where it would connect to either the existing Con Edison Gowanus Substation 
(Option 1) or, if available, the proposed Con Edison Clean Energy Hub (Option 2). Both interconnection 
options have capacity to accommodate the injection of power from the Project and serve the New York City 
energy grid. 
 
The Project will consist of the following elements: 
 

• Approximately 12.89 miles of HVDC bundled submarine cable buried in the seafloor of the Raritan 
Bay and New York Harbor between the landward side of the New York State jurisdictional boundary 
and the proposed Converter Station.  
 

• Staten Island Converter Station and associated submarine cable shore landing infrastructure that 
will use Voltage Source Converter-High Voltage Direct Current (VSC-HVDC) technology to convert 
power from DC to AC. 
 

• Approximately 5.51 or 5.34 - miles of HVAC bundled fiber optic submarine cable between the 
Converter Station and one of two shore landing locations, dependent upon whether Option 1 or 2 
is selected. 
 

• Up to approximately 3.25 miles of HVAC terrestrial cable between the selected landfall location and 
the associated substation, dependent upon whether Option 1 or 2 is selected. 
 

• Underground vaults, manholes and other marine and terrestrial infrastructure as necessary to 
accommodate the transmission cables and accessory infrastructure 

• Marine and terrestrial temporary cofferdams at shore landings and channel crossings to facilitate 
horizontal directional drilling (HDD) installations. 



 
 

 
 
 
Please note the applicant is immediately available to meet to discuss the Project further. If you have any 
questions on the above information or our request, please feel free to contact me by telephone at (908) 675-
0638 or dmccormack@mnwe.com . 
 
Sincerely, 

 
Donna J. McCormack 
Sr. Project Manager 
 
Cc:  Howard A. Kosel, Anbaric Development Partners, LLC 
 Janice Fuller, Anbaric Development Partners, LLC 

John W. Dax, Hodgson Russ LLP 
  

mailto:dmccormack@mnwe.com
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, NEW YORK DISTRICT 

JACOB K. JAVITS FEDERAL BUILDING 
26 FEDERAL PLAZA 

NEW YORK NEW YORK 10278-009 

  CENAN-OP-RE   

SUBJECT: Permit Application File Number NAN-202 -0 M  
          
     

MEMORANDUM FOR:  
   

  
   

  

1. This office has received your application for a Department of the Army permit; and in
accordance with Title 33 of the Code of Federal Regulations Part 325.2(a) (1) it has been
assigned the 18-character application file number shown above. To avoid misfiled and lost
correspondence, please put this unique 18-charater application number on all
correspondence, (mail, fax, and e-mail) regarding this application.

2. Your application file is assigned to application reviewer / project manager:

   @usace.army.mil 

3. In accordance with Title 33 of the Code of Federal Regulations Part 325.2, within fifteen
business days of the date of this acknowledgement memorandum, you, or your permit
application agent, should be receiving an email correspondence specifying what additional
items or information, if any, must be submitted to the application reviewer in order for this
office to find your permit application “complete for Federal processing”.

4. The Corps of Engineers strives to make a final permit application decision as soon as
reasonably possible. For example, for non-controversial individual Standard Permit
applications, the USACE National Performance goal is to make that decision within 120
calendar days of our receipt of the final item or information which makes the specific permit
application file “complete for Federal processing”.

5. You are advised not to undertake any activity in regulated waters and/or wetlands of the
United States until after you have received the required Department of the Army permit.

EASTERN PERMITS   
REGULATORY BRANCH 

 
       



Donna J. McCormack
Matrix New World Engineering
3033 North 44th Street, Suite 270
Phoeonix, AZ 86018

New York OceanGrid ProjectRe:
County: Kings, Richmond   Town/City: City Of New York

Donna J. McCormack:Dear

August 18, 2022

         In response to your recent request, we have reviewed the New York Natural Heritage 
Program database with respect to the    .

         Enclosed is a report of rare or state-listed animals and plants, and significant natural 
communities that our database indicates occur in the vicinity of the  project site.

                       
              
              

                
           

          

 For most sites, comprehensive field surveys have not been conducted; the enclosed 
report only includes records from our database. We cannot provide a definitive statement as 
to the presence or absence of all rare or state-listed species or significant natural 
communities. Depending on the nature of the project and the conditions at the project site, 
further information from on-site surveys or other sources may be required to fully assess 
impacts on biological resources.

636

Nicholas Conrad
Information Resources Coordinator
New York Natural Heritage Program

Sincerely,



New York Natural Heritage Program Report on State-listed Animals

The following state-listed animals have been documented
in the vicinity of the proposed New York OceanGrid Project.

The following list includes animals that are listed by NYS as Endangered, Threatened, or Special Concern; 
and/or that are federally listed.

For information about any permit considerations for the project, and for information on the presence 
of rare and listed whales and other marine species in offshore waters, contact the NYSDEC.

The following species ha  been documented e   e erra a  Narr  r e a   e r y  
r e

SCIENTIFIC NAME FEDERAL LISTINGNY STATE LISTINGCOMMON NAME

Endangered 9017Falco peregrinus Peregrine Falcon
Breeding

392

Page 1 of 18/18/2022

e  pe e  a  ee  u e e  re u ar y  e Ne  r  

FEDERAL LISTINGNY STATE LISTING

Endangered Endangered

SCIENTIFIC NAME

Megaptera novaeangliae 

COMMON NAME

Humpback Whale 

        For the offshore portion of this project, the New York Natural Heritage Program database does 
not include full information on the rare and listed species occurring in New York's offshore marine 
waters. For more information on the presence of rare and listed whales and other marine species in the 
vicinity of your project, on potential impacts and permit considerations regarding these species, and 
on other marine natural resources, please contact the NYSDEC Division of Marine Resources at (631) 
444-0462, marineprotectedresources@dec.ny.gov.

This report only includes records from the NY Natural Heritage database.



From: Karen Greene - NOAA Federal <karen.greene@noaa.gov>  
Sent: Thursday, August 18, 2022 9:55 AM 
To: Donna McCormack <dmccormack@mnwe.com> 
Cc: Edith Carson-Supino <edith.carson-supino@noaa.gov>; fuller@anbaric.com; 
jdax@hodgsonruss.com; Robert Fiorile <rfiorile@mnwe.com> 
Subject: FW: NY OceanGrid Transmission Project - Request for Consultation 
 

[EXTERNAL] 

Hello Ms. McCormack, 
 
I apologize for our delay in replying to your email.  Your message was forwarded to me by our Protected 
Resources Division.  It only included the cover letter, the cover page to a document entitled 
"Attachment 1 - Project Specific EFH Assessment" and three maps.  I understand that the full 
Attachment 1 may have also been sent but it likely exceeded the size we are able to accept via email.  
 
It seems that you may be seeking to initiate an essential fish habitat (EFH) consultation with us under 
the Magnuson Stevens Act (MSA). However, because consultations with NOAA Fisheries under the MSA 
are between the lead federal agency and NOAA Fisheries' Habitat and Ecosystem Services Division, we 
cannot initiate this consultation with you.  Similarly, consultations under the Endangered Species Act 
take place between our Protected Resources Division and the lead federal agency.  From your letter, it is 
not clear who the lead federal agency is for your project. Without the lead federal agency transmitting 
us a full and complete EFH Assessment and/or Biological Assessment for the proposed action with their 
determination of effects, consultations on this project cannot be initiated.   
 
Your letter also seems to request technical assistance and species information to assist you in the 
preparation of an application to the New York State Department of Public Service for a Certificate of 
Environmental Compatibility and Public Need.  Resources to assist you are available on our websites: 
 
https://www.fisheries.noaa.gov/new-england-mid-atlantic/habitat-conservation/essential-fish-habitat-
consultations-greater-atlantic-region 
 
https://www.fisheries.noaa.gov/new-england-mid-atlantic/science-data/technical-guidance-offshore-
wind-energy-projects-greater-atlantic-region 
 
Should you wish to begin early coordination on the proposed project prior to seeking federal approvals 
or licenses, I also recommend that you reach out to the lead federal agency to request that they 
schedule an interagency meeting that includes all of the relevant federal and state agencies. 
 
If you are seeking written technical assistance, we will endeavor to provide that to you after as staff 
time allows, but please be aware that staff in both the Habitat and Ecosystem Services Division and the 
Protected Resources Division are fully engaged in multiple overlapping reviews of offshore wind 
projects.  As a result, it may take several weeks to schedule a meeting or provide written technical 
assistance if that is what you are requesting. It would also be helpful for you to provide the mean and 
methods you propose to use for cable installation, a project schedule, and any pre-construction 
sampling that has been completed or the proposed scope of work for any planned sampling so that we 
can better tailor our technical assistance to the proposed project.   

mailto:karen.greene@noaa.gov
mailto:dmccormack@mnwe.com
mailto:edith.carson-supino@noaa.gov
mailto:fuller@anbaric.com
mailto:jdax@hodgsonruss.com
mailto:rfiorile@mnwe.com
https://www.fisheries.noaa.gov/new-england-mid-atlantic/habitat-conservation/essential-fish-habitat-consultations-greater-atlantic-region
https://www.fisheries.noaa.gov/new-england-mid-atlantic/habitat-conservation/essential-fish-habitat-consultations-greater-atlantic-region
https://www.fisheries.noaa.gov/new-england-mid-atlantic/science-data/technical-guidance-offshore-wind-energy-projects-greater-atlantic-region
https://www.fisheries.noaa.gov/new-england-mid-atlantic/science-data/technical-guidance-offshore-wind-energy-projects-greater-atlantic-region


 
Please feel free to contact me if you have any questions or would like to discuss possible next 
steps.  Also, as stated above, please reach out to the lead federal agency to initiate interagency 
coordination on this project.  
 
Thank you. 
 
Karen Greene 
Chief, Mid-Atlantic Branch  
Habitat and Ecosystem Services Division 
NOAA Fisheries, Greater Atlantic Region 
cell: (978) 559-9871 
 
https://www.fisheries.noaa.gov/new-england-mid-atlantic/habitat-conservation/essential-fish-habitat-
consultations-greater-atlantic-region 
 
All HESD staff are currently teleworking. Please send all correspondence to us electronically as we are 
unable to receive mail regularly. Thank you.  
 
 

https://www.fisheries.noaa.gov/new-england-mid-atlantic/habitat-conservation/essential-fish-habitat-consultations-greater-atlantic-region
https://www.fisheries.noaa.gov/new-england-mid-atlantic/habitat-conservation/essential-fish-habitat-consultations-greater-atlantic-region


 
 

 
 
July 12, 2022 

 
Stephen Watts 
Regional Permit Administrator 
Division of Environmental Permits, Region 2 
New York State Department of Environmental Conservation 
41-40 21st Street 
Long Island City, NY 11101 
 
Re: BENTHIC MACROINVERTEBRATE COMMUNITY ASSESSMENT WORK PLAN 
 ANBARIC’S NEW YORK OCEANGRID PROJECT  
 
Dear Mr. Watts, 
 
On behalf of Anbaric Development Partners, LLC (Anbaric), Matrix New World Engineering, Land 
Surveying, and Landscape Architecture, PC (Matrix) has prepared this Sediment Transport Analysis Work 
Plan (the “Work Plan”) for the Project and requests the New York State Department of Environmental 
Conservation’s review and approval. The Project requires a New York State Article VII Application to 
Department of Public Service that will include assessment of potential for environmental impacts. This work 
plan presents procedures for the collection, processing and analysis of benthic grab samples obtained to 
assess macroinvertebrate community composition to be included in the environmental assessment. 
 
PROJECT DESCRIPTION 
The NY OceanGrid Project (Project) is a 1,200 megawatt (MW) high voltage transmission Project that 
connects wind energy areas (WEA) in the Atlantic Ocean offshore of New York Harbor to the onshore 
NYISO power grid that serves New York City.  The Project includes a 12.89 mile HVDC transmission route 
from the landward side of the New York State jurisdictional boundary to a proposed HVDC-to-HVAC 
Converter Station on the eastern shore of Staten Island.  HVAC would then be transmitted by subsea cable 
across New York Bay to the western shore of Brooklyn where it would connect to either the existing Con 
Edison Gowanus Substation (HVAC Option A) or, if available, the proposed Con Edison Clean Energy Hub 
(HVAC Option B). Both interconnection options have capacity to accommodate the injection of power from 
the Project and serve the New York City energy grid. 
 
The Project will consist of the following elements: 
 

• Approximately 12.89 miles of HVDC bundled submarine cable buried in the seafloor of the Raritan 
Bay and New York Harbor between the landward side of the New York State jurisdictional boundary 
and the proposed Converter Station.  
 

• Staten Island Converter Station and associated submarine cable shore landing infrastructure that 
will use Voltage Source Converter-High Voltage Direct Current (VSC-HVDC) technology to convert 
power from DC to AC. 
 

• Approximately 5.51 or 5.34 - miles of HVAC bundled fiber optic submarine cable between the 
Converter Station and one of two shore landing locations, dependent upon whether HVAC Option 
A or HVAC Option B is selected. 
 

• Up to approximately 3.25 miles of HVAC terrestrial cable between the selected landfall location and 
the associated substation, dependent upon whether HVAC Option A or B is selected. 
 

• Underground vaults, manholes and other marine and terrestrial infrastructure as necessary to 
accommodate the transmission cables and accessory infrastructure 
 



 
 

 
 

• Marine and terrestrial temporary cofferdams at shore landings and channel crossings to facilitate 
horizontal directional drilling (HDD) installations. 
 

CONVERTER STATION 
The Applicant, Anbaric Development Partners, LLC, anticipates development of an HVDC-to-HVAC 
Converter Station on an approximately 3.7 acre parcel on the waterfront of the eastern shore of Staten 
Island.  The Applicant has satisfied the regulatory thresholds for “Site Control” of the property through an 
irrevocable purchase option. 
 
The proposed Converter Station will occupy the entire site, which includes a waterfront parcel (4.3 acres) 
and an adjoining upland parcel (3.7 acres) that is situated directly across Edgewater Street from the 
waterfront parcel.   Both parcels are presently utilized for industrial operations and are zoned to permit the 
Converter Station use.  All Converter Station infrastructure will be architecturally or otherwise screened and 
buffered to reduce visual, and sound impacts upon surrounding land uses. 
 
The HVDC submerged cables will make landfall on the Converter Station site and the HVAC cables will exit 
the site in locations sufficient to provide separation of the AC and DC cables.  
 
The Applicant proposes to construct the Converter Station using typical site redevelopment techniques, 
which will include demolition, upland clearing, excavation, fill and infrastructure improvements.  Within the 
Site, HVDC terrestrial cable will be predominantly installed underground. 
 
SUBMARINE CABLE 
The Submarine Cable Route will extend through navigable waters from the Atlantic Ocean WEAs to the 
Staten Island Converter Station and then to Brooklyn.  Waters occupied by the Project are utilized for 
recreational and commercial fishing, shipping, and anchorages.  Route characteristics of the submerged 
cables are described below: 
 
From WEAs to Converter Station 
The Project travels onshore from the WEAs on the east side of the Ambrose until contacting the southwest 
corner of Gravesend Anchorage.  From that point it crosses over the Ambrose Channel to the west edge 
of said channel. Thence, the Project follows the western edge of the Ambrose Channel and the Anchorage 
Channel, continuing through the western limits of the Verrazano Narrows and on to the Converter Station, 
where it will be landed using HDD methods.  The route encounters the Ambrose and Anchorage Channels, 
as well as the Gravesend Anchorage and minimizes impacts to those areas by occupying them as close to 
the limits of the navigation channel as possible.  
 
From Converter Station to Option “Node” 
The Project leaves the Converter Station using HDD techniques and then travels easterly toward the 
western edge of the Anchorage Channel and proceeds northerly to a point perpendicular to the conjunction 
of the Anchorage Channel, Red Hook Flats, and Bay Ridge Channel. The Project then crosses the 
Anchorage Channel to said conjunction and proceeds to follow the western northwestern edge of the Bay 
Ridge Channel to a point where Bay Ridge Channel turns northerly (74° 1’ 20.990” W / 40° 39’ 49.236 N), 
“node”, where HVAC Option A and HVAC Option B routes diverge.  This route occupies the Anchorage 
Channel, Bay Ridge Channel, and Red Hook Flats and crosses channels perpendicularly and avoids 
anchorage areas. 
 
Option 1 Interconnection 
The Project continues from the “node” into Bay Ridge Channel, staying south and east of the Bayonne 
Energy Cable, and terminating at the Con Edison Gowanus Substation, where it will be landed using HDD 
methods.  The Project leaves the Converter Station using HDD techniques and then travels easterly toward 
the “node” where Option 1 and Option 2 routes diverge.  This route occupies the Bay Ridge Channel and 
crosses channels and avoids anchorage areas. 
 
Option 2 Interconnection 



 
 

 
 
The Project continues from the “node” northerly along the west edge of Bay Ridge Channel to a point where 
the Project will cross Bay Ridge Channel perpendicularly, southwest of a point where Van Brunt Street 
meets Upper New York Bay. From there, the Project continues underwater to said point and landed using 
HDD methods. The Project the proceeds terrestrially along Van Brunt Street to Carroll Street and follows 
Carroll Street to Henry Street. The Project then proceeds along Prospect Street to Washington Street and 
then along Plymouth Street and terminating at the Con Edison Clean Energy Hub. Project.  This route 
occupies Bay Ridge Channel and crosses channels and avoids anchorage areas. The route is also HDD 
within city streets in the Borough of Brooklyn. 
 
Submarine cables will be installed using principally jetplow technology to create and cover the submarine 
trench, with limited installations using other methods where conditions require.  Crossings will be installed 
beneath the navigation channel at depths specified by the US Army Corp of Engineers (USACE) and may 
require use of alternate installation technologies such as direct trenching and dredging. 
 
BENTHIC MACROINVERTEBRATE COMMUNITY ASSESSMENT WORK PLAN (BMCAWP) 
The purpose of the BMCAWP is to characterize and document the existing macroinvertebrate community 
composition present within the upper 12-inches of seabed sediment along an approximately 18.31-mile-
long segment of the electrical power transmission line located within New York State tidal waters. The 
extents and alignment of the transmission line are depicted on Figure 1, which is included as Attachment 
A. Under the proposed BMCAWP a minimum of fourteen (14) samples, designated as SL-00 through SL-
13, will be collected from the fourteen pre-determined sample locations. The sample locations have been 
established approximately 100’ offshore of each of the proposed landing locations and at two-mile intervals 
along the approximately 18.31-mile-long segment. Please refer to Figure 1 for the proposed sampling 
locations. This pre-construction baseline assessment will also serve as a baseline for future assessment to 
assess whether detectable changes occurred to the benthic community post-construction. 
 
FIELD SAMPLING 
To obtain route-specific information on the benthic community, Matrix will collect fourteen (14) benthic 
samples at fourteen predetermined locations shown Figure 1. Proper position in the field will be established 
through use of a differential global position system (DGPS). Benthic samples will be collected using a 0.1-
M2 ponar-type grab sampler, deployed from a survey vessel. After collection, the contents of each grab 
sample will be sieved through a 0.5mm mesh in the field, and the retained material and organisms will be 
fixed in a 10% neutral buffered formalin for further processing. 
 
LABORATORY ANALYSIS 
Upon receipt at the laboratory, benthic samples will be logged and checked for adequate preservation.  
Prior to sorting, sample material from each sample will be emptied in its entirety into a sieve with 0.5mm or 
finer mesh. Tap water will be gently run over the sieve to rinse away any additional fine sediment that was 
not removed during the field sieving process and to remove the formalin solution prior to the microscope 
work. The material in the sieve will be gently washed to one side, minimizing the opportunity for organisms 
to become damaged from the direct flow of water. Rinsed samples will be preserved in 70% ethanol. 
 
Preserved benthic samples will be processed to sort benthic organisms from residual debris. The sorted 
fractions from each sample will be preserved in 70% ethanol. For quality assurance and control (QA/QC) a 
second qualified staff member (quality assurance officer) will re-sort a subset of the samples analyzed by 
each sorter to ensure organisms are adequately retained. 
 
All sorted organisms will be subsequently identified by a qualified taxonomist to the lowest taxonomic level 
possible using a dissecting microscope with magnification up to 45X and readily available taxonomic keys.   
 
Enumerations of macroinvertebrates identified from each sample will be tracked on bench sheets and 
transcribed into an electronic spreadsheet. Prior to data summary, species abundances for each sample 
will be converted to number of individuals per square meter, taking into account the sampling equipment 
dimensions and any sub-sampling. 
 
  



 
 

 
 
RESULTS AND REPORTING 
Upon completion of the laboratory analysis, Matrix will prepare a Benthic Macroinvertebrate Community 
Assessment Report documenting the results of the BMCAWP. The report will present measures of benthic 
macrofaunal diversity, density, and community composition to describe existing conditions along the route.   
 
If you have any questions, please feel free to contact me by telephone at (732) 278-6226 or via email at 
rfiorile@mnwe.com.  
 
Sincerely, 

 
Robert Fiorile 
Program Director – Environmental Planning and Ecological Services 
 
Cc:  Howard A. Kosel, Anbaric Development Partners, LLC 
 Janice Fuller, Anbaric Development Partners, LLC 

John W. Dax, Hodgson Russ LLP 
  

mailto:rfiorile@mnwe.com
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FIGURE 1 
 

PROPOSED SAMPLE LOCATION MAP 
 



LA B EL LA T IT U D E LON GIT U D E N OR T HIN G EA ST IN G
SL-00 N40° 30' 7.189" W73° 54' 56.204" 40.501997 -73.915612
SL-01 N40° 31' 0.656" W73° 56' 53.601" 40.516849 -73.948223
SL-02 N40° 31' 58.263" W73° 58' 47.004" 40.532851 -73.979723
SL-03 N40° 33' 11.531" W74° 0' 24.395" 40.553203 -74.006776
SL-04 N40° 34' 37.897" W74° 1' 37.443" 40.577194 -74.027067
SL-05 N40° 35' 49.132" W74° 2' 40.932" 40.596981 -74.044703
SL-06 N40° 37' 1.243" W74° 3' 50.276" 40.617012 -74.063966
SL-07 N40° 38' 6.330" W74° 2' 46.206" 40.635092 -74.046168
SL-08 N40° 39' 34.264" W74° 1' 36.719" 40.659518 -74.026866
SL-09 N40° 39' 44.192" W74° 0' 14.063" 40.662276 -74.003906
SL-10 N40° 40' 24.621" W74° 1' 4.023" 40.673506 -74.017784
SL-11 N40° 41' 3.729" W74° 0' 44.969" 40.684369 -74.012491
SL-12 N40° 42' 22.018" W73° 59' 23.214" 40.706116 -73.989782
SL-13 N40° 42' 20.898" W73° 58' 54.350" 40.705805 -73.981764
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July 12, 2022 
 

 
 
Via US Mail and Email ( Heidi.krahling@dec.ny.gov ) 
 
New York State Department of Environmental Conservation 
Division of Fish, Wildlife & Marine Resources 
New York Natural Heritage Program – Information Services 
625 Broadway, 5th Floor 
Albany, NY 12233-4757 
 
Re: INTITIAL CONSULTATION AND DATA REQUEST 
 ANBARIC’S NEW YORK OCEANGRID PROJECT  
 
Dear Ms. Krahling: 
 
On behalf of Anbaric Development Partners, LLC (Anbaric), Matrix New World Engineering, Land 
Surveying, and Landscape Architecture, PC (Matrix) is requesting initial consultation on the New York 
OceanGrid project (Project).   A detailed project description is supplied below. An application to New York 
State Department of Public Service for a Certificate of Environmental Compatibility and Public Need is 
currently being prepared for the Project. The application will include an assessment of potential 
environmental impacts that may affect biological resources under jurisdiction of your office. This letter is to 
introduce your office to the Project and request any additional data, records of species and habitats and 
recommendations your office can provide at this time. 
  
 
PROJECT DESCRIPTION 
 
The NY OceanGrid Project (Project) is a 1,200 megawatt (MW) high voltage transmission Project that 
connects wind energy areas (WEA) in the Atlantic Ocean offshore of New York Harbor to the onshore 
NYISO power grid that serves New York City.  The Project includes a 12.89 mile HVDC transmission route 
from the landward side of the New York State jurisdictional boundary to a proposed HVDC-to-HVAC 
Converter Station on the eastern shore of Staten Island.  HVAC would then be transmitted by subsea cable 
across New York Bay to the western shore of Brooklyn where it would connect to either the existing Con 
Edison Gowanus Substation (Option A) or, if available, the proposed Con Edison Clean Energy Hub (Option 
B). Both interconnection options have capacity to accommodate the injection of power from the Project and 
serve the New York City energy grid. 
 
The Project will consist of the following elements: 
 

• Approximately 12.89 miles of HVDC bundled submarine cable buried in the seafloor of the Raritan 
Bay and New York Harbor between the landward side of the New York State jurisdictional boundary 
and the proposed Converter Station.  
 

• Staten Island Converter Station and associated submarine cable shore landing infrastructure that 
will use Voltage Source Converter-High Voltage Direct Current (VSC-HVDC) technology to convert 
power from DC to AC. 
 

• Approximately 5.51 or 5.34 - miles of HVAC bundled fiber optic submarine cable between the 
Converter Station and one of two shore landing locations, dependent upon whether Option A or B 
is selected. 
 

mailto:Heidi.krahling@dec.ny.gov


 
 

 
 

• Up to approximately 3.25 miles of HVAC terrestrial cable between the selected landfall location and 
the associated substation, dependent upon whether Option A or B is selected. 
 

• Underground vaults, manholes and other marine and terrestrial infrastructure as necessary to 
accommodate the transmission cables and accessory infrastructure 
 

• Marine and terrestrial temporary cofferdams at shore landings and channel crossings to facilitate 
horizontal directional drilling (HDD) installations. 

Please note the applicant is immediately available to meet to discuss the Project further. If you have any 
questions on the above information or our request, please feel free to contact me by telephone at (732) 675-
0638 or via email at dmccormack@mnwe.com .  
 
Sincerely, 

 
Donna J. McCormack 
Sr. Project Manager 
 
 
Cc:  Howard A. Kosel, Anbaric Development Partners, LLC 
 Janice Fuller, Anbaric Development Partners, LLC 

John W. Dax, Hodgson Russ LLP 
 
Encl. 

mailto:dmccormack@mnwe.com
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1.0 INTRODUCTION 

This document supports a Federal Coastal Consistency Certification and a New York State CMP 
consistency finding under the Coastal Zone Management program for the Hera Power Link Facility 
(Facility). The Federal action under consideration is the issuance of a permit by the USACE for work to be 
conducted within the seabed of the New York Bight. For Federal actions, a “consistency review” is 
performed by the NYSDOS, Division of Coastal Resources. The State action under consideration is the 
issuance of a CECPN by the NYSPSC. For State permit actions through the issuance of the CECPN, the 
consistency review is performed as part of the coordinated review required by Article VII of the Public 
Service Law NYS PSC. 

The New York State CMP was established in 1981 by the Waterfront Revitalization and Coastal Resources 
Act (Article 42 of the Executive Law) and is administered by the NYSDOS, under the Authority of the Federal 
CZMA of 1972. The intent of the CMP is to ensure sufficient scrutiny of all actions occurring within the 
coastal zone in order to protect limited resources and integrate long-term planning goals. The CMP utilizes 
44 State policies (State Policies) which are grouped into 11 categories that address: 1) Development; 2) 
Fish and Wildlife; 3) Flooding and Erosion Hazards; 4) General Policy; 5) Public Access; 6) Recreation; 7) 
Historic and Scenic Resources; 8) Agricultural Lands; 9) Energy and Ice Management; 10) Water and Air 
Resources; and 11) Wetlands. Federal agency action must be consistent with the CMP. 

Similarly, State agency actions within the coastal zone must be consistent with the CMP’s State Policies 
and all State approved LWRP. LWRPs augment the State Policies in a manner that address specific 
concerns of the affected municipality. 

1.1 LOCATION AND DESCRIPTION OF FACILITY 

Hera Power Link (Facility) is a proposed transmission facility that will connect offshore wind areas in Federal 
Waters of the Atlantic Ocean (WEAs) to the NYISO Zone J. The Facility proposes a POI with the existing 
ConEd Gowanus Substation or the proposed BCEH, both located in Brooklyn.  

The Facility will provide for submarine transmission of 1,200 MW of HVDC electric from the WEA to a 
proposed converter station on the eastern shore of Staten Island where it will be converted to HVAC. The 
HVDC submarine cable system will land at the Converter Station site by means of HDD to a proposed 
transition vault where the subsea cable will be spliced to land cable that will extend approximately 200 feet 
of to connect to the Converter Station.  

The HVAC cable will exit the Converter Station by means of HDD and be buried beneath the seabed of 
New York Bay. The Subsea Cable System will make landing (vial HDD) on the western shore of Brooklyn, 
Kings County, and travel beneath public roadways and rights of way (ROW) to the POI in Brooklyn.  

The Facility will consist of the following elements: 

3.2 Approximately 12.9 miles (11.2 nautical miles) of HVDC buried beneath the seabed of New York State 
waters; 

3.3 A Converter Station proposed at 200 Edgewater Street on the eastern shore of Staten, where an 
existing industrial facility exists but will be demolished to allow the Station's construction and facilitate 
the project.  

3.4 An underground Transition Vault, where the HVDC Submarine Cable System will be spliced to the 
HVDC Land Cable entirely within the limits of the Converter Station site; 



3.5 Approximately 4.6 miles (4.0 Nautical Miles) of HVAC, four tri-core cables, exiting the convert station 
and travelling beneath the seabed of the Upper New York Bay; 

3.6 An underground Transition Vault at the Brooklyn Landing, where the HVAC Submarine Cable System 
will be spliced to the HVAC Land Cable using HDD installation; 

3.7 Approximately 1.2 miles of HVAC Land Cable System buried beneath public roadways and ROWs that 
extends from the Transition Vault to the Preferred POI with Gowanus Substation.  If the BCEH is 
available for interconnections, the HVAC Land Cable System would travel 5.8 miles to  POI with the 
BCEH.  

For the purposes of this Application, the Cable Route to Gowanus Substation is the “Preferred Land Route.” 
and the land route to the proposed BCEH is “Option A.”  The Applicant has evaluated both land route 
options given that both interconnection opportunities would be able to accommodate the proposed Facility. 
Prior to final design of the Facility, the Applicant will consult with regulatory agencies and ConEd to 
determine the POI and its associated terrestrial route. 

Submarine Cable Route 

As discussed above, the Facility proposed installation of transmission cables beneath the seabed of NY 
State Waters. This Submarine Cable Route includes the HVDC Submarine Cable System between the WEA 
and the Converter Station within the Lower Ney Bay and a HVAC Submarine Cable System that exits the 
converter station, extends beneath the Upper New York Bay, and lands on the property at 4100 1st Avenue 
on the western shore of Brooklyn, NY. 

The Submarine Cable System provides connection of the WEA to the New York Power Grid via existing or 
proposed substation infrastructure in NYISO Zone J. The length of the Submarine Cable Route in New York 
Waters is approximately 17.5 miles. 

Landfall 

The submarine cables will land in two locations; HVDC will land at the Converter Station in Staten Island 
and the HVAC will land on the western shore of Brooklyn. Landings will be accomplished using HDD 
technology to minimize overall disturbance in-water and on the shorelines. To facilitate HDD, a Temporary 
Gravity Cell will be constructed within 2,000 feet of the shoreline. Upland of the Temporary Gravity Cell, 
transition vaults will be installed for the required splicing and connection of submarine cable to land cable. 
Plans herein depict the planned location of Temporary Gravity Cells and transition vaults, but these locations 
will be finalized in the Environmental Management & Construction Plan (EM&CP). 

In Staten Island, Landfall occurs on the Converter Station site that is land controlled by the Applicant. Landfall 
in Brooklyn occurs at a land pier at 4100 1st Avenue that is a land pier owned by NY Department of Small 
Business Services (SBS).  

HVDC Land Cable Route 

The HVDC Land Cable Route would occur on the Converter Station site at 200 Edgewater Street in Staten 
Island. The HVDC Submarine Cable System lands on the site at the proposed transition vault where it would 
be spliced to the HVDC Land Cable to connect to the Converter Station. The HVDC Land Cable Route would 
be entirely within the limits of the 200 Edgewater Site. 

Converter Station 

A Converter Station would be constructed on a 3.68-acre waterfront site located at 200 Edgewater Street, 
Staten Island. The Applicant controls this property. The site is currently developed with an industrial use 
that includes an existing dock that extends from the waterfront portion of the site.  With the exception of 
the dock, infrastructure and buildings supporting the existing use will be demolished and removed from 
the site.  The Converter Station will occupy the entire property comprised of a 1.48-acre waterfront parcel 
and a 2.20-acre upland parcel. The current zoning of the parcels is appropriate for use as a converter 
station. 
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HVAC Land Cable Route 

Preferred HVAC Land Cable Route 

From the Brooklyn Landfall, the Preferred Land Cable Route proceeds 1,528 linear feet southeast to 1st 
Avenue. The Route then extends approximately 780 linear feet north on 1st Avenue to 39th Street, where it 
turns east and extends approximately 780 linear feet to 2nd Avenue. The Route then heads north on 2nd 
Avenue for approximately 3,250 feet, to the property boundary of the Con Edison Gowanus Substation. 

HVAC Option A Route 

From the Brooklyn Landfall, the Option A Land Cable Route proceeds 1,585 linear feet southeast to 1st 
Avenue. The Route then extends approximately 779 linear feet north on 1st Avenue to 39th Street, where it 
turns east, proceeds for approximately 780 linear feet and intersects with  2nd Avenue where it heads north 
to 29th Street for approximately 2,638 linear feet. The Option A Cable Route then proceeds 1,541 linear feet 
east on 29th Street, traveling beneath Gowanus Expressway/I-278, to reach 4th Avenue. The Route extends 
north on 4th Avenue 4th Avenue for approximately 11,391 linear feet before turning west to head 3,763 
linear feet beneath Atlantic Avenue, turn onto Boerum Place/Adams Street and extend approximately 4,044 
linear feet to Sands Street. It then travels east along Sands Street for approximately 1,526 linear feet before 
turning north on Gold Street. The Cable System extends approximately 2,123 linear feet along Gold Street 
to the property boundary of the site where BCEH is planned. 

Prior to its final design and approvals, the Applicant will consult with regulatory authorities and Con Edison 
to determine the final interconnection facility (and its associated terrestrial route). 

7.0 CONSISTENCY WITH NEW YORK STATE COASTAL MANAGEMENT PROGRAM POLICIES 

The Hera Powerlink Facility has been sited and designed, and will be constructed and operated, in a manner 
that is consistent with the applicable NYSDOS CMP State Coastal policies. The policies that are relevant 
to the Facility are listed below and accompanied by a brief description the Facility’s consistency with each 
policy. Additionally, policies determined to inapplicable to the construction and operation of the Facility are 
identified as such. The Facility’s primary objective throughout the siting, design, and development of the 
Facility, has been developed in a manner that avoids and /or minimizes impacts to environmental and 
coastal resources. 

7.1 Development Policies 

Policy 1: Restore, revitalize, and redevelop deteriorated and underutilized waterfront areas for commercial, 
industrial, cultural, recreational, and other compatible uses. 

The Facility is consistent with this policy as aging, industrial development along the waterfront on Staten 
Island will be redeveloped with a proposed HVDC-to-HVAC Converter Station. While the current industrial 
facility (i.e., Reynolds Shipyard) is not considered underutilized, existing aged buildings and deteriorating 
asphalt on the waterfront parcel will be demolished and replaced with modern, new buildings and screened 
equipment (i.e., the Converter Station).  All buildings and equipment installed at the Converter Station will 
be designed in accordance with applicable New York building codes and electrical standards. Moreover, 
the Converter Station will be compatible and consistent with the abundance of large industrial and 
warehouse development along the Staten Island waterfront.  

As the Staten Island landfall is already developed with utility uses and the Brooklyn landfall (which is 
currently undeveloped) only requires the installation of an underground transition vault, redevelopment is 
not proposed at either of these locations. The Land Cable System at the landfall locations will be installed 
in previously disturbed paved land and is consistent with the existing uses of these facilities. Additionally, 
the Facility will not inhibit further redevelopment or use of any underutilized waterfront locations. 
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Policy 2 : Facilitate the siting of water dependent uses and facilities on or adjacent to coastal waters. 

The proposed Facility will facilitate the siting of a water dependent facility adjacent coastal waters, as said 
Facility is a water-dependent use as it will facilitate the transmission of energy originating from designated 
offshore wind energy areas in Federal Waters of the Atlantic Ocean. While the facility would not facilitate 
or encourage the siting of other water dependent uses at adjacent / nearby areas, the Facility would not 
preclude or negatively impact the siting of water dependent uses and facilities at other areas as the Facility 
will either be contained to the Converter Station site or located underground (i.e., the Land and Submarine 
Cable systems).  The installation of underground cables at the Converter Station will ensure that the Facility 
will not interfere with existing public access along the waterfront in Staten Island. The Land Cable System 
will be installed underground within existing public roadways and ROWs and will not significantly limit the 
ability of future water-dependent uses to locate on or adjacent to coastal waters.  

Furthermore, construction and maintenance of the Facility will not limit or impede current water-dependent 
uses.  Construction and maintenance of the Converter Station site will be limited to the 200 Edgewater 
Street property, at which there are no facilities, either existing or planned, that facilitate water dependent 
uses at or near this property.  The remaining components of the Facility will be placed underground such 
that it could not interfere with water-dependent uses.  While construction of these elements, particularly the 
Submarine Cable System, could interfere with water dependent uses (e.g., commercial and recreational 
boating), such impacts would be temporary and short in duration; further, coordination with appropriate 
agencies during construction (e.g., the USACE and USCG) would be undertaken to avoid and mitigate any 
of these temporary impacts. Therefore, the Facility is consistent with this policy to the extent applicable.  

Policy 3 : Further develop the State's major ports of Albany, Buffalo, New York, Ogdensburg, and Oswego 
as centers of commerce and industry, and encourage the siting, in these port areas, including those under 
the jurisdiction of State public authorities, of land use and development which is essential to, or in support 
of, the waterborne transportation of cargo and people. 

This policy is not applicable to the proposed Facility as it is not essential to, or in support of, the waterborne 
transportation of cargo and people. 

Policy 4: Strengthen the economic base of smaller harbor areas by encouraging the development and 
enhancement of those traditional uses and activities which have provided such areas with their unique 
maritime identity. 

This policy is not applicable as the proposed Facility is not located in or otherwise associated with 
development around a small harbor area. 

Policy 5: Encourage the location of development in areas where public services and facilities essential to 
such development are adequate. 

The overall project complies with this policy to the extent applicable as the Applicant has prioritized Facility 
locations for an optimal cable route and interconnections that can accommodate the increase capacity of 
offshore wind energy. Specifically, the Gowanus Substation, BCEH Converter Station, and Brooklyn 
Landfall locations were selected based on the following criteria: 

3.8 Reduce overall cable length to minimize electrical losses, environmental impacts, and construction 
costs. 

3.9 Land availability for purchase or long-term lease 

3.10 Land with sufficient space available to construct a converter station  

3.11 Compatibility with neighborhood and nearby land uses. 



3.12 Ability to provide to connect capacity transmitted by the Facility and/or conditions sufficient for 
upgrade to achieve that capacity   

3.13 Operational conditions to ensure robust connections to the bulk power grid 

3.14 Adequate, available land area to accommodate substation upgrades required for the 
interconnection 

3.15 Sufficient space for landfall transition operations and equipment, including HDD operations the 
permanent Transition Vault 

3.16 Construction accessibility 

3.17 Availability a streamlined land route that limits environmental effects and disruptions to surrounding 
neighborhoods/development 

3.18 Minimal interference with maritime traffic 

3.19 Minimal risks to existing shoreline structures 

3.20 Minimal disruption to public amenities 

Additionally, the Facility is designed to encourage construction of offshore wind in BOEM wind energy lease 
areas to reduce electric congestion, enhance the diversity of electric generation sources, and provide 
renewable energy to advance New York State’s and New York City’s clean energy goals. Accordingly, the 
Facility is consistent with this policy. 

Policy 6: Expedite permit procedures in order to facilitate the siting of development activities at suitable 
locations. 

The purpose of this policy is for State agencies to coordinate permitting decisions. In the case of the 
proposed Facility, several State and local agencies (e.g., NYS DPS, NYS OPRHP, and NYC DOT, etc.) will 
be coordinating their review under the Article VII framework pursuant to the New York Public Service Law. 
Accordingly, the Facility is consistent with this policy. 

20.0 Fish and Wildlife Policies 

Policy 7: Significant coastal fish and wildlife habitats will be protected, preserved, and where practical, 
restored so as to maintain their viability as habitats. 

Neither the Submarine Cable System nor the Land Cable System intersect any Significant Natural 
Communities (see Section 4.8, Important Habitats in Exhibit 4). As such, the Facility is consistent with this 
policy. 

Policy 8 : Protect fish and wildlife resources in the coastal area from the introduction of hazardous wastes 
and other pollutants which bio-accumulate in the food chain or which cause significant sublethal or lethal 
effect on those resources. 

Any hazardous materials that may be involved in construction, operations and maintenance will be handled 
and stored in accordance with all Federal, State, and local regulations to minimize potential contamination 
of coastal areas. Although construction will occur within tidal wetlands, storage of fuels or lubricants in the 
vicinity of these wetlands will not be permitted and construction equipment will be restricted, to the extent 
possible, from working in wetlands. 

During the installation of the Submarine Cable System, construction vessels such as tugs, barges, cranes, 
and workboats will be utilized, each of which contains fuels, hydraulic fluid, oil, and potentially other 
hazardous materials that could be accidentally released to the water. A Spill Prevention Control and 



Countermeasure (SPCC) Plan, as required by the Oil Spill Prevention Regulations of the Federal Clean 
Water Act, will be developed and employed throughout the life of the Facility; all details will be included in 
the EM&CP. Spill procedures will be implemented in the case of a spill, to limit the impacts to surrounding 
water quality and sediments. With industry-standard training and implementation, the likelihood of a spill is 
small, and the expected impact would be minor. 

A Construction Contingency Plan and a Stormwater Pollution Prevention Plan (SWPPP) will be developed 
as part of an Environmental Management and Construction Plan (EM&CP), as required under Article VII. 
The EM&CP will provide environmental controls (e.g., erosion, stormwater management) and precautions 
to be undertaken during construction to ensure environmental compatibility. The EM&CP will include 
contingency plans to address accidental spills and releases of potential pollutants such as HDD drilling 
fluid. 

Installation of the Submarine Cable System will disturb and suspend bottom sediments and have the 
potential to release any contaminants attached to such sediments. If this occurs, there is a risk of 
bioaccumulation in the tissues of animal species up the food chain. Areas of known contamination have 
been avoided, where possible, in the routing of the Submarine Cable System. Jet plow embedment 
technology is designed to reduce the volume of material disturbed during cable installation and the duration 
of the disturbance when compared to traditional dredge and backfill operations. Landfalls of the Submarine 
Cable System at the Converter Station in Staten Island and in Brooklyn will occur using HDD technology 
that requires construction of one temporary cofferdam at each location or individual temporary gravity cells 
per each Submarine Cable. During dredging, sediments in this area are sandy with a low proportion of 
fines; therefore, resuspension of sediments would be minimal and adverse effects on water quality would 
be temporary and minimal. The temporary cofferdam or temporary gravity cells would confine suspended 
sediments.  

Although an emergency back-up diesel generator will be located at the Converter Station and will contain 
diesel fluid, the amount to be stored will be negligible and will only be utilized during a power outage. The 
generator will be subject to NYSDEC permitting. An SPCC plan or its equivalent will be developed and 
implemented for the Converter Station, which will comply with all State and Federal regulations and will 
include procedures to minimize the risk of accidental discharge into coastal waters.  

Construction, operation, and maintenance of the facility will feature multiple measures and plans to prevent 
hazardous wastes and other pollutants to bio-accumulate in coastal fish and wildlife environment 
environments.  Such measures include an EM&CP, SPCC, and a SWPPP, as well as complying with all 
applicable State and Federal regulations.  Additionally, engineering and design controls and technologies 
activities will also control for such hazardous materials exposure.  During activities where there is potential 
for hazardous materials release and resultant exposure, such as during the Submarine Cable System 
installation as discussed above, there will be multiple measures in place to prevent any significant impacts 
to coastal fish and wildlife resource from hazardous materials.  Accordingly, the overall project is consistent 
with this policy. 

Policy 9 : Expand recreational use of fish and wildlife resources in coastal areas by increasing access to 
existing resources, supplementing existing stocks, and developing new resources. 

The Submarine Cable System was sited to avoid impacts to recreational use of fish and wildlife resources, 
to the maximum extent feasible. Where avoidance was not possible, a variety of low-impact construction 
methods and equipment will be employed to minimize impacts to recreational use of fish and wildlife 
resources along the Submarine Cable System. Any impacts to recreational use of fish and wildlife resources 
during construction will be temporary and localized. Operationally, there are no anticipated impacts to 
recreational use of resources as the HVDC and HVAC Submarine Cables will be buried beneath the 
seafloor at a minimum of 4 feet below present bottom. As a result, while installation and operation of the 



Facility will not increase access to existing recreational fish and wildlife resources, it will not impede or 
negatively impact further development and use of the fish and wildlife resources in the coastal area. 

Policy 10: Further develop commercial finfish, shellfish, and crustacean resources in the coastal area by 
encouraging the construction of new, or improvement of existing onshore commercial fishing facilities, 
increasing marketing of the State's seafood products, maintaining adequate stocks, and expanding 
aquaculture facilities. 

This policy is not applicable as the Facility does not provide opportunities to further develop commercial 
finfish, shellfish, and crustacean resources. 

20.1 Flooding and Erosion Hazards Policies 

Policy 11: Buildings and other structures will be sited in the coastal area so as to minimize damage to 
property and the endangering of human lives caused by flooding and erosion. 

Portions of the Facility, including the Converter Station, Brooklyn Landfall, Gowanus Substation, and BCEH, 
are within areas vulnerable to flooding and erosion. For installation activities at the landfall locations, the 
Facility will utilize HDD to avoid impacts to the shoreline areas. In addition, all construction activities will be 
conducted in accordance with the SWPPP, and specific erosion and sediment control measures will be 
provided in the EM&CP. The Submarine Cable System will not increase the amount of imperious surface 
coverage presently within the coastal area and all disturbed areas affected by construction activities will be 
actively restored to their pre-installation condition. The Land Cable System will be installed below grade at 
the Gowanus Substation and BCEH, as well as beneath public roadways and rights of way, which will be 
replaced in-kind following construction activities.  

The base flood elevations at the Converter Station property, proposed to be redeveloped with multiple 
buildings and structures as part of the Facility, are between 12 feet to 13 feet in Zone AE and 17 feet along 
the shoreline in Zone VE.  Although permanent structures would be developed within the 100-year 
floodplain (area with 1 percent annual chance of flooding) at the Converter Station property, all buildings 
and structures will be designed to comply with applicable FEMA, local zoning, and NYC Building Code 
requirements (e.g., Appendix G, Flood Resistant Construction) such that there will be no measurable 
increase in erosion or flooding associated with the Facility.. Additionally, all buildings and equipment will be 
elevated an additional 1 to 2 feet to account for freeboard, as required by the NYC Building Code (see 
Preliminary Site Plan Drawings in Exhibit 5).  Additional flood control measures such as floodproofing and 
waterproofing techniques will be incorporated into the design of the Converter Station and overall Facility, 
as necessary, to avoid or minimize damage to property and the endangering of human lives caused by 
flooding and erosion.  

Based on the foregoing, the proposed Converter Station site will be developed in such manner within the 
coastal zone and floodplains as to avoid and minimize damage to property and endangerment of human 
lives caused by flooding and erosion. 

Policy 12: Activities or development in the coastal area will be undertaken so as to minimize damage to 
natural resources and property from flooding and erosion by protecting natural protective features including 
beaches, dunes, barrier islands and bluffs. 

There are no natural protective features at the landfall locations and the Submarine Cable System will not 
intersect any of these features. For cable installation activities at the landfall locations, impacts to coastal 
areas and natural resources will be avoided through application of  HDD technologies, which would install 
the proposed cables via tunneling instead of direct excavation (refer to Exhibit E3, Underground 
Construction, for more information.  Additionally, the EM&CP will include measures to minimize damage to 
the Converter Station property from erosion during construction (e.g., silt fence barriers, inlet protections).  



Policy 13: The construction or reconstruction of erosion protection structures shall be undertaken only if 
they have a reasonable probability of controlling erosion for at least thirty years as demonstrated in design 
and construction standards and/or assured maintenance or replacement programs. 

This policy is not applicable since the Facility does not involve construction or reconstruction of permanent 
erosion protection structures. 

Policy 14: Activities and development, including the construction or reconstruction of erosion protection 
structures, shall be undertaken so that there will be no measurable increase in erosion or flooding at the 
site of such activities or development, or at other locations. 

As noted in the response to the New York State Policy 11, although permanent structures would be 
developed within the 100-year floodplain (area with 1 percent annual chance of flooding) at the Converter 
Station property, all buildings and structures will be designed to comply with applicable FEMA, local zoning, 
and NYC Building Code requirements (e.g., Appendix G, Flood Resistant Construction) such that there will 
be no measurable increase in erosion or flooding associated with the Facility. Additional flood control 
measures such as floodproofing and waterproofing techniques will be incorporated into the design of the 
Converter Station, as necessary. Specific flood mitigation strategies will continue to be developed as the 
Facility progresses towards final design. Compared to existing conditions, there would be a decrease in the 
number of buildings and structures on the waterfront parcel after installation of the Converter Station. 
Further, major equipment (e.g., valve hall, reactor hall) would be installed within the Converter Station 
building on the upland parcel, which is partially outside of the 100-year floodplain.  Based on the proposed 
building design, flood control, and mitigation strategies described above, it is anticipated there would be no 
measurable increase in or impacts to erosion or flooding at the site of such activities or development, or at 
other locations.   

Policy 15: Mining, excavation or dredging in coastal waters shall not significantly interfere with the natural 
coastal processes which supply beach materials to land adjacent to such waters and shall be undertaken 
in a manner which will not cause an increase in erosion of such land. 

The Submarine Cable Route will be installed primarily by use of a jet plow. This process requires no direct 
removal of sediment from the trench and results in only a minimum amount of sediment being suspended 
into the water column. Disturbed sediment will be allowed to naturally backfill the trench. Where use of a 
jet plow is not feasible, conventional dredging techniques will be employed. Where practical, sediment 
removed from the trench will be re-used as backfill. At the landfall locations, HDD will be utilized to avoid 
interference with shoreline structures or disturbance of nearshore natural features. A temporary cofferdam 
or temporary gravity cells will be installed at the landfall locations to accommodate the transition of the 
subsea cables to the terrestrial cables, which will aid in minimizing the spread of sediments suspended 
during the dredging process. Dredging, excavation, and other sediment and soil disturbing activities will be 
conducted in accordance with Federal, State, and local requirements. Dredged material will be managed 
in compliance with NYSDEC requirements. After installation, all areas affected by the installation of the 
Submarine Cable System will be actively restored or allowed to return to their pre-installation condition. 
Therefore, there would be no long-term interference with the natural coastal processes which supply beach 
materials to land. Overall, construction methods have been selected to minimize the volume of sediment 
displacement, which is anticipated to settle immediately and not disperse long distances into the water 
column. 

The full impact and scope of installation activities in coastal waters, including hydraulic jetting and 
conventional dredging, is described in Exhibit 4 of Applicant’s Article VII application. 

Policy 16: Public funds shall only be used for erosion protective structures where necessary to protect 
human life, and new development which requires a location within or adjacent to an erosion hazard area to 



be able to function, or existing development; and only where the public benefits outweigh the long term 
monetary and other costs including the potential for increasing erosion and adverse effects on natural 
protective features. 

The Facility does not include the use of public funds or the construction of erosion protective structures; 
therefore, this policy does not apply. 

Policy 17: Non-structural measures to minimize damage to natural resources and property from flooding 
and erosion shall be used whenever possible. 

The construction and operation of the Facility will not increase erosion or flooding risk along or adjacent to 
the Submarine Cable System or Land Cable System. The landfall locations are previously disturbed, 
industrial and transportation waterfront properties surrounded by development and impervious surfaces. To 
minimize disturbance at the landfall locations, HDD technology will be utilized to bring the HVAC and HVDC 
cables ashore. To facilitate HDD, temporary cofferdams or temporary gravity cells will be installed proximate 
to the landfall locations. The Land Cable System will be installed within existing public roadways and ROWs 
without increasing impervious surfaces. Once installed, all cables will be buried and would not alter flooding 
or cause erosion such that no additional measures to minimize damage to natural resources and property 
are needed. 

As previously noted, all above-ground buildings and structures will be designed to comply with applicable 
FEMA, local zoning, and NYC Building Code requirements (e.g., Appendix G, Flood Resistant Construction) 
such that there will be no measurable increase in erosion or flooding associated with the Facility. Prior to 
construction along sensitive natural areas (including wetlands), erosion and sedimentation control 
measures will be installed to minimize potential impacts. Additional flood control measures such as 
floodproofing and waterproofing techniques will be incorporated into the design of the Converter Station, 
as necessary. Specific flood mitigation strategies will continue to be developed as the Facility progresses 
towards final design. Therefore, the Facility will not result in an increase in the potential for erosion or for 
flooding that would result in damage to natural resources or property. Accordingly, the Facility is consistent 
with this Policy. 

20.2 General Policy 

Policy 18: To safeguard the vital economic, social and environmental interests of the State and of its 
citizens, proposed major actions in the coastal area must give full consideration to those interests, and to 
the safeguards which the State has established to protect valuable coastal resource areas. 

The Facility has been sited and designed in a manner that safeguards the economic, social and 
environmental interests within the coastal resource areas in the vicinity of the Facility. The Applicant has 
evaluated several landfall locations and routes and has selected a HVAC and HVDC Submarine Cable 
Route, Land Cable Route and landfall locations to avoid or minimize impacts to environmental and coastal 
resources. The HVAC and HVDC Submarine Cables will be installed at the landfall locations via HDD 
methods to avoid impacts to coastal resources. Impacts during construction will be temporary and limited 
to the immediate vicinity of construction activity. Siting of the transmission facilities in developed, 
industrialized areas and existing public roads and ROWs minimizes long-term impacts and helps safeguard 
vital environmental interests during the life of the Facility.  

The Facility will serve the State’s interest in increasing the use of renewable sources of electricity to replace 
fossil-fueled sources to reduce carbon releases into the atmosphere. Since the issuance of a CECPN 
requires a finding by the NYS DPS that the Facility is compatible with public health, safety and the 
environment; complies with applicable State and local laws; and is in the public interest, conformance with 
this policy will be assured through the issuance of the Article VII CECPN.  



The Facility is anticipated to create many economic benefits as well, including those associated with 
emission reduction, infrastructure investment, and construction and operation jobs (see Exhibit 6, Economic 
Impacts, for more information).  These economic benefits translate to social benefits as well, as such 
investments and job opportunities, particularly with respect to the Converter Station portion of the project, 
would have a positive impact on the surrounding community.  Further, reduced emissions facilitated by the 
use of renewable energy transmitted by the Facility would contribute to improved air quality in the region 
and beyond. 

20.3 Public Access Policies 

Policy 19: Protect, maintain, and increase the level and types of access to public water related recreation 
resources and facilities. 

Existing access to public water-related recreation resources and facilities in the vicinity of the landfall 
locations and cable routes will not be affected by construction or operation of the Facility. Construction at 
the Converter Station site is not anticipated to impact public access to the shoreline via an adjacent 
recreational/open space use as all construction will be entirely contained on the Converter Station site, 
which does not feature an existing access to public water related recreation resources and facilities. 
Additionally, the Submarine Cable System will be buried beneath the seafloor and therefore, will not 
interfere with existing or future navigation or water-dependent recreational uses in New York State waters. 
A notice to mariners will be issued and the installation operation will comply with reporting requirements. 
Based on the foregoing, the Facility would maintain the level and types of access to public water related 
resources and facilities at in the vicinity of its proposed infrastructure.  Therefore, the Facility is consistent 
with this Policy. 

Policy 20: Access to the publicly-owned foreshore and to lands immediately adjacent to the foreshore or 
the water's edge that are publicly-owned shall be provided and it shall be provided in a manner compatible 
with adjoining uses. 

Both the Submarine Cable System and Land Cable System will be buried in the sea floor and underground 
within existing roadways and ROWs, respectively and, therefore, will not preclude access to publicly owned 
waterfront. Additionally, the Converter Station property is a privately owned industrial property, the 
Gowanus substation and BCEH are utility properties are owned by Con Edison, and the Brooklyn Landfall 
is transportation facility (land pier) that is owned by the NYC Department of Small Business Services (SBS), 
all which do not provide public access to the waterfront. As such, the Facility is consistent with this Policy. 

20.4 Recreation Policies 

Policy 21: Water dependent and water enhanced recreation will be encouraged, and facilitated and will be 
given priority over non-water-related uses along the coast. 

The Facility will not permanently impact or interfere with water dependent or water enhanced recreation. 
Construction activities may have short-term impacts to water-dependent recreation due to an increase in 
traffic and the staging of construction equipment. However, recreational activities are not expected to be 
hindered during the temporary construction period. Once installed, all affected areas will be actively 
restored to their pre-installation conditions. The landfall location sites are existing industrial land and public 
utility properties that do not support recreational activities. 

The proposed Submarine Cable System passes adjacent to recreational diving and boating areas. As such, 
the Applicant will notify the recreational mariners and boaters about construction activities via email and 
through local notices; information will also be provided on the Applicant’s website. Additionally, the USACE 



Joint Application Permit will require interface with the United States Coast Guard (USCG), who will outline 
specific notice requirements, which the Applicant will follow.  

Based on the foregoing, while water dependent and water enhanced recreation will not be encouraged or 
facilitated by the Facility, it is not expected to adversely impact such resources.  As such, the Facility is 
consistent with this policy. 

Policy 22: Development when located adjacent to the shore will provide for water-related recreation 
whenever such use is compatible with reasonably anticipated demand for such activities and is compatible 
with the primary purpose of the development. 

The overall project does not involve the development of water-related recreation.  However, there will be 
no permanent reduction in existing water-related recreation opportunities resulting from the proposed 
Facility. Additionally, the proposed Facility will not prevent future development for water-related recreation, 
as it will be contained to the Converter Station site and underground cable systems.  

20.5 Historic and Scenic Resources Policies 

Policy 23: Protect, enhance and restore structures, districts, areas or sites that are of significance in the 
history, architecture, archaeology or culture of the State, its communities, or the Nation. 

The Facility will not have a significant effect on historic structures, districts, areas or sites of significance in 
the surrounding areas (see Section 4.10, Cultural and Historic Resources). The Facility’s infrastructure will 
be buried underground, within existing roadway ROWs, or located on previously disturbed land.  

The Facility will avoid archaeological, historical and cultural resources to the greatest extent feasible. It is 
anticipated that, with appropriate avoidance and mitigation, and such resources would be protected during 
construction and operation of the Facility, such that no adverse impacts on these resources will occur. 

Policy 24: Prevent impairment of scenic resources of statewide significance. 

This policy is not applicable as the overall project is not located within or adjacent to areas identified as 
scenic resources of statewide significance.  

Policy 25: Protect, restore or enhance natural and man-made resources which are not identified as being 
of statewide significance, but which contribute to the overall scenic quality of the coastal area. 

The Land Cable System will be located underground within existing roadway ROWs, which will be replaced 
in-kind following construction activities. Additionally, the Submarine Cable System will be buried beneath 
the seafloor and all areas affected by the installation of underground cables will be actively restored to their 
pre-installation condition. All Converter Station infrastructure will be architecturally similar to surrounding 
uses or otherwise screened and buffered to reduce impacts to existing scenic resources. Additionally, the 
majority of the Converter Station site contain screening walls along the property boundaries. Views of 
Facility from areas not immediately adjacent to the Converter Station will be mostly screened by existing 
development, vegetation and/or topography.   

Given the design and engineering  of the Facility, including placement of Cable Systems in underground 
locations and use of compatible architecture and screening at the Converter Station site, scenic resources 
would be protected from any impacts to visual quality and would not be adversely impacted. 

20.6 Agricultural Land Policy 

Policy 26: Conserve and protect agricultural lands in the State's coastal area. 

This policy is not applicable as there are no agricultural lands in the vicinity of the Facility. 



20.7 Energy and Ice Management Policy 

Policy 27: Decisions on the siting and construction of major energy facilities in the coastal area will be based 
on public energy needs, compatibility of such facilities with the environment, and the facility's need for a 
shorefront location. 

The Applicant has filed an application for a CECPN under Article VII of the NYS Public Service Law that 
fully evaluates the public energy needs, compatibility of the Facility with the environment, and the Facility’s 
planned location. The Facility will help New York City and New York State achieve its renewable energy 
goals and is necessary to provide technologically advanced infrastructure to support the region’s continued 
economic growth and will assist in the transition to clean energy. Moreover, the Facility will advance the 
State’s renewable energy goals codified in the Climate Leadership and Community Protection Act (CLCPA) 
by creating a transmission path for energy generated by up to 1200 MW of OSW capacity to be delivered 
into the existing electricity system.  

Continued growth of offshore wind depends on phased development of transmission infrastructure to 
efficiently integrate new wind farms with the grid. The nature of offshore wind energy production 
necessitates transmission facilities within the coastal area to connect the electricity generated offshore by 
the wind turbine generators to distribution facilities located onshore. The Hera Power Link Facility will offer 
New York City the technologically advanced infrastructure necessary to support the region’s continued 
economic growth and the region’s access to renewable energy sources. This is especially important in New 
York City where there are limited onshore interconnection points.  

Given that the electricity is produced offshore and needs to be delivered to the existing electric grid on land, 
the Facility must be sited, constructed, and operated at shorefront locations, specifically the HVDC and 
HVAC Submarine Cable Routes, landfall locations, and Land Cable Route, to support future offshore wind 
facilities. The Applicant has evaluated several landfall locations and routes and has selected these locations 
to avoid or minimize impacts to environmental and coastal resources.  

The Facility will reinforce New York City’s power grid while diversifying generation sources and enabling 
older, dirtier power plants to close. There is a critical need to stabilize electric rates in New York City and 
transition to cleaner power generation to assist in combating climate change. Overall, the Facility is 
consistent with this Policy. 

Policy 28: Ice management practices shall not interfere with the production of hydroelectric power, damage 
significant fish and wildlife and their habitats, or increase shoreline erosion or flooding. 

Ice management measures are not needed or proposed. Accordingly, this policy is not applicable to the 
proposed Facility. 

Policy 29: The development of offshore uses and resources, including renewable energy resources, shall 
accommodate New York’s long-standing ocean and Great Lakes industries, such as commercial and 
recreational fishing and maritime commerce, and the ecological functions of habitats important to New York. 

The proposed Facility will facilitate the transmission of offshore wind energy generated on the New York 
Bight Outer Continental Shelf to New York City via a Submarine Cable System and Land Cable System to 
interconnections on land in Brooklyn. The State encourages the responsible development of renewable 
energy resources, and the Facility supports the renewable energy goals of New York, including offshore 
wind. 

The Submarine Cable System will provide the link from Offshore Wind Generators in WEAs to the Gowanus 
Substation and BCEH. The siting and design of the Submarine Cable System will not impair or discourage 
commercial and recreational fishing or maritime commerce as it will be buried beneath the seafloor. The 
Applicant will consider the timing of construction activities and will work with the fishing industry and 



fisheries agencies on sensitive spawning and fishing periods to actively avoid or reduce interaction with 
receptors, where feasible. Overall, the Facility has been designed to include construction and operation 
activities and measures that avoid or minimize potential impacts to commercial and recreational fishing and 
maritime commerce, and the ecological functions of habitats important to New York. Therefore, the Facility 
is consistent with this policy. 

20.8 Water and Air Resources Policies 

Policy 30: Municipal, industrial, and commercial discharge of pollutants, including but not limited to, toxic 
and hazardous substances, into coastal waters will conform to State and National water quality standards. 

The Facility will not result in direct or indirect discharges of any pollutants to the groundwater or surface 
waters. Accidental fuel spills, wastewater discharges and solid waste releases associated with construction, 
operation and maintenance of the Facility are possible but considered unlikely. Construction vessels will 
operate in accordance with all federal, state, and local laws regulating the at-sea discharges of vessel 
generated waste. A SPCC plan will be developed and employed throughout the life of the Facility, and spill 
procedures will be implemented in the case of a spill, to limit the impacts to surrounding water quality and 
sediments. As part of the Article VII process, the Applicant will develop a Construction Contingency Plan 
and a SWPPP which will be included in the EM&CP. The Construction Contingency Plan will address spill 
prevention, controls, and countermeasures, onshore and offshore.  

An emergency back-up diesel generator will be located at the Converter Station and will contain diesel fluid, 
which will be subject to NYSDEC permitting. However, the amount to be stored will be negligible and will 
only be utilized during a power outage. An SPCC plan or its equivalent will be developed and implemented 
for the Converter Station, which will comply with all state and federal regulations and will include procedures 
to minimize the risk of accidental discharge into coastal waters. Accordingly, the overall project is consistent 
with this policy. Therefore, the Facility is consistent with this policy. 

Policy 31: State coastal area policies and management objectives of approved local Waterfront 
Revitalization Programs will be considered while reviewing coastal water classifications and while modifying 
water quality standards; however, those waters already overburdened with contaminants will be recognized 
as being a development constraint. 

The Facility is subject to review under the New York City WRP. A consistency with the policies of the New 
York City WRP is provided in Section 4.0 of this Appendix.   

The Facility would be located underneath and adjacent to portions of the Upper and Lower New York Bays, 
which, pursuant to the NYSDEC, are considered impaired waters.  The Lower New York Bay is divided into 
two distinct geographies, including the “Lower New York Bay” and the “Lower New York Bay / Gravesend 
Bay,” which are considered Class SB and Class I waterbodies respectively.  The best usages of Class SB 
waters are primary and secondary contact recreation and fishing; these waters shall be suitable for fish, 
shellfish and wildlife propagation and survival.1  The best usages of Class I waters are secondary contact 
recreation and fishing. These waters shall be suitable for fish, shellfish, and wildlife propagation and 
survival.2  Both of these waterbodies are considered impaired due to fish consumption that is impaired by 
PCBs and dioxin in contaminated sediment, resulting in a health advisory for some species. Public bathing 
and other recreational uses are thought to experience minor impacts to from pathogens, floatable debris 
and various other pollutants from urban/storm runoff, CSOs, and other such sources. Lesser fish 
consumption impacts for additional species are due to contaminated sediment, but also the result of the 

1https://govt.westlaw.com/nycrr/Document/I4ed840c5cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&c
ontextData=(sc.Default), accessed January 31, 2023
2https://govt.westlaw.com/nycrr/Document/I4ed840cbcd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&c
ontextData=(sc.Default), accessed January 31, 2023

https://govt.westlaw.com/nycrr/Document/I4ed840c5cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://govt.westlaw.com/nycrr/Document/I4ed840c5cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://govt.westlaw.com/nycrr/Document/I4ed840cbcd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://govt.westlaw.com/nycrr/Document/I4ed840cbcd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)


migratory range of these fish species.  Upper New York Bay is considered a Class I waterbody (described 
above); pursuant to an NYSDEC assessment, this waterbody is impaired for fish due to presence of various 
contaminants other usage assessment categories (primary / secondary contact recreation and shell fishing, 
etc.) were either not assessed or lacked necessary data for such an assessment.3  

The Submarine Cable System would run underneath these three water bodies while the proposed 
Converter Station site would be located adjacent to the Upper New York Bay.  However, these portions of 
the facility would not facilitate water dependent uses, such as fishing, primary / secondary contact 
recreation, and shell fishing, etc., such that the impaired nature of the waterbodies would not result in a 
development constraint for the Facility. 

Policy 32: Encourage the use of alternative or innovative sanitary waste systems in small communities 
where the costs of conventional facilities are unreasonably high, given the size of the existing tax base of 
these communities. 

This policy does not apply as the Facility will not produce sanitary waste and does not involve the installation 
of permanent sanitary waste systems. 

Policy 33: Best management practices will be used to ensure the control of stormwater runoff and combined 
sewer overflows draining into coastal waters. 

As the Land Cable System will be installed underground primarily in existing public roads and ROWs, there 
will not be an increase in impervious surfaces, or the volume of stormwater generated along the terrestrial 
cable route. Disturbed roadway surfaces will be restored in-kind upon the completion of construction 
activities, such that the management of stormwater along the Land Cable Corridor will remain unchanged. 
As part of redevelopment of the Converter Station, a new stormwater management system will be installed 
to effectively manage site runoff to minimize non-point source pollution. All stormwater management 
systems will be designed to comply with local and State requirements and erosion and sediment control 
design guidelines. Best management practices will be implemented to the extent necessary during 
construction to avoid pollution of surface waters from stormwater runoff. As construction of the Converter 
Station will disturb more than one acre, the Applicant will prepare a SWPPP in accordance with the State 
Pollutant Discharge Elimination Systems (SPDES) Program as part of the EM&CP. The Applicant will 
implement the SWPPP during construction to avoid pollution of surface waters from stormwater runoff. 
Additional information can be found in Section 4.2, Topography, Geology, Soils and Groundwater, and 
Section 4.3, Wetlands and Waterbodies.  

Policy 34: Discharge of waste materials into coastal waters from vessels subject to State jurisdiction will be 
limited so as to protect significant fish and wildlife habitats, recreational areas and water supply areas. 

The Facility will comply with this policy to the extent applicable. The Applicant will operate in accordance 
with local, State, and Federal laws regulating the at-sea discharges of vessel-generated waste and 
management of accidental spills or release of oils or other hazardous wastes. Additionally, the Applicant 
will follow the Construction Contingency Plan and the SWPPP, which will be developed as part of the 
EM&CP.  

Policy 35: Dredging and filling in coastal waters and disposal of dredged material will be undertaken in a 
manner that meets existing State dredging permit requirements, and protects significant fish and wildlife 
habitats, scenic resources, natural protective features, important agricultural lands, and wetlands. 

All work will be undertaken in accordance with USACE requirements for protection of navigable waters 
under Section 10 of the Rivers and Harbor Act, and the Facility will comply with all applicable Federal and 
State laws and regulations regarding water quality, fish and wildlife habitats, wetlands, scenic resources, 

3 https://www.dec.ny.gov/data/WQP/PWL/1701-0022.html?req=66412, accessed January 31, 2023. 

https://www.dec.ny.gov/data/WQP/PWL/1701-0022.html?req=66412


natural protective features, and important coastal resources.  As previously discussed, HVAC and HVDC 
Submarine Cables will be installed primarily by jet plow technology to create and cover the subsea trench, 
which does not require the direct removal of sediments. Where jet plow is not feasible, limited installations 
utilizing other methods may be necessary such as direct trenching or conventional dredging techniques. 
Where practical, sediment removed from the trench will be re-used as backfill. In areas requiring the use of 
protective cable coverings, limited amounts of filling may also occur. Installation of the Submarine Cables, 
including dredging within the temporary cofferdams or temporary gravity cells and jet plow embedment of 
the Submarine Cables, has the potential to release any contaminants attached to such sediments.  Areas 
of known contamination have been avoided, where possible, in the routing of the Submarine Cables.  

At the landfall locations, HDD will be utilized to avoid interference with shoreline structures or disturbance 
of nearshore natural features. Temporary cofferdams or temporary gravity cells will be installed at the 
landfall locations to accommodate the transition of the Submarine Cables to the Land Cables with minimal 
dredging within.  The temporary cofferdams or temporary gravity cells will aid in minimizing the spread of 
sediments suspended during the dredging process.  

Crossings will be installed beneath the navigation channel at depths specified by the USACE and may 
require use of alternate installation technologies such as direct trenching and dredging. After installation, 
all areas affected by the installation of the Submarine Cable System will be actively restored or allowed to 
return to their pre-installation condition. Final burial depth will be determined based on USACE consultation. 
Dredging, excavation, and other sediment and soil disturbing activities will be conducted in accordance with 
Federal, State, and local requirements. Dredged material will be managed in compliance with NYSDEC 
requirements.  

Policy 36: Activities related to the shipment and storage of petroleum and other hazardous materials will be 
conducted in a manner that will prevent or at least minimize spills into coastal waters; all practicable efforts 
will be undertaken to expedite the cleanup of such discharges; and restitution for damages will be required 
when these spills occur. 

The Facility will not result in the shipment or storage of significant amounts of hazardous substances within 
the coastal zone. During construction of the Facility, installation equipment and machinery will utilize 
petroleum products in the form of fuels, lubricants, and hydraulic fluids. As such, an SPCC plan will be 
implemented during the use and/or storage of such petroleum containing equipment throughout the duration 
of construction. Additionally, construction will occur in accordance with Federal, State, and local laws 
regulating the at-sea discharges of vessel-generated waste and management of accidental spills or release 
of oils or other hazardous wastes. As part of the Article VII process, the Applicant will develop a Construction 
Contingency Plan and SWPPP as part of the EM&CP. 

An emergency back-up diesel generator will be located at the Converter Station and will contain diesel fluid. 
However, the generator will be subject to NYSDEC permitting and the amount of diesel fluid to be stored 
will be negligible and will only be utilized during a power outage. An SPCC plan or its equivalent will be 
developed and implemented for the Converter Station, which will comply with all State and Federal 
regulations and will include procedures to minimize the risk of accidental discharge into coastal waters or 
otherwise effectively respond to such accidents.  

Policy 37: Best management practices will be utilized to minimize the non-point discharge of excess 
nutrients, organics and eroded soils into coastal waters. 

The Applicant will implement best management practices during construction and operation of the Facility 
to avoid non-point source discharge of pollutants into coastal waters. As part of the EM&CP, the Applicant 
will develop a plan for construction activities which will include a SWPPP, an erosion and sediment control 
plan, an implementation schedule, inspection and maintenance requirements, proper materials 



management procedures, a dust control plan and reporting requirements. A new stormwater management 
system will be designed to effectively manage site runoff to minimize nonpoint source pollution at the 
Converter Station. Therefore, the Facility is consistent with this policy. 

Policy 38: The quality and quantity of surface water and groundwater supplies, will be conserved and 
protected, particularly where such waters constitute the primary or sole source of water supply.  

The Facility is consistent with this policy to the extent applicable. Construction equipment and vessels may 
contain petroleum or hazardous substances. Best management practices will be used to protect surface 
and groundwater from accidental releases, including appropriate SPCC or similar plans wherever Facility 
features present a risk of spill or discharge to waters. During construction, a SWPPP will be implemented 
to minimize potential impacts to wetlands, waterbodies and groundwater. During operations, there will be 
no impact to the groundwater quality or quantity, as the Facility does not involve the use of groundwater 
resources and no groundwater resources are anticipated to be impacted.  

As depth to groundwater upland may be less than 5 feet at portions of the Facility, groundwater may be 
encountered during trenching activities for the Land Cable Route installation. If dewatering is expected to 
occur, the Applicant will develop a site-specific dewatering plan to protect groundwater and nearby surface 
water resources in accordance with the SWPPP developed as part of the EM&CP. Impacts on water quality 
will be minor and short-term from dewatering as best management practices will be employed. Additional 
information is provided in Section 4.2, Topography, Geology, Soils and Groundwater. No impacts to 
groundwater and surface water are anticipated during operations as the Facility will not require the use of 
these resources. 

Policy 39: The transport, storage, treatment and disposal of solid wastes, particularly hazardous wastes, 
within coastal areas will be conducted in such a manner so as to protect groundwater and surface water 
supplies, significant fish and wildlife habitats, recreation areas, important agricultural land, and scenic 
resources. 

Vessel activities will adhere to applicable Federal, State, and local regulations when transporting, storing, 
treating, and disposing wastes. In addition, during the construction of the Facility, appropriate measures to 
prevent, minimize, and mitigate any spills or releases of hazardous wastes will be implemented. A 
Construction Contingency Plan and a SWPPP will be prepared to comply with all Federal, State, and local 
requirements. Solid wastes generated on land during construction will be properly handled and stored by 
licensed contractors and disposed of at approved facilities, in accordance with local and State requirements. 
Waste will be recycled, reused, or salvaged to the extent practicable. Potentially hazardous wastes will be 
separated from normal waste prior to disposal. Best management practices will be used to protect surface 
and groundwater resources, fish and wildlife habitats, recreation areas, and scenic resources.  

The emergency back-up diesel generator to be located at the Converter Station will contain diesel fluid. 
However, the amount to be stored will be negligible and will only be utilized during a power outage and will 
be subject to NYSDEC permitting. An SPCC plan or its equivalent will be developed and implemented for 
the Converter Station, which will comply with all State and Federal regulations and will include procedures 
to minimize the risk of accidental discharge into coastal areas. Accordingly, the overall project is consistent 
with this policy. 

Policy 40: Effluent discharged from major steam electric generating and industrial facilities into coastal 
waters will not be unduly injurious to fish and wildlife and shall conform to state water quality standards. 

This policy is not applicable as the Facility is not a major steam electric generating or industrial facility. 
Additionally, the Facility would not discharge any effluent.  

Policy 41: Land use or development in the coastal area will not cause national or State air quality standards 
to be violated. 



National and State air quality standards will not be violated during the construction or operation of the 
Facility. Emissions associated with increased marine vessel traffic emissions in New York State coastal 
waters and onshore construction vehicles may temporarily impact air quality. However, given the amount 
of existing marine vessel and vehicle traffic in the area, the impact on air quality is expected to be negligible. 
All necessary permits as applicable and required by Federal and State air quality standards for construction, 
operation and maintenance will be obtained.  

Although an emergency back-up generator is proposed at the Converter Station, which is a new source of 
air emissions and is subject to NYSDEC permitting, this generator will only be used during a power outage. 
However, usage of this generator in times of emergencies will not violate national or State air quality 
standards. Additional information can be found in Section 4.14: Air Quality within Exhibit 4. 

Overall, the Facility will have a beneficial impact on air quality as the Facility will connect a clean, renewable 
source of energy to the grid and reduce the demand for burning fossil fuels at traditional power plants that 
produce greenhouse gas (GHG) emissions. The Facility will reduce local air emissions and provide for 
growing energy needs in a non-polluting manner. 

Policy 42: Coastal management policies will be considered if the State reclassifies land areas pursuant to 
the prevention of significant deterioration regulations of the Federal Clean Air Act. 

This policy is not applicable as the Facility does not involve reclassification of land areas pursuant to the 
prevention of significant deterioration regulations of the Federal Clean Air Act. 

Policy 43: Land use or development in the coastal area must not cause the generation of significant 
amounts of acid rain precursors: nitrates and sulfates. 

Operation of the Facility will not generate significant amounts of nitrates and sulfates and will be consistent 
with this policy. Construction activities may affect air quality temporarily because of marine vessels traveling 
through New York State coastal waters construction equipment used onshore for construction, operation 
and maintenance. However, the volume of pollutants that could be emitted, in comparison to existing vessel 
traffic, is not anticipated to generate significant amounts of nitrates and sulfates. 

20.9 Wetlands Policy 

Policy 44: Preserve and protect tidal and freshwater wetlands and preserve the benefits derived from these 
areas. 

The proposed land cable routes are specifically situated in public roads and ROW thereby avoiding 
disturbance of wetlands. Since the project requires submarine routes, it is not possible to avoid waters 
and shoreline landings,  where wetlands are present.  The presence of wetlands was carefully considered 
during selection of the submarine cable routes and landings to ensure the least impact feasible for 
transmission of power from the WEA to the NY Power Grid.  Both landings occur in previously disturbed 
shorelines and the Brooklyn Landing occurs on a manmade land pier. Further, in order to protect these 
resources to the extent possible during construction, low impact installation methods were selected.  Jet 
plow embedment us proposed for the Submarine Cable Route.  This method is considered the 
most effective and least environmentally damaging. When compared to traditional trenching, jet 
plowing produces less suspended sediment and simultaneously achieves the placement of 
submarine cable at the targeted depth and burial of the cable as fluidized sediment settles back 
into the trench, both with minimum bottom disturbance. The sediment transport modeling 
(Appendix C) predicts that most sediments suspended by the jet plowing will remain in a narrow 
corridor along the proposed Submarine Cable Route thereby limiting disturbance and turbidity 
within the waters and tidal wetlands.  Further, the landing of cables will be achieved through 
HDD installation that limits disturbance to the seabed, surrounding waters, and tidal wetland in 



the landings.  Through minimization of the footprint of disturbance, tidal wetland beyond those 
that cannot be avoided are protected from direct and indirect impacts.  
Additional information can be found in Section 4.3, Wetlands and Waterbodies. 

The Converter Station was specifically sited on a disturbed and mostly impervious site that does not support 
wetlands. Further, the waterfront parcel is bulkheaded for the entire frontage on the Lower Bay and its 
associated wetlands. While the  Construction of the Converter Station will be performed in accordance with 
the conditions of NYSDEC wetland approvals and SPPP that will include best management practices to 
protect adjacent tidal wetlands. Additionally, a new stormwater management system will be installed at the 
Converter Station and designed to effectively manage site runoff in accordance with all applicable State 
and local laws. As such, the Facility is consistent with this policy. 

3.21 

21.0 CONSISTENCY WITH NEW YORK CITY WATERFRONT REVITALIZATION PROGRAM 

As the Converter Station, Gowanus Substation, BCEH, Brooklyn Landfall, Land Cable Route, and 
Submarine Cable System are within the area of the New York City Waterfront Revitalization Program (WRP) 
coastal zone boundary, the Facility must demonstrate consistency with the WRP Coastal policies.  

A requirement of the Federal Coastal Zone Management Act is that federal regulatory agency activities 
must be consistent with any state-approved Local Waterfront Revitalization Plan (LWRP). The City’s original 
1982 Waterfront Revitalization Plan (WRP) was amended in 2002 and then again in 2013 to enhance the 
policies and advance the term goals laid out in 2011 Vision 2020: The New York City Comprehensive 
Waterfront Plan.  

Policy 1: Support and facilitate commercial and residential redevelopment in areas well-suited to such 
development. 

This policy is not applicable to the Facility as it does not involve the construction or commercial or residential 
development. As such, sub-policies 1.1 through 1.5 are not evaluated in this document. 

Policy 2: Support water dependent and industrial uses in New York City coastal areas that are well-suited 
to their continued operation. 

The Facility will not inhibit the revitalization of the NYC coastal area or water-dependent uses within those 
areas. The Submarine Cable System will be buried beneath the seafloor, and the Land Cable System will 
be installed within existing roadways and ROWs, which will be replaced in-kind following construction 
activities. The Gowanus Substation and BCEH are established utility properties and the Brooklyn Landfall 
is an established transportation facility along the waterfront and no land use changes are proposed to these 
facilities.  

The Facility does include the redevelopment of an industrial site to accommodate the Converter Station. 
However, this industrial site has been carefully selected due to its proximity to the WEA and Gowanus 
Substation. Additionally, this site meets the NYISO interconnection site control requirement. Continued 
growth of offshore wind depends on phased development of transmission infrastructure to efficiently 
integrate new wind farms with the grid. Given that the electricity is produced offshore and needs to be 
delivered to the existing electric grid on land, the Facility must be sited, constructed, and operated at 
shorefront locations to connect to future offshore wind facilities. Therefore, the Converter Station property 
is an appropriate location for wind energy equipment.  

Policy 2.1: Promote water-dependent and industrial uses in Significant Maritime and Industrial Areas. 



The Gowanus Substation is in the Sunset Park Significant Maritime and Industrial Area and the BCEH is 
located in the Brooklyn Navy Yard Significant Maritime and Industrial Area. However, both are established 
utility properties that would not be altered as a result of the Facility. Both interconnection options have 
capacity to accommodate the injection of power from the Facility and serve the New York City energy grid. 
Where the Facility transitions from land to water, HDD will be used to minimize disturbances to the 
shoreline. The Submarine Cables will enter the water at a sufficient depth to avoid disturbing shoreline 
areas. The temporary cofferdams or temporary gravity cells will be removed after installation of the Facility 
is complete and the disturbed areas will be restored. All construction that will occur onshore at these sites 
will be temporary, and upon completion of construction, all infrastructure will be located below grade and 
all disturbed upland areas will be replaced in-kind. As such, the Facility will not impact these Significant 
Maritime and Industrial Areas.  

Policy 2.2: Encourage a compatible relationship between working waterfront uses, upland development and 
natural resources within the Ecologically Sensitive Maritime and Industrial Area. 

This policy is not applicable as the Facility is not located within an Ecologically Sensitive Maritime and 
Industrial area. 

Policy 2.3: Encourage working waterfront uses at appropriate sites outside the Significant Maritime and 
Industrial Areas or Ecologically Sensitive Maritime Industrial Area. 

The Facility complies with this policy to the extent applicable. The Facility will not interfere with established 
waterfront uses outside of the Significant Maritime and Industrial Areas or Ecologically Sensitive Maritime 
Industrial Area. Areas disturbed for temporary cofferdams or temporary gravity cells proximate to the 
landfall locations and all disturbed upland areas will be replaced in-kind. Additionally, the Submarine Cable 
System will be buried beneath the seafloor within the NYC coastal area.  

Policy 2.4: Provide infrastructure improvements necessary to support working waterfront uses. 

The Facility complies with this policy to the extent applicable. The Facility is designed to provide 
technologically advanced infrastructure to support the region’s continued economic growth, reduce electric 
congestion and enhance the diversity of generation sources supplying New York City. The increased 
reliability and capacity provided by the Facility to the region’s electric distribution system will support 
working waterfront uses.  Overall, the Facility will strengthen New York’s energy grid and represents a 
critical improvement to the State’s regional and local electric distribution systems. 

Policy 2.5: Incorporate consideration of climate change and sea level rise into the planning and design of 
waterfront industrial development and infrastructure, pursuant to WRP Policy 6.2. 

The Facility complies with this policy to the extent applicable. The Facility will help accelerate the growth of 
the offshore wind industry and assist in the transition to clean energy which will advance New York State’s 
decarbonization and renewable energy goals to combat climate change and sea level rise. Additionally, the 
Facility will help reduce the demand for burning fossil fuels at traditional power plants that produce GHG 
emissions.  

With respect to design of the Facility, all above-ground structures and equipment proposed within mapped 
floodplains will comply with all FEMA, local zoning and NYC Building Code requirements (e.g., Appendix 
G, Flood Resistant Construction). All remaining infrastructure will be installed underground or buried 
beneath the seafloor. Additional flood control measures such as floodproofing and waterproofing 
techniques will be incorporated into the design of the Facility, as necessary, to avoid or minimize damage 
caused by flooding and erosion. Specific flood mitigation strategies will continue to be developed as the 
Facility progresses towards final design. A new stormwater management system will be installed at the 
Converter Station to effectively manage site runoff and will be designed to comply with local and state 
requirements and erosion and sediment control design guidelines. 



Policy 3: Promote use of New York City’s waterways for commercial and recreational boating and water-
dependent transportation centers. 

The policy is not appliable as the Facility does not directly or indirectly promote boating and water 
dependent transportation.  

Policy 3.1: Support and encourage in-water recreational activities in suitable locations. 

The policy is not applicable as the Facility does not create opportunities to support or encourage in-water 
recreational activities. 

Policy 3.2: Support and encourage recreational, educational and commercial boating in New York City's 
maritime centers. 

This policy is not applicable since the Facility does not include any opportunities to support and encourage 
recreational, educational, and commercial boating. Nonetheless, the Facility will not discourage these 
activities. Installation of the Subsea Cable will result in short-term, temporary construction where access 
may be restricted proximate to construction vessels to ensure the safety of other boaters. 

Policy 3.3: Minimize conflicts between recreational boating and commercial ship operations. 

The Facility complies with this policy to the extent applicable. Prior to construction, the Applicant will inform 
recreational mariners and boaters about in-water installation. All Facility installation activities will be closely 
coordinated with local, State, and Federal agencies including the USACE; United States Coast Guard 
(USCG) Sector New York; USCG Sector Long Island; USCG Vessel Traffic Service New York (VTSNY); 
and the New York Harbor Safety, Operations and Navigation Committee of New York/New Jersey. Local 
notices to Mariners will be posted with details pertaining to in-water installation activities and schedules. In-
water activities will also be coordinated with the New York Waterway, Hornblower (operates Statue City 
Cruises and NYC Ferries), Seastreak Ferries, the Trust for Governors Island and NYCDOT to avoid or 
minimize conflicts with ferry schedules. Additionally, the USACE Joint Application Permit will require 
coordination with the USCG, who will outline specific notice requirements. Information to be provided will 
include the location of construction vessels, exclusion zones around these vessels and duration of 
construction. This support safe boat/vessel operations by recreational boaters and commercial vessel 
operators who may travel near Facility construction activities.  

Policy 3.4: Minimize impact of commercial and recreational boating activities on the aquatic environment 
and surrounding land and water uses. 

The Facility complies with this policy to the extent applicable. The activities associated with installation of 
the Submarine Cable System will be temporary and localized. Therefore, the Facility will not inhibit 
commercial or recreational boating activities. Furthermore, installation of the HVAC and HVDC Submarine 
Cables by jet plow will result in only short-term disturbance of bottom sediments that will not interfere with 
natural coastal processes.  

Policy 3.5: In Priority Marine Activity Zones, support the ongoing maintenance of maritime infrastructure for 
water-dependent uses. 

Although the landfall locations are located within Priority Marine Activity Zones, construction and operation 
of the Facility will not impact or interfere with ongoing maintenance of maritime infrastructure for water-
dependent uses.  

Policy 4: Protect and Restore the Quality and Function of Ecological Systems Within the New York City 
Coastal Area. 

While the Facility does require disturbance of the ecological systems during construction, it is being 
constructed specifically to replace fossil fuel energy sources known to damage the environment with 



environmentally friendly renewable energy via wind power.  The long term effects of this replacement and 
the expected benefits of renewable energy sources upon climate change would be expected to indirectly 
promote restoration of ecological systems in NYC. 

Policy 4.1: Protect and restore the ecological quality and component habitats and resources within the 
Special Natural Waterfront Areas. 

This policy is not applicable as the Facility is not located within a Special Natural Waterfront Area. 

Policy 4.2: Protect and restore the ecological quality and component habitats and resources within the 
Ecologically Sensitive Maritime and Industrial Area. 

The goals of the Facility would not be met without submarine disturbance and the design and installation 
methods have been specifically selected to minimize effects on resources in the Ecologically Sensitive 
Maritime and Industrial Area. Effects to these resources are expected to be temporary with restoration 
established within about 3 years.  The permanent operation of the Facility does not directly protect and 
restore these habitats and resources, but its replacement of polluting and damaging fossil fuel burning 
power sources with renewable sources and beneficial climate change effects would be expected to 
indirectly affect protection and restoration of many environmental resources.   

Policy 4.3: Protect designated Significant Coastal Fish and Wildlife Habitats. 

This policy is not applicable as neither the Submarine Cable System nor the Land Cable System intersect 
any Significant Natural Communities.  

Policy 4.4: Identify, remediate and restore ecological functions within Recognized Ecological Complexes. 

This policy is not applicable as the Facility is not located within a Recognized Ecological Complex. 

Policy 4.5: Protect and restore tidal and freshwater wetlands. 

This policy is not applicable as the project does not specifically provide for restoration or protections of 
these resources. However, the Facility design and installation does include measures to minimize 
construction impacts upon these resources and operation of the Facility is not expected to adversely affect 
them. 

Policy 4.6: In addition to wetlands, seek opportunities to create a mosaic of habitats with high ecological 
value and function that provide environmental and societal benefits. Restoration should strive to incorporate 
multiple habitat characteristics to achieve the greatest ecological benefit at a single location. 

This policy is not applicable as the Facility does not propose habitat restoration. 

Policy 4.7: Protect vulnerable plant, fish and wildlife species, and rare ecological communities. Design and 
develop land and water uses to maximize their integration or compatibility with the identified ecological 
community. 

The Facility complies with this policy to the extent applicable as it was sited to avoid vulnerable plant, fish, 
and wildlife species, and rare ecological communities. As previously mentioned, potential impacts to 
vulnerable plant, fish and wildlife species, and rare ecological communities (if found along the HVAC and 
HVDC Submarine Cable Routes) will be localized and temporary given the relatively short duration of such 
activities. The inherent mobility of the marine species, the limited and localized nature of the jet plow and 
HDD disturbance zone, and the availability of undisturbed surrounding habitat further reduces impacts. To 
actively avoid or reduce interaction with vulnerable plant, fish, and wildlife species, the Applicant will 
consider the timing of construction activities and will work with the fishing industry and fisheries agencies 
on sensitive spawning and fishing periods to actively avoid or reduce interaction with receptors, where 



feasible. Additionally, the landfall locations were sited in areas that are significantly disturbed and do not 
contain any vulnerable plant, fish, and wildlife species. 

Policy 4.8: Maintain and protect living aquatic resources. 

The construction and operation of the Project complies with this policy to the extent applicable. Construction 
means and methods have been developed with a goal of minimizing adverse impacts to aquatic resources 
and avoiding impacts when possible. The Applicant will utilize best management practices and determine 
appropriate construction schedules, work windows, and appropriate mitigation measures to minimize 
impacts to aquatic resources. The Applicant will also continue agency and resource management agency 
consultation throughout the Article VII process and through the permitting process. It is anticipated that 
pertinent permits will be issued with several conditions intended to maintain and protect living aquatic 
resources. 

Policy 5: Protect and Improve Water Quality in The New York City Coastal Area. 

The Facility does not proposed activities that protect and improve water quality, but it will comply with all 
applicable Federal, State, and local surface water quality requirements and the Applicant will obtain all 
necessary coastal zone approvals.  

Policy 5.1: Manage direct or indirect discharges to waterbodies. 

The Facility complies with this policy. The HDD operations at the landfall locations will involve the use of 
inert drilling fluid composed of water and f bentonite clay that is a mineral compound that is not 
environmentally harmful. HDD operations will include monitoring and SWPPP that will be outlined in the 
Facility EM&CP. 

Vessels used in construction would generate waste and could release of oils. The EM&CP and the Facility 
SPCC Plan will include monitoring, prevention and emergency measures to avoid discharges.   

Policy 5.2 Protect the quality of New York City's waters by managing activities that generate nonpoint 
source pollution. 

During the construction phase, all contractors will be required to prepare and strictly follow a Facility Specific 
SPCC Plan that will include use of best management practices per 40 CFR 112.3(c) to prevent discharge 
of oil from mobile oil containing equipment. The Facility will avoid nonpoint discharge of excess nutrients, 
organics, and eroded soils into coastal waters through the implementation of erosion control measures 
detailed in the SWPPP. Facility design includes a stormwater management designed that includes 
measures to minimize nonpoint source pollution.  The Facility will operate in accordance with NYSDEC 
Management Practices Catalogue for Nonpoint Source Pollution Prevention and Water Quality Protection 
in New York State.  

Policy 5.3: Protect water quality when excavating or placing fill in navigable waters and in or near marshes, 
estuaries, tidal marshes, and wetlands. 

The Facility has been sited so that all land components avoid these resources with exception of at the 
shorelines where the submarine cable will land.  The submarine portion of the project inherently occurs in-
water such that it cannot avoid these resources.  As such, installation methods of jet plowing and HDD , 
that minimizes disturbance and placement of fill that would occur using conventional installation methods, 
are proposed. Further, these methods expedite the duration of in-water activities. The HDD activities occur 
within proposed temporary c gravity cells that contain sediments suspended during installations. 

Detailed mitigation strategies will be developed as part of the final design  State and federal permitting will 
be included in the EM&CP. 



Overall, installation of the Land Cable System and construction of the Converter Station will not result in fill 
placed in navigable waters or wetlands. 

Policy 5.4: Protect the quality and quantity of groundwater, streams, and the sources of water for wetlands. 

The land portions of the Facility have been sited such that there are no streams adjacent to or crossed by 
the routes. . The project does not propose any withdrawal of groundwater but may require temporary 
dewatering during construction. General mitigation measures for erosion and sedimentation control 
proposed for Prior to construction along the shorelines, sensitive natural areas, including wetlands, erosion 
and sedimentation control measures will be installed to minimize potential impacts. The Applicant will 
develop a site-specific dewatering plan to protect groundwater and nearby surface water resources in 
accordance with the SWPPP. No impacts to groundwater and surface water are anticipated during 
operations as the Facility will not require the use of these resources. 

Policy 5.5 Protect and improve water quality through cost-effective grey-infrastructure and in-water 
ecological strategies. 

This policy is not applicable as the Facility does not involve the production of grey water and avoids the 
need for grey infrastructure. 

Policy 6: Minimize Loss of Life, Structures, Infrastructure, and Natural Resources Caused by Flooding and 
Erosion, and Increase Resilience to Future Conditions Created by Climate Change. 

The Facility will help accelerate the growth of the offshore wind industry and assist in the transition to clean 
energy which will advance New York State’s decarbonization and renewable energy goals to combat 
climate change and sea level rise. Additionally, the Facility will help reduce the demand for burning fossil 
fuels at traditional power plants that produce GHG emissions. Overall, the Facility will reinforce New York 
City’s power grid while diversifying generation sources and is needed to stabilize electric rates in New York 
City.  The primary goal under this policy is for projects within flood hazard areas is to reduce the risks posed 
by current and future flood events, mainly major storms that are likely to increase due to climate change 
and sea level rise. Further, above-ground structures will be designed in accordance with the applicable 
flood zone regulations. The design includes  buildings being constructed above the FEMA FIRM base flood 
elevations and in accordance with all NYC Building Code requirements. Further, design and construction 
will include measures to resist the effects of flood hazards and flood loads. All below ground equipment at 
the Brooklyn Landfall (which is within the 100-year floodplain) will be sealed and backfilled.   

Policy 6.1: Minimize losses from flooding and erosion by employing non-structural and structural 
management measures appropriate to the site, the use of the property to be protected, and the surrounding 
area. 

The proposed transmission facilities will comply to the extent applicable with this policy. As depicted in 
Figure 1 of this Appendix, portions of the Converter Station are located within the 2015 PFIRMS 100-year 
floodplain. Specifically, the entirety of the waterfront parcel and the northern portion of the upland parcel, 
encompassing an existing warehouse building are within the 100-year floodplain. However, as shown on 
Figure 1, which reference the New York City Panel on Climate Change (NPCC) future floodplain projections 
through the 2100s, more than half of the upland parcel is anticipated to fall within either the future 100-year 
floodplain or the 500-year floodplain (area with 0.2 percent annual chance of flooding) by 2100. Additionally, 
the entirety of the land pier (Brooklyn Landfall) and 42nd Street where underground infrastructure would be 
installed is located within the 100-year floodplain, as illustrated in Figure 2 of this Appendix.  

The Converter Station will be constructed at a previously disturbed industrial property with substantial 
existing impervious surfaces and is not expected to adversely affect adjacent shorelines or properties. As 
discussed throughout this document, all above-ground structures will be designed in accordance with the 
applicable flood zone requirements, including Appendix G of the NYC Building Code. As shown on the 



Preliminary Site Plan Drawings (see Exhibit 5), all equipment and structures will be constructed at least one 
foot above the prescribed base flood elevation, as required by the NYC Building Code. At the land pier, all 
transition vaults and manholes will be sealed and backfilled accordingly and will accessed from ground 
level access points. Specific flood control measures such as floodproofing and waterproofing techniques 
will be incorporated into the design of the Converter Station as the Facility progresses towards final design, 
to avoid loses from flooding and erosion. As further discussed under Policy 6.2 below, based on the future 
flood projections, the design of the Facility would account for future climate change and would meet the 
requirements of building-scale resiliency measures to reduce the risks of damage from current and future 
coastal hazards. All flood mitigation measures will be outlined in the EM&CP. Within the Gowanus 
Substation and BCEH properties, the HVDC terrestrial cable will be installed predominantly underground 
and will not increase impervious surface coverage at either location. No new equipment is proposed at 
either of these properties such that additional flood measures are not required for these locations. 

Policy 6.2: Integrate consideration of the latest New York City projections of climate change and sea level 
rise (as published in New York City Panel on Climate Change 2015 Report, Chapter 2: Sea Level Rise and 
Coastal Storms) into the planning and design of projects in the city’s Coastal Zone. 

The Facility proposes above ground structures only at the Converter Station site and the Brooklyn Landing.  
As such, Flood Evaluation Worksheets were prepared only for these portions of the Facility.  

The Converter Station site consists of two parcels that per the 2015 PFIRMs have base flood elevations in 
Zone AE (BFE) of 12 (upland parcel) and 13 (Waterfront Parcel).  The design of the Converter Station 
elevates the entire site and provides for all proposed building first floor elevations and base elevations of 
proposed equipment to be no less than elevation 14. 

 Data from the National Oceanic and Atmospheric Administration (NOAA station nearest the site(USGCG 
Station ID 8519050) indicates mean higher high-water  (MHHW) is 2.61 feet.  Attachment A provides the 
MHHW and Sea Level Rise (SLR) projections and the calculations completed in the Flood Elevation 
Worksheet using site-specific data for the Converter Station. Under SLR projections, the Converter Station 
would not be impacted by MHHW. Under low SLR projections, by the 2050s much of the equipment on the 
waterfront parcel may be impacted by 1% annual floods. Projections for the high SLR, indicate the 
Converter Station Building has potential to be impacted by the 2050’s, but  the shunt reactor coolers and 
valve cooling tower would not be impacted even in the 2100s. 

At the Brooklyn Landfall, all equipment would be installed below grade at the land pier (top of equipment at 
elevation 6 feet) and below grade within 42nd Street (top of equipment at elevation 8 feet) to bring the HVAC 
Submarine Cable ashore. According to datum obtained from NOAA’s website for the nearest NOAA Station 
– The Battery (Station ID 8518750) – the MHHW is 2.61 feet. Based on the 2015 PFIRMs, the 1 percent 
flood height for the nearest AE zone is 13 feet. Attachment A provides the results of the 1 percent Flood 
Elevation and SLR projections for the Brooklyn Landfall based on the results of the calculations completed 
in the Flood Elevation Worksheet using site-specific data. As indicated in Attachment A, the equipment at 
the pier would be impacted by MHHW under the high SLR projections by the 2080s and the equipment 
within the roadway would be impacted by the MHHW under the high SLR projections by the 2100s. All 
equipment would be impacted by the 1% annual floodplain under low SLR projections for the 2020s as all 
equipment would be installed below grade.  

The Facility will incorporate floodproofing measures to protect the Converter Station and Brooklyn Landfall 
infrastructure from future flood events. As noted in Sub-policy 6.1, all equipment and structures at the 
Converter Station will be constructed at least one foot above the prescribed base flood elevation, as 
required by the NYC Building Code, and all transition vaults and manholes will be sealed and backfilled 
accordingly at the land pier. Specific flood control measures such as floodproofing and waterproofing 
techniques will be incorporated into the design of the Converter Station as the Facility progresses towards 



final design. These measures would minimize the potential damage to critical features associated with the 
Facility.  

Policy 6.3: Direct public funding for flood prevention or erosion control measures to those locations where 
the investment will yield significant public benefit. 

This policy is not applicable as the Facility does not require public funds for flood prevention or erosion 
control measures. 

Policy 6.4: Protect and preserve non-renewable sources of sand for beach nourishment. 

This policy is not applicable as construction and installation activities for the Facility are not located on a 
beach. Additionally, the Submarine Cable will occupy a very narrow area of the seafloor and will not create 
a measurable change in the available sources of sand for beach nourishment. 

Policy 7: Minimize Environmental Degradation and Negative Impacts on Public Health from Solid Waste, 
Toxic Pollutants, Hazardous Materials, and Industrial Materials That May Pose Risks to the Environment 
and Public Health and Safety. 

Where possible, the submarine portions of the Facility have been sited to avoid areas of known 
contamination. Construction related vessel activities will adhere to applicable Federal, State, and local 
regulations when disposing wastes. Materials dredged within the confines of the gravity cells will be 
disposed at licensed facilities and in accordance with Facility environmental permits.  

Solid waste generated on land during construction will be recycled, reused, or salvaged to the extent 
practicable, and properly handled, stored, and disposed by licensed contractors. Potentially hazardous 
wastes will be separated for appropriated handling and disposal in accordance with applicable state and 
local laws. The Facility EM&CP and SWPPP will provide procedures for handling of wastes in accordance 
with Federal, State and Local requirements.  

Operation of the facility would  include use of  a  diesel generator to power Converter Station during power 
outages. The generator will comply with all NYSDEC permits for operation and storage of fuel for the 
generator will be in accordance with the SPCC plan.  

Policy 7.1 Manage solid waste material, hazardous wastes, toxic pollutants, substances hazardous to the 
environment, and the unenclosed storage of industrial materials to protect public health, control pollution 
and prevent degradation of coastal ecosystems. 

The construction and operation of the Facility will comply with applicable regulations for handling, storage, 
and disposal of solid wastes, toxic pollutants, hazardous materials, and industrial materials. The Facility 
EM&CP and SWPPP will provide environmental controls (e.g., erosion, stormwater management) and 
precautions necessary to prevent release of these materials and outline procedures to prevent 
environmental damage in the event of a release. Proper training and implementation of these plans would 
render the likelihood of an impact minor.  

No solid waste or hazardous wastes will be dumped or discharged into the adjacent coastal environment, 
and thus will not impair the coastal ecosystems. 

Policy 7.2: Prevent and remediate discharge of petroleum products. 

In order to prevent discharge and in the unlikely event of discharge provide remediation measures, the 
EM&CP will include contingency plans, SPCC, and monitoring plans.  Unanticipated release of oils will be 
handled in accordance with these plans and the appropriated Federal, State, and local agencies will be 
notified.  



Policy 7.3: Transport solid waste and hazardous materials and site solid and hazardous waste facilities in 
a manner that minimizes potential degradation of coastal resources. 

Facility operation would not propose transport of these materials. Such materials would be used in portions 
of Facility construction and, should these material be encountered/discharged, contractors licensed to 
transport and dispose of hazardous and solid wastes would be employed. During operation of the Facility, 
will require periodic fuel delivery to the Converter Station. Delivery would be provided by licensed individual 
and storage/use would avoid areas adjacent to the shoreline and coastal resources. 

Policy 8: Provide Public Access to, from, and Along New York City’s Coastal Waters. 

The Facility installs below ground structures in the coastal zone with the exception of at grade manholes at 
the Brooklyn Landing and the aboveground Converter Station in Staten Island.  The Converter Station 
occurs on an industrial property that currently does not provide and is not appropriate for public use. Public 
access in the immediate vicinity of the cable installation vessels may be temporarily restricted during the 
construction period in order to maintain safety. 

Policy 8.1: Preserve, protect, maintain, and enhance physical, visual and recreational access to the 
waterfront. 

This policy is not applicable because construction and operation of the Facility will not permanently impact 
recreational access to the waterfront. 

Policy 8.2: Incorporate public access into new public and private development where compatible with 
proposed land use and coastal location. 

The policy is not applicable as the Converter Station property is a privately owned industrial and the 
Gowanus Substation and BCEH are utility properties, all which do not provide and are not appropriate for 
public access to the waterfront. Additionally, the type of development proposed (i.e., a transmission facility 
that will connect offshore to WEAs in Federal Waters) is not compatible with public access.  

Policy 8.3: Provide visual access to the waterfront where physically practical. 

This policy is not applicable as Facility will be located on privately owned industrial and utility properties 
and the Submarine Cable System will be buried beneath seafloor.  

Policy 8.4: Preserve and develop waterfront open space and recreation on publicly owned land at suitable 
locations. 

Since the Facility does not propose waterfront open space or recreational development, and the location of 
the Converter Station is a privately-owned industrial property, this policy does not apply.  

Policy 8.5: Preserve the public interest in and use of lands and waters held in public trust by the State and 
City. 

The Facility complies with this policy to the extent applicable. The Facility has been sited to avoid publicly 
owned land, particularly parkland where legislative authorization would be required. Instead, the Converter 
Station will be constructed on a previously disturbed, industrial property zoned property. The location of the 
Submarine Cable System will preclude development below the seafloor in the future. However, the buried 
nature of the cable will allow for the continuation of public use of the water for activities such as boating, 
diving and fishing.  

Policy 8.6 Design waterfront public spaces to encourage the waterfront’s identity and encourage 
stewardship. 

This policy is not applicable as the Applicant does not propose to design public spaces on the waterfront 
as part of the Facility. 



Policy 9: Protect Scenic Resources that Contribute to the Visual Quality of the New York City Coastal Area. 

With the exception of the Converter Station, the Facility will be located underground within existing roadway 
ROWs in the permanent operational condition.  A visual and aesthetic assessment has been performed for 
the Facility. It indicates that during construction there are no visual concerns as designated State or local 
scenic resources are not within viewing distance. Views of Facility from areas not immediately adjacent to 
the Converter Station will be mostly screened by existing development, vegetation and/or topography (see 
Section 4.11,  and Aesthetic Resources” for more detailed information regarding views of the Converter 
Station site from the surrounding area.  All Converter Station infrastructure will be architecturally similar to 
surrounding uses or otherwise screened and buffered to reduce impacts to existing scenic resources.  

Policy 9.1: Protect and improve visual quality associated with New York City's urban context and the historic 
and working waterfront. 

The Facility complies to the extent applicable with this policy as construction activities will be short-term, 
and the Submarine Cable System will be buried beneath the seafloor and Land Cable System will be 
installed beneath public roadways and ROWs.  Connection infrastructure at either the Gowanus Substation 
of BCEH would be relatively minimal and would be reflective of the existing utility infrastructure and uses 
at those properties. The introduction of the Converter Station buildings and structures is consistent with 
surrounding land uses, which consist of an abundance of large industrial and warehouse development 
along the Staten Island waterfront. The surrounding area includes buildings to the north and south of the 
site that exceed the proposed maximum height of the Facility (75 feet). Therefore, the Facility will not affect 
the visual quality of New York City’s urban context and the historic and working waterfront. 

Policy 9.2: Protect and enhance scenic values associated with natural resources. 

The Facility complies with this policy to the extent practicable as the Land Cable and Submarine Cables 
will be buried, all infrastructure proposed at the Gowanus Substation and BCEH will be similar to existing 
utility infrastructure and the Converter Station will be consistent with surrounding industrial and warehouse 
development along the Staten Island waterfront. The Facility has been sited to avoid environmentally 
sensitive areas and scenic areas such as nearby Recognized Ecological Complex and adjacent 
recreational/open space. 

Policy 10: Protect, Preserve, and Enhance Resources Significant to the Historical, Archaeological, 
Architectural, and Cultural Legacy of the New York City Coastal Area. 

As previously discussed as part of Policy 9.1, the parcels comprising the Converter Station property are 
situated in an area characterized with upland and waterfront commercial and light manufacturing uses, 
such that the proposed Converter Station use would complement the existing land use and visual character 
of the area, and currently feature similar development, which does not disrupt of impede views of any 
significant scenic and aesthetic resources. 

Policy 10.1: Retain and preserve historic resources and enhance resources significant to the coastal culture 
of New York City. 

The Facility complies with this policy to the extent practicable as the Land Cable will be buried beneath 
public roadways and ROWs, thereby avoiding historic resources and significant coastal resources. 
Construction and operation of the Facility will not require physical alteration or destruction of any New York 
State and NRHP-eligible or listed buildings. The Applicant has undertaken consultation with the New York 
State Office of Parks, Recreation and Historic Preservation, State Historic Preservation Office (NYSHPO) 
and has performed studies and surveys to identify historic resources and analyze potential impacts to these 
resources. This consultation will continue as needed through the remainder of the permitting process. 

Policy 10.2: Protect and preserve archaeological resources and artifacts. 



The Facility does not specifically provide protections of these resources.  The Facility’s infrastructure will 
be buried underground, within existing roadway ROWs, or located on previously disturbed land (see Section 
4.10, Cultural and Historic Resources, for more information). However, it has been sited in consideration of 
a Phase IA study to avoid areas with high potential for archeological resources or artifacts. Continued 
consultation with resources agencies is expected to provide more information on potential for these 
resources to occur near the Facility.  In accordance with agency directives archaeological resources will be 
avoided to the greatest extent feasible or mitigation implemented as required. 

 


