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Meeting Procedures

Webinar recordings and presentations will be available at:

Participation for Members of the Public:
> Members of the public will be muted upon entry. o W °

r

You'llsee “ - when your

. . . N microphone is muted
> Questions and comments may be submitted in writing through

the Q&A feature at any time during the event. Please submit
to All Panelists.

> |f technical problems arise, please contact
Adam.Hauck@nyserda.ny.gov
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Learning

This webinar series is hosted by NYSERDA’s offshore wind
team and features experts in offshore wind technologies,
development practices, and related research.

DISCLAIMER:
The views and opinions expressed in this presentation are those of the presenter
and do not represent the views or opinions of NYSERDA or New York State.
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Impacts of
Sound

- Pile Driving. Source: Inspire Environmental -
T p— . » https://www.inspireenvironmental.com/project/comparative
-acoustic-impacts-of-impact-and-vibratory-pile-driving/




Potential Sound Sources

« Geophysical and geotechnical surveys

* Vesse I S : Multibeam Echo sounder. Source: NOAA -
p i -

https://oceanexplorer.noaa.gov/okeanos/explor
ations/ex1812/logs/dec4/welcome.html

« Pile driving
« Cable/mooring installation
« Shore crossing/horizontal drilling

« Operational sound

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/




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

Potential Impacts

« Behavioral changes
« Masking

 Avoidance/Attraction

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

« Displacement
« Effects to prey
« Disruption of settlement

« Disruption of growth pattern

° I nJ U FY/ h ea Ith effe CtS Leathert;ack-sea turtle.

Source: NOAA -
https://coastalscience.noaa.g
ov/news/study-identifies-

° M t I 1 t potential-foraging-areas-
O r a I used-by-endangered-

- leatherback-turtles/




Potential Impacts

¢ I n d iv i d u a I effe Cts Ecological Population consequences of acoustic disturbance model. Source: DOSITS -

https://dosits.org/animals/advanced-topics-animals/population-disturbance/
drivers

E.g. Oceanc

« Population level effects

..........................................................................................

INDIVIDUAL

Acute e.g. mértality following injury

« Cumulative effects

Chronic

—
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Chronic l

Acute e.g. predation
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Source: NOAA - https://www.fisheries.noaa.gov/national/science-
data/ocean-noise



Mitigation and
Monitoring
Technologies

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



Hybrid AUV/ROV Sabertooth. Source: Offshore Magazine 2022

Platforms

 Traditional Vessels

« Traditional aircraft
« Infrastructure
« Remotely Operated Vessels (ROVs)

« Autonomous Surface Vessels (ASVs)

”:":‘:,E;?m' o radotcemenryrceher |5,
» Autonomous Underwater Vessels (AUVSs) - | i N

« Drones/Uncrewed Aerial Systems (UASs)

 Buoys

Aerial and underwater drone. Source: Coxworth 2023

« Satellites

« Tags

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



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

\'._'.

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

Pulse on-pile sound dampening.

« Use of ROVs/AUVs close to bottom ' e S

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

/A




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

Fixed PAM buoy. Source:
Baumgartner et al. 2019

15.2 m Stretch Hose

Hose Adapter

15.2 m Stretch Hose

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

© NEFSC
* NEFSC/BOEM
& NEFSC/MEDMR
* NEFSC/Navy
© ONMS/NEFSC
© SEFSC

* UNH

WHOI; DFO; et al. Gider Coverage

April 2024

to satellite

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




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

Other Monitoring

- Cameras

- Infrared

« Thermal

« Night vision

- Radar

« GPS/satellite and other tags

« Satellites

. Aerial Photo Satellite Image
N

 Artificial Intelligence \;(
- Algorithms - detection, identification, Seire eyt xS ‘

Ottowa and Canadian
Space Agency -

localization el

"Halo"




Technologies by
OSW Industry




BOEM oa

N ta a0t

OSW Industry

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:

B

. “ ¥ Whdle Alert

https://www.offshorewind.biz/2024/02/05/bp- Passive acoustic monitoring recorders now deployed along US
considering-suction-bucket-foundations-for-us- East Coast - many are driven by OSW needs and include UMCES TailWinds is subported
offshore-wind-farm/ funding from developers. Source of image: - Van Parijs and G

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/

Davis SMM 2024

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/

* 0P D » e o0



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

Collaborative Whale MINI TECHSURGE REPORT
Detection Technology

0 SW I d Evaluation Virtual ADVANCING COLLABORATION AND
naustry Workshop Series INSPIRING INNOVATION FOR OFFSHORE

SESSION 3 | NOVEMBER 19, 2024 WIND MONITORING AND MITIGATION

Vineyard Wind Announces Investment In US-Based
Bubble Curtain Supplier

ThayerMahan to anchor acoustic mitigation systems headquarters in New Bedford as it expands to
further serve the offshore wind industry

11 May 2023 | Vineyard Wind

RWSC MTS =

marine technoiogy society

Regional Wildlife Science Collaborative
for Offshore Wind Opportunity runs deep

This event wos held ot 2024 Stote of the Science on Dffshore Wind Energy, Wildlife, ond Fisheries Workshop hosted
by the New York State Energy Research and Development Authority (NYSERDA) at Stany Brook Univarsity.

@D orrsiiore wino 000

Solicitations Project Database Members Resources Events News About v

PROJECT OVERVIEW:

Technology Development Priorities for Scientifically Robust and

https://www.thayermahan.com/press-and-media/vineyard-wind-announces-investment-in-us-based-bubble-curtain-supplier Operationa"y Compatible Wildlife Monitoring and Adaptive

Empire Wind and WCS announce Management
extension of acoustic marine

monitoring project in New York
Bight

https://nationaloffshorewind.org/projec

ts/technology-development-priorities-
Awardee: Technical Challenge Area: for-scientifically-robust-and-
operationally-compatible-wildlife-
monitoring-and-adaptive-management/

= G ; https://www.equinor.com/news/us/empire-wind-wcs-extension Worley Consulting (formerly Advisian) Environment and Conflicting Use
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The RWSC, in collaboration with the Responsible Offshore Science Alliance (ROSA) and

L H a b|tat u Se/d r|Ve rs 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,
H the_Protected Fish Species Subcommittee and Sea Turtle Subcommittee lead this work.
« Seasonality -Frotected Fish Species Subcommittee

« Climate change

« Vessel strike reduction
« Ambient sound Az =1 T
« Shipping sound
« Algorithm development

« Platforms of opportunity



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

Requirements
& Incentives
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WTG Foundation

* PSSO and PAM Deployment Vesss!

Visual ENective Range (2-3 km)
X ’ PSO and SFV Deployment Vesas!
Shuldown Zone 2.3 km
| Leve! B Harassment Zone WTG PAM Bouy Locations
PAM 8 [ saes (7 .
PSO Vessel 1 AM Buoy Detection Ranges (7 4 kr
. ! PAM Monitoring Zone 10 km
PSO W ol 2
S0 Vesse! 2 . Revolution YWind Foundation Locations
-
L 1 PSO Vesas! Path 2 0 km Rovolution Wind Leaso Ama
328 65 13 Kilometors
I A 1 I i 4 J ) >3
1 ! 1 ) 1 1 ]

Note: PSO and PANISFV
deployment vessel posttions
are indicative only. Their
location will be adjusted o
optimize detection range in the
monitornng, clearance and
shutdown zones as required




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

Protected species observer. Sol
.fismerigs.noaa.go
onseny: jon/proteg

>\ When animals swim
4 away, construction 3
::::::: me NO# Brightness Temperature Scale (°C)

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

Y. Passive Acoustic Cetacean Map v1s Example‘ North

Season: Jan 1 to Dec 31 Atlantic Right Whales
- from 2005-2022

3 .
v 2,000
1.500

0 . . .
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec

9

START

Years: 2004 to 2022

Data for 5 species of
baleen whales are
available from 2005 to
present day

28.4°
(10.0%)




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

Perturbations from acoustic waves displace
defects in the fiber, delaying the backscattered
pulse. This time delay is converted into
spatialized strain by the interrogator.

Distributed acoustic
sensing channels

Laser pulse

Backscattered pulse

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




Effectiveness
of Technologies

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

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

Field Observations During Offshore Wind Structure Installation and Operation,
Volume |

Title: Field Observations During Offshore Wind Structure Installation and Operation, Volume |

Key Researchers: J. L. Amaral, K. Ampela, A. S. Frankel, A. A. Khan, Y.-T. Lin, T. Mason,
J. H. Miller, A. E. Newhall, G. R. Potty

As part of the Real-Time Opportunity for Development Environmental Observations (RODEO) Study, underwater sound was measured during the installation of two
wind turbines as part of the Coastal Virginia Offshore Wind (CVOW) pilot project. Through coordination with the operator and NOAA, an experiment was conducted that
allowed for the measurement of sound from one turbine while a bubble curtain was used for to reduce the sound, and from a turbine without the bubble curtain.

Using a variety of instruments that were placed near the installation location and also a variety of techniques to make measurements up to 30 kilometers from the
installation, an evaluation of the effectiveness of the bubble curtain was made.

Findings

* The bubble curtain reduced the sound (peak pressure) from 4.2 to 23.1 dB depending on the distance
* The effectiveness of the noise reduction at CVOW was dependent on sound frequency

How BOEM will use this information

e Results will inform environmental assessments of future offshore wind development
« Provide information about the use of mitigation measures such as bubble curtains and their effectiveness

FIT FOR PORPOISE?
ASSESSING THE EFFECTIVENESS

OF UNDERWATER SOUND MITIGATION MEASURES : _ O :
wind turbine piling operation

Bob RUMES & Steven DEGRAER

Peter Sigray © 2 &, Markus Linné ®, Mathias H. Andersson ®, Andreas No&jd b Leif K.G. Persson ®

Particle motion observed during offshore

Andrew B. Gill &, Frank Thomsen ¢

Show more

=8 . i Add to Mendele: Share Cite
e e Source: Revolution + y < »”
7 M Wind Sound Field
b g “~_ Verification Plan https://doi.org/10.1016/j.marpolbul.2022.113734 » Get rights and content »
b ’ \\\ Under a Creative Commons license 2 ® open access

] Highlights
0 ghlig

» Bespoken sensor developed for measuring particle motion of
¢ % L / underwater sound

Ny ¥4 * Measurement of sound pressure level and sound exposure level

from pilin,
- . Installation location piing

- g @ Measurement positions

techniques

ing layout of prop

Figure 7-2 Sample sound field verification
Speci and may change.

P ions are only

S S * Measurement of efficiency noise reduction for different mitigations
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Technology
Standards

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

2024 Update to:

Technical Guidance for Assessing the
Effects of Anthropogenic Sound on
Marine Mammal Hearing (Version 3.0)

Underwater and In-Air Criteria for Onset of
Auditory Injury and Temporary Threshold Shifts

Office of Protected Resources

National Marine Fisheries Service
Silver Spring, MD 20910

« NMFS PAM Acoustic Reporting System

« Authorization data requirements NOAA and BOEM Minimum

Recommendations for Use of
Passive Acoustic Listening Systems
in Offshore Wind Energy
Development Monitoring and
Mitigation Programs

Sofie M. Van Parijs™, Kyle Baker2, Jordan Carduners, Jaclyn Dalys, Genevieve E. Davis',
Carter Esch®, Shane Guan**, Amy Scholik-Schlomer®, Nicholas B. Sisson® and
Erica Staaterman’

« Challenging to get new tech approved

ANSI S3/SCTWGO03

Working Group on Towed Array Passive Acoustic Operations for
Bioacoustic Applications

Chair: A. M. Thode

Scope: Develop and maintain standards and recommendations for the use of passive acoustic monitoring (PAM) using towed arrays from surface

vessels for bioacoustic mitigation or monitoring. Communication and liaison with other ANSI WGs that may use these standards.

Detectors and other data products

Responsible for the following published standards: , \
ASA/ANSI 83/SC1.2 - Underwater Passive Acoustic Monitoring for Bioacoustic Applications - X A i
Pre-deployment Deploy Retrieve il - e
- =, O mpDataQC Data packagin Data submission
m setup instruments instruments ~ P 8ing

Download templates at:
https://www.fisheries.noaa.gov/resource/document/passive-acoustic-reporting-system-templates

Data Quali ’ . .
Instrument type  Channel # Platform type Lat/Long Quality Use NCEI's Mail hard drive to
PACM_TEMPLATE_DETECTIONDATA - Excel Serial s " Dty evile *  Frequency
¢ View  Adobat ) Tell me what you want 0 sgnm R Shan ol ke P Sampl‘: ‘"“ Lat/Lon Water Depth by PassivePacker NCEI
~ Water Depth Instrument depth l
. bits Chan
Sample Instrument depth  Timestamp (UTC)
A 8 c [} 3 F (<] H 1 *  Gain Timestamp (UTC) Continauts *  Methods of review

1 umque_ID ANALYSIS_PERIOD_START DATETIME ANALYSIS_PERIOD_END_DATETIME ANALYSIS_F ANALYSIS T SPECIES_CCACOUSTIC_N_VALIDAY CALL TYPE DETECTION PROTOCOL REFERENCE DETECTIC Reviewer name
2 | NEFSC_SBNMS 200601 CH3 3  2006-01-06T00:00-00-05:00 2006-01-07T00:00:00-05:00 86400 UTC-5 RIWH N OUPCALL  LFDCS  Baumgartner & Mussofine 10L Comments Vessel name
3 NEFSC_SBAIMS_200601_CH3_3 2006-01-07T00:00:00-05:00 2005-01-08T00:00:00-05:00 86400 UTC-5 RIWH N 0 UPCALL  LFDCS ner Vessel name IHO sea area
4 |NEFSC_SONMS_200601 CH3 3 2006-01-08T00:00:00-05:00 2006-01-0T00:00:00-05:00 86400 UTC-S RIWH N 0 UPCALL  LFDCS HO
5§ NEFSC_SBAMS_200601_CH3_3 2006-01-09T00:00:00-05:00 2006-01-10T00:00:00-05:00 86400 UTC-5 RIwWH N 0 UPCALL LFDCS e ared
6 NEFSC_SBNMS_200601_CH3_3 2006-01-10T00:00:00-05:00 2006-01-11700:00:00-05:00 86400 UTC-S RIWH N 0 UPCALL LFDCS
7 NEFSC_SBNMS_200601_CH3_3 2006-01-11T00:00:00-05:00 2006-01-12T00:00:00-05:00 86400 UTC-S RIWH N 0 UPCALL LFDCS
8 |NEFSC_SBNMS_200601 CH3 3 2006-01-12T00:00-00-05:00 2006-01-137T00:00:00-05:00 86400 UTC-S RIWH N 0 UPCALL  LFDCS Source: NCEI Passive Acoustics - 3 s
e e = R P L P e e Navy clearance needed for sites/times

https://www.ncei.noaa.gov/products/passive-acoustic-data

" Detection Data Template | Fleid b

of concern prior to packaging and
sending data to to NCE!

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






Disclaimer

This presentation has been prepared
by a representative of Worley.

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.
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