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Impacts of 
Sound
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Pile Driving. Source: Inspire Environmental -
https://www.inspireenvironmental.com/project/comparative
-acoustic-impacts-of-impact-and-vibratory-pile-driving/



Potential Sound Sources

• Geophysical and geotechnical surveys

• Vessels

• Pile driving

• Cable/mooring installation

• Shore crossing/horizontal drilling

• Operational sound

Multibeam Echo sounder. Source: NOAA -
https://oceanexplorer.noaa.gov/okeanos/explor
ations/ex1812/logs/dec4/welcome.html

South Fork Wind Farm Cable Installation. Source: Michels -
https://www.michels.us/experience/projects/offshore-wind-hdd/

Anchors for Floating Energy. Source: 
Aceton - https://acteon.com/blog/anchor-
types-for-floating-energy-facilities/



Potential Impacts

• Behavioral changes

• Masking

• Avoidance/Attraction

• Displacement

• Effects to prey

• Disruption of settlement

• Disruption of growth pattern

• Injury/health effects

• Mortality

North Atlantic right whale. Source: NOAA -
https://www.fisheries.noaa.gov/species/north-atlantic-right-whale

American lobster. Source: NOAA -
https://www.fisheries.noaa.gov/speci
es/american-lobster

Leatherback sea turtle. 
Source: NOAA -
https://coastalscience.noaa.g
ov/news/study-identifies-
potential-foraging-areas-
used-by-endangered-
leatherback-turtles/



Potential Impacts

• Individual effects

• Population level effects

• Cumulative effects

Population consequences of acoustic disturbance model. Source: DOSITS -
https://dosits.org/animals/advanced-topics-animals/population-disturbance/

Source: NOAA - https://www.fisheries.noaa.gov/national/science-
data/ocean-noise
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Mitigation and 
Monitoring 

Technologies

02

Suction Bucket Jacket. Source: Dong Energy - https://renewablesnow.com/news/beacon-
wind-cleared-by-boem-to-test-suction-bucket-foundations-856898/



Platforms

• Traditional Vessels

• Traditional aircraft

• Infrastructure

• Remotely Operated Vessels (ROVs)

• Autonomous Surface Vessels (ASVs)

• Autonomous Underwater Vessels (AUVs)

• Drones/Uncrewed Aerial Systems (UASs)

• Buoys

• Satellites

• Tags

Lidar buoys: Source PNNL - https://www.pnnl.gov/projects/lidar-buoy-program

Hybrid AUV/ROV Sabertooth. Source: Offshore Magazine 2022

Aerial and underwater drone. Source: Coxworth 2023 

Acoustic tag. Source: Duke University -
https://nicholas.duke.edu/news/pilot-
whales-adapt-foraging-strategies-suit-
situation

Platforms. Source: DOE - https://windexchange.energy.gov/projects/marine-mammals



Sound Reduction

• Bubble curtains/cofferdams

• Gravity/suction bucket foundations

• On-pile sound dampening

• Vibratory piling

• Ultra- high or low frequency sources

• Seasonal operations

• Optimized vessel/drone engines/speeds

• Use of ROVs/AUVs close to bottom

Bubble curtain around pile driving. Source: DOSITS, photo by Georg Nehls -
https://dosits.org/galleries/audio-gallery/anthropogenic-sounds/bubble-curtain/

AUV near seafloor with potential beams. Source: Nortek -
https://www.nortekgroup.com/knowledge-center/wiki/new-to-subsea-navigation

Pulse on-pile sound dampening. 
Source: IQIP - https://iqip.com/lets-
mitigate-some-noise/



Passive Acoustic Monitoring

• Real-time/archival

• Mobile (towed, AUVs)

• Fixed (buoy)

• Sound source verification

• Threshold testing

• Detection of animals

• Satellites

• Algorithms – detection, 
identification, localization

• Artificial Intelligence

NOAA acoustic glider. Source: 
https://www.fisheries.noaa.gov/science-
blog/sound-bytes-its-boat-its-plane-its-
passive-acoustic-ocean-glider

Fixed PAM buoy. Source: 
Baumgartner et al. 2019

Towed PAM. Source: NOAA 
Fisheries/Amanda Debich
https://www.fisheries.noaa.gov/s
outheast/science-data/passive-
acoustic-technologies-used-
southeast-fisheries-science-
center



Other Monitoring

• Cameras

• Infrared

• Thermal

• Night vision

• Radar

• GPS/satellite and other tags

• Satellites

• Artificial Intelligence

• Algorithms – detection, identification, 
localization

Satellite vs aerial image of southern right 
whale. Source: British Antarctic Survey -
https://phys.org/news/2014-02-scientists-
satellites-whales.html

Satellite vs aerial image of 
North Atlantic right whale. 
Source: University of 
Ottowa and Canadian 
Space Agency -
https://www.eurekalert.org
/news-releases/967804
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Use of 
Technologies by 
OSW Industry

03



OSW Industry

UMCES TailWinds is supported 
from 2022-2024 by US Wind 
to oversee deployment of 
the Ocean City Real-time 
Whale Buoy (RTWB), listening 
for fin, humpback, sei and 
North Atlantic right whales. 
Source: 
https://tailwinds.umces.edu/r
twb/

Orsted U.S. Offshore Wind signed 
a memo of understanding 
with Rutgers University, 
the University of Rhode 
Island and Woods Hole 
Oceanographic Institution to 
support academic research 
activities related to offshore wind. 
Source: 
https://www.choosenj.com/news/
orsted-rutgers-sign-mou-to-
support-research-related-to-
offshore-wind/

US Bureau of Ocean Energy Management (BOEM) 
published a draft environmental impact statement 
(EA) for suction bucket foundation tests at the 
Beacon Wind lease area. Source: 
https://www.offshorewind.biz/2024/02/05/bp-
considering-suction-bucket-foundations-for-us-
offshore-wind-farm/

Passive acoustic monitoring recorders now deployed along US 
East Coast – many are driven by OSW needs and include 
funding from developers. Source of image: – Van Parijs and 
Davis SMM 2024

https://dcs.whoi.edu/mdoc2410/mdoc2410_mdoc.shtml
https://dcs.whoi.edu/mdoc2410/mdoc2410_mdoc.shtml
https://us.orsted.com/
https://www.rutgers.edu/
https://www.uri.edu/
https://www.uri.edu/
https://www.whoi.edu/
https://www.whoi.edu/
https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Beacon_Wind_Suction_Bucket_EA.pdf
https://www.boem.gov/sites/default/files/documents/renewable-energy/state-activities/Beacon_Wind_Suction_Bucket_EA.pdf


OSW Industry
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https://nationaloffshorewind.org/projec
ts/technology-development-priorities-
for-scientifically-robust-and-
operationally-compatible-wildlife-
monitoring-and-adaptive-management/

https://rwsc.org/

https://www.thayermahan.com/press-and-media/vineyard-wind-announces-investment-in-us-based-bubble-curtain-supplier

https://www.equinor.com/news/us/empire-wind-wcs-extension



OSW Industry
• Valuable research data

• Technology improvements

• Behavior

• Distribution

• Habitat use/drivers

• Seasonality

• Climate change

• Vessel strike reduction

• Ambient sound

• Shipping sound

• Algorithm development

• Platforms of opportunity

The RWSC, in collaboration with the Responsible Offshore Science Alliance (ROSA) and 
the Atlantic Cooperative Telemetry Network (ACT) is convening all four Sectors (federal agencies, 
states, offshore wind companies, eNGOs) to coordinate regional deployment, data management, 
and analysis of acoustic telemetry data in offshore wind energy areas. Within the RWSC, 
the Protected Fish Species Subcommittee and Sea Turtle Subcommittee lead this work.

Image: Florida Fish and 
Wildlife Conservation 
Commission, CC/Flickr.

https://www.rosascience.org/
https://www.theactnetwork.com/
https://rwsc.org/series/rwsc-protected-fish-species-subcommittee/
https://rwsc.org/series/sea-turtle-subcommittee/
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Requirements 
& Incentives

04
Revolution Wind Marine Mammal 
Monitoring as Example



Typical Requirements

• Siting choices

• Seasonal restrictions

• Sound dampening

• Alternative technologies

• Protected species observers

• Soft start

• Clearance

• Shutdown

• Monitoring for thresholds

• Regional collaborations

• Long-term monitoring/adaptive 
management

Passive Acoustic Cetacean Map. Source: 
NOAA – Van Parijs and Davis SMM 2024

Protected species observer. Source: NOAA -
https://www.fisheries.noaa.gov/national/endanger
ed-species-conservation/protected-species-
observers

Passive Acoustic Monitoring Systems on US East Coast. 
Source: NOAA – Van Parijs and Davis SMM 2024



Incentives

• Potential to reduce mitigation burden and 
deploy faster

• Reduce cost of energy – competitive 
advantage

• Reduce safety risks (tech vs people at sea)

• Stakeholder buy-in and social license

• Reduce risk and uncertainty for projects

• Improve permitting processes

• Improve data beneficial to project planning 
and operations

• Contribute to conservation and research

Source: DOSITS 
https://dosits.org/distributed-
acoustic-sensing-das-shedding-
light-on-passive-acoustics/

Night foundation installation in Germany. Source: https://www.upstreamonline.com/rigs-
and-vessels/giant-floating-crane-works-round-the-clock-to-install-germanys-largest-
offshore-wind-farm/2-1-1659644
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Effectiveness 
of Technologies

05

Slocum Glider. Source: Rutgers -
https://rucool.marine.rutgers.edu/data/underwater-gliders/



Effectiveness
• Sound field verification

• Passive acoustic monitor 
testing

• Thermal/IR testing

• Verification of 
detection/classification

• Behavioral response studies

• Observer reports

• Before/after studies
Source: Revolution 
Wind Sound Field 
Verification Plan

PSO. Source: 
https://www.smulteasc
iences.com/psoservices



Technology 
Standards

06

Passive Acoustic Monitoring Technologies. Source: NOAA - https://www.fisheries.noaa.gov/new-england-mid-
atlantic/science-data/passive-acoustic-technologies



Standards
• Depends on the question

• NOAA & BOEM PAM recommendations

• NMFS PAM Acoustic Reporting System

• Authorization data requirements

• Challenging to get new tech approved

PAM data format requirements for NMFS PAM Reporting System. Source: Van Parijs & Davis 2024

Source: NCEI Passive Acoustics -
https://www.ncei.noaa.gov/products/passive-acoustic-data
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The presentation contains the professional and personal opinions of the 

presenter, which are given in good faith.  As such, opinions presented 

herein may not always necessarily reflect the position of Worley as a 

whole, its officers or executive.

Any forward-looking statements included in this presentation will involve 

subjective judgment and analysis and are subject to uncertainties, risks 

and contingencies—many of which are outside the control of, and may be 

unknown to, Worley.  

Worley and all associated entities and representatives make no 

representation or warranty as to the accuracy, reliability or completeness 

of information in this document and do not take responsibility for updating 

any information or correcting any error or omission that may become 

apparent after this document has been issued.

To the extent permitted by law, Worley and its officers, employees, related 

bodies and agents disclaim all liability—direct, indirect or consequential 

(and whether or not arising out of the negligence, default or lack of care 

of Worley and/or any of its agents)—for any loss or damage suffered by a 

recipient or other persons arising out of, or in connection with, any use or 

reliance on this presentation or information.

Disclaimer
This presentation has been prepared 
by a representative of Worley.



Next Webinar

February 12, 1:00 p.m. ET

Offshore Wind 

Contract 

Mechanisms to 

Manage Risk
Orrick 

Visit wind.ny.gov to register

Check out over 50 past webinars, including:

• Scaling Offshore Wind Turbines

• Emerging International Markets for Offshore Wind

• Offshore Wind Turbine Design for Extreme Weather 

Events

• In-Air Acoustic Assessments for Offshore Wind

• Innovations and Emerging Technologies in Offshore 

Wind

www.nyserda.ny.gov/osw-webinar-series

We want your feedback! Send suggestions for future 

webinar topics to offshorewind@nyserda.ny.gov

mailto:offshorewind@nyserda.ny.gov
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