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Notice 

This report was prepared by Gardline Limited in the course of performing work contracted for and 

sponsored by the New York State Energy Research and Development Authority (hereafter 

“NYSERDA”). The opinions expressed in this report do not necessarily reflect those of NYSERDA or the 

State of New York, and reference to any specific product, service, process, or method does not constitute 

an implied or expressed recommendation or endorsement of it. Further, NYSERDA, the State of New 

York, and the contractor make no warranties or representations, expressed or implied, as to the fitness for 

particular purpose or merchantability of any product, apparatus, or service, or the usefulness, 

completeness, or accuracy of any processes, methods, or other information contained, described, 

disclosed, or referred to in this report. NYSERDA, the State of New York, and the contractor make no 

representation that the use of any product, apparatus, process, method, or other information will not 

infringe privately owned rights and will assume no liability for any loss, injury, or damage resulting from, 

or occurring in connection with, the use of information contained, described, disclosed, or referred to in 

this report. 

NYSERDA makes every effort to provide accurate information about copyright owners and related 

matters in the reports we publish. Contractors are responsible for determining and satisfying copyright or 

other use restrictions regarding the content of reports that they write, in compliance with NYSERDA’s 

policies and federal law. If you are the copyright owner and believe a NYSERDA report has not properly 

attributed your work to you or has used it without permission, please email print@nyserda.ny.gov 

Information contained in this document, such as web page addresses, are current at the time of 

publication. 
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Use of this Report 

This report has been prepared with due care and diligence and with the skill reasonably expected of a 

reputable contractor experienced in the types of work carried out under the contract and as such the 

findings in this report are based on an interpretation of data. In essence, an interpretation is a matter of 

opinion on which professionals may differ and unless clearly stated is not a recommendation of any 

course of action. 

Gardline Limited has prepared this report for the client(s) identified on the front cover in fulfilment of its 

contractual obligations under the contract and the only liabilities Gardline Limited accept are those 

contained therein. 

Please be aware that further distribution of this report, in whole or part, or the use of the data for a 

purpose not expressly stated within the contractual work scope is at the client’s sole risk and Gardline 

Limited recommends that this disclaimer be included in any such distribution. 

Abstract 

Gardline Limited carried out a reconnaissance level Geophysical Site Investigation of the seabed and 

subsurface geology in the Hudson South Study Area. The goal of the investigation was to obtain high-

quality data sufficient for reducing lease holder uncertainty at the time of offtake and helping to advance 

the design and installation requirements for offshore wind farm facilities in the study area. The survey 

collected multibeam echosounder, side scan sonar, and gradiometer data to assess the seabed, and sub-

bottom profiler and multi-channel ultra-high resolution seismic data to assess subsurface conditions. In 

total, the survey consisted of 54 lines over a total of 1,928-line kilometers. 

Areas of ripples and megaripples are seen at seabed across the study area. Possible bioherm features are 

interpreted to the western and southwestern portions of the study area. A charted UXO hazard, three 

wrecks and 15 known telecommunication cables are located within the study area. Numerous sonar 

contacts at the seabed were interpreted as debris and/or possible boulders. 

The subsurface geology is complex. The uppermost formation is a layer of Holocene sediments consisting 

predominantly of sand and gravelly sand. These sediments are underlain by the Pleistocene Sediment 

Wedge that is expected to consist of predominantly clay-rich sediments but also contains complex 
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channel systems. The underlying Pleistocene Succession is characterized by numerous dipping reflectors 

comprising predominantly sand and clay. The Paleo Hudson Channel is interpreted beneath the 

Pleistocene Sediment Wedge, incising through the Pleistocene Succession into the underlying Coastal 

Plain Deposits. The Coastal Plain Deposits are expected to consist of nearly lithified, predominantly 

coarse-to-medium sand with occasional gravel, and possible organic matter. 

Further geological site characterizations should include geotechnical testing, considering the presence of 

Pleistocene channel deposits that are expected to be highly variable in spatial extent, thickness, and grain 

size composition. 

Key words 

New York State, middle continental shelf, geophysical survey, seabed, sediment, subsurface geology. 
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Executive Summary 

Gardline Limited carried out a Geophysical Site Investigation for the New York State Energy Research 

and Development Authority (“NYSERDA”). The aims of the survey were to investigate the Hudson 

South Study Area to obtain and make public high-quality seabed and shallow subsurface data sufficient 

for reducing lease holder uncertainty at the time of offtake and helping to advance the design and 

installation requirements for offshore wind farms in eventual final Wind Energy Areas (WEAs) within the 

study area including, but not limited to, foundations and cables. 

The scope of work called for: 

• An accurate bathymetric chart for the reconnaissance survey footprint. 

• Information on the presence within the reconnaissance survey footprint of all seabed features of 

significance to the construction of wind farm facilities. 

• A reconnaissance unconstrained geological model of the site. 

• The current position of existing (in-service and out-of-service) cables and pipelines (subject to 

burial depth and limitations of proposed equipment). 

• Input into the specifications and scope for a geotechnical sampling and testing program following 

the completion of the geophysical survey. 

• A comprehensive interpretive report on the survey results obtained to assist design of the offshore 

foundations/structures and cable burial. 

The survey consisted of 54 lines, 31 primary survey lines were oriented 0°/180° and 23 secondary survey 

lines (crosslines) were oriented 90°/270°. The survey was conducted as a reconnaissance level 

investigation with a primary line spacing of 1,800m (meters) and secondary or tieline spacing of 4,500m. 

Multibeam echosounder (MBES), side scan sonar (SSS), and gradiometer data were collected to provide 

information on the seabed conditions. Sub-bottom profiler (SBP) and multi-channel ultra-high resolution 

seismic (MUHRS) data were collected to aid the interpretation of the subsurface conditions. Most of the 

data were generally of average to good quality; however, data quality was occasionally compromised due 

to environmental conditions at the time of data collection. 

Ripples and megaripples were found locally at the seabed across the study area, implying the presence of 

mobile sediments. Possible bioherm features are interpreted to the western and southwestern portions of 

the study area. A charted UXO hazard is located within the study area, but was not identified in the data 

collected. Three wrecks are located within the study area, none of which were confidently interpreted. 
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Three items of debris and a gradiometer anomaly have tentatively been linked to the wreck of a sunken 

barge named the Huron. Within the study area, 15 known telecommunication cables are expected, three of 

which were identified with gradiometer data alone. Numerous sonar contacts were identified at the 

seabed, 75 of which are interpreted as debris. The remainder are interpreted as point contacts on the SSS 

data and thought to represent possible boulders (Chart Series J). 

The subsurface conditions are complex (Chart Series Q). A layer of Holocene sand and gravelly sand 

(Chart Series M) overlies the Pleistocene Sediment Wedge. Channel systems are present within the 

Pleistocene Sediment Wedge (Chart Series P). These sediments are likely to be highly variable in terms of 

grain size and spatial distribution. Raised amplitudes at the basal horizons are thought to represent coarse 

sediment lag deposits, but the presence of shallow gas cannot be ruled out. The Pleistocene Sediment 

Wedge is expected to consist of predominantly clay-rich sediments. The “R” Horizon separates the 

Pleistocene Sediment Wedge from the underlying Pleistocene Succession. The Pleistocene Succession is 

characterized by numerous dipping reflectors comprising predominantly sand and clay. Underlying this 

the Coastal Plain Deposits (Chart Series O) are expected to consist of nearly lithified, predominantly 

coarse-to-medium sand with occasional gravel, and possible organic matter. The Paleo Hudson Channel 

crosses the study area from northwest to southeast underlying the “R” Horizon. The base of the Paleo 

Hudson Channel incises through the Pleistocene Succession into the upper surface of the Coastal Plain 

Deposits. 

The reconnaissance survey grid provided sufficient seabed and subsurface coverage to support site 

characterization. Interpretations of the geophysical data were completed along the grid with extrapolation 

of channels and horizons between the existing data corridors where appropriate, with a reduced level of 

confidence of interpolated, mapped features with distance away from the actual survey data. The existing 

data coverage can be used to aid in designing future geophysical surveys with the intent of developing a 

tighter data spacing in the future to support more detailed engineering and permitting needs. 

Geotechnical testing is recommended to better delineate and characterize the subsurface geological 

conditions for wind turbine generator (WTG) foundations analysis. The Upper Pleistocene channeled 

units are interpreted to be highly variable, so extensive sampling (borings) and testing (CPTs) are prudent, 

both laterally and vertically. 
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