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Sound Sources Used in Offshore Wind Site Characterization
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Offshore Wind Planning and.Assessment Process

[ Planning & Analysis] [Leasing] [Site Assessment] [ Construction & Operations ]
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(Request for Interest/Call for Information)

D ® .. @

-t
BOEM Al _
BOEM Identifiess  BOEM Publishes Conducts db QG
‘ Wind Energy Areas  Leasing Notices Pre-Survey
Meetings/ Lessee Conducts BOEM Environmental
Planning Site Assessment & Surveys & Technical Reviews Installation

1/2
e

—
01— s 7 0 —=—"1

BOEM Environmental
Reviews of Leasing Activities

A ¥

y ___§
BOEM Holds Lessee Lessee Submits COP Lessee Submits
COP Construction and Operations Plan Lease Auction Submits SAP (with Project Design Envelope — optional) Facility Design &
o GéfP Site Assessment Plan Installation Reports
S,

Bureau of
Ocean Energy Management




E——

“Take” under the Marine M; ection chc

—

_f.“

“Take” # kill |

o “The term take means to harass, hunt, capture, or kill, or attempt to harass, hunt, capture, or kill any
marine mammal” — MMPA

o In general for BOEM activities, very little lethal take is ever authorized by NOAA. NOAA is not
authorizing any lethal take for offshore wind activities.

o NOAA fisheries can authorize incidental (unintentional) take of small numbers of marine mammals for
certain activities, like offshore wind development.

o Two types of incidental take:

o “Level A” = injury. For acoustics, this is auditory injury, i.e. permanent hearing loss. Acoustic
thresholds are established by NMFS and differ by species group.

o “Level B” = behavioral disturbance. For acoustics, this includes behavioral disturbance from a sound
source and possibly temporary (i.e. recoverable) hearing loss. Threshold is 160 dB re 1 pPa for all
species.
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Hearing ranges

Most fish & invertebrates (< 1 kHz)

Turtles (0.1 — 2 kHz)
Low-frequency cetaceans (.007 — 35 kHz)

Mid-frequency cetaceans (.15— 160 kHz) — — i Airgu ns and Navy sonars are

some of the most powerful
man-made sources.

Phocid pinnipeds (.05— 86 kHz)
| | | | | | |

* High-resolution geophysical
(HRG) sources used in
seafloor mapping are lower
in energy and have key
characteristics that set
them apart.

* There is no evidence that
HRG sources used by
offshore wind companies
could cause mortality of
whales, nor any evidence
that they are responsible
for the recent whale
strandings.
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Site characterization for offshore'Wind

o “High-resolution geophysica

Have source levels lower than
airguns (most are <210 dB re 1 pPa’

Are non-impulsive (except for

boomers and sparkers)

Are intermittent

Have very low duty cycles (short
pulses of sound with relatively long

periods of silence)

Are directional
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Categorizing Active Marine Acoustic Sources Based on Their
Potential to Affect Marine Animals

Carolyn . Ruppel ", Thomas C. Weber?, Erica R. Staaterman *, Stanley J. Labak ® and Patrick E. Hart *
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Abstract Marine acoustic sources are widely used for geophysical imaging. o anographic sensing,
and communicating with and tracking objects or mbotic vehicks in the water column Under
the U5, Marine Marmmal Protection Act and similsr regulstions in several other countries, the
impact of controlled acoustic sources is assessed based on whether the sound levels recenved by
marine mammals meet the critera for harassment that causes certain behavioral responses. This
study describes quantitative factors beyond meeived sound levels that could be used o assess how
marine spel:'::..:u! affeced b)l mamy :Duunmd:,l &Plnyed. marine acoustic sourdaes, iJrJu.d.ing airguns,
higir resohition geophysical sources (e.g, multibeam echosounders, sidescan sonams, subbottom
profilers, boomers, and sparkers), cceanographic instrumentation (e.g, acoustic doppler curment
profilers, split-beam fisheries sonars), and communicationf tracking sources (=g, acoustic mleases
and locators, navigational transponders). Using physical ariteria about the sources, such as source
kevel, transmission frequency, directionality, beamwidth, and pulse repetition rate, we divide marine
acoustic sources into four ters that could inform e gulatory evaluation. Tier 1 refiers to high-energy
airgun surve ys with a total volume Larger than 1500 in? (245 L} or arrays with more than 12 airguns,
while Tier 2 oovers the mmaining low / inermediaie energy airgun sUTVEys. Ther 4 mcludes mﬂ‘ll]li.EJP
resolution Eucpl'guiml, n-czancgmp]u':, and communication,’ tracking sources, which am considersd
unlikely to resalt inincidental take of marine mammals and therefone termed e muminns. Tier 3 covers
maost non-aingun ssismic sources, which either have characteristics that do not mest the de minis
category (e.g., some sparkers) or could not be fully evaluaied here {e.g, bubble guns, some boomers).
We also consider the simultaneous use ecfmuh'ipk acoustic sounes, discuss marine mammal field
chamrvations that are consistent with the e miings designation for some scoustic sources, and
suggest how toevaluate acoustic souraes that are notex plicitly corsidemed heme.

Keywords: active acoustics; marine noise; sonar; ainguns; marine ssismic; high-resolution geophysics;
'Pi“FTi; echosounder; multibeam; marine mammals; endangered 5P=|:i.=; cetaceans; d.ﬁ:lplurud.‘,
sea turtles

L Intreduction

A wide range of controlled sound sources is deployed in the marine environment bo
map, explore, and characterize the seafloos the subbottom, and the water colunn and
b comumumnicabe with or track remote devices (e.g, temotely operated vehicles, seafloor
sensors) that are also used to accomplish thess tasks. For controlled sound sources, physical
factors such as the power level, transmission frequency, duration of sound pulses, and
deployment depth, as well as characteristics of the seafloor and seawates, influence sound
propagation in the marine envirenment. An animal's response to a sound source depends
on the biological characteristics {e.g., hearing range and sensitivity, behavioral activity ) and
the environmental context (e g, depth in the water column, distance from the source) of the
marine species poeiving the sound. The combination of the physics of the sound sourms
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Tiering Framework propos eleta

Tier 1: take Tier 2: take Tier 3: No take with Tier 4: de minimis
possible, mitigation || possible, mitigation || mitigations applied No take; no mitigation required
required required * High-powered sparkers * Low-powered sparkers
* Airguns >1500 in3 e Airguns<1500in3 || * 1and 2-plate boomers * 3-plate boomers
* Some new sources may * Bubble guns (most likely)
remain here until vetted * Hull-mounted and towed SBP
v' 100m EZ except for NARW  Split beam echosounders
This framework was proposed in the v" Shutdowns required * Multibeam echosounders
paper, but BOEM currently requires v" PAM not required e Acoustic releases
mitigation mitigation for Tiers 3 and 4. v Nighttime ops allowed * Fathometers
* Pingers
. * ADCP
Marine mammal observers on survey . USBL
vessels are required to report any + Instruments on AOVs, ROV, etc.
encounter with a whale. * Any source operating above 180 kHz
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Conclusions

o The current mitigations that are used for site characterization should be more than adequate.
o No evidence that site characterization could be the cause of whale strandings.

o None of the OSW site characterization surveys have sought level A harassment authorization,
and relatively little Level B. NOAA is not authorizing mortality for any offshore wind activity.

@ NOAA Search NOAA Fisheries Q
FISHERIES

Find A Species Fishing & Seafood Protecting Marine Life Environment Regions Resources & Services About Us

MARINE MAMMAL PROTECTION

Marine Mammal Unusual Mortality Events , , : ,
To understand the health of marine mammal populations, scientists study unusual mortality events. Understanding and investigating these htt pS //WWWfI S h eries.noaa. gOV/n at Iona I/m arine-

events is important because they can serve as indicators of ocean health. mamma I_ p rote CtiO n/m a ri ne-mamma I_ unusua |_
National mortality‘eve ntS

More Information

> All Active and Closed UMEs

> Marine Mammal Unusual Mortality Event
Contingency Fund

T - > Unusual Mortality Event Frequent
X i A *_7;“. & Questions
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BOEM’s conside_ratigwﬁiﬁ?i Qi'_r_\_ql__noise mitigation

o Mitigate
o Establish a received sound level limit for
impact pile-driving

Measured noise reduction from
different abatement technologies

10
o Measure sound levels from every pile r BBC
A —— DBBC
o Implement IMO vessel quieting guidelines o N, <= HSD
c S, —— IHC
O 104 %/ A\ —— HSD+DBBC
o Monitor 0 ’ A . +we+ THC+DBBC
= B
: : o 5 : THC+BBC
o Multi-year regional monitoring of baleen Q 207, ‘
whales using PAM and other methods g
T . . ‘D 30-
o If change in distributions does occur, isit | =
caused by offshore wind development or 40-
other existing stressors? v ‘
. . . . spectralinstertionLoss_differnt_nms_en.png It_a ) |
o Acoustic “succession” of soniferous fishes B0 32 63 135 700 00 1k ok 4k ok Igf
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Abstract Marine acoustic sources are widehy used for geophysical imaging, o anographic sensing.
and communicating with and tracking objects or mbotic vehicles in the water column Under
the U5, Marine Mammal Protection Act and similar regulations in several other countries, the
impact of controlled acoustic sources is assessed based on whether the sound levels received by
marine mammals meet the criteria for harassment that causes certain behavioral responses. This
study describes quantitative factors beyond moeived scund levels that could be used o assess how
marine species am affeced by many commenly deployed marine acoustic sources, including airguns,
high- resclution geophysical sources (=g, multibeam echoscunders, sidescan sonams, subbottom
profilers, boomers, and sparkers), oceanographic instrurmentation (e, acoustic doppler current
profilers, split-beam fisheries sonars), and communication/ tracking sources (2.8, acoustic mleases
and locators, navigational transponders). Using physical ariteria about the sources, such as source
lrviel, transmission ﬁeq'nm.cy, directinm.s]iiy, beamwidth, and pulss repetition rabe, we divids marine
acoustic sources into four fiers that could inform e gulatory evaluation. Tier 1 refers to high-energy
airgun surveys with a total volume Larger than 1500 n? (245 L} or arrays with more than 12 airguns,
while Tier 2 covers the sxmaining low / inermedizie energy aingun surveys. Tier 4 indudes most high-
mesclution gu\:ptguical, oeanographic, and communication, tradking sources, which ae considered
unlikely to resalt in incidental take of marine mammals and therefore termed e murmps. Tier 3 covers
mast non-aingun esismic sources, which sither have characteristics that do not mest the de monmis
category (e, some sparkers) or could not be fully evaluated here {2, bubble gurs, some boomers).
Wi also consider the simultaneous use of multiple acoustic sounes, discuss marine mammal feld
ohservations that are consistent with the de MIMS designation for some acoustic sources, and
suggest how toevaliuate aconstic souraes that are notex plicitly considemd hene.

Keywords: active acoustics; marine noise; sonar; ainguns; marine seismic; high-resolution geophysics;
pingers; echosounder; multibeam; marine mammals; endangered speces; cetaceans; delphinids;
sea turtles

L Intreduction

A wide range of controlled sound sources is deployed in the marine environment to
mag, explore, and characterize the seafloos, the subbottom, and the water column and
to communicate with or track remote devices fe.g., remotely operated vehicles, seafloor
sensors) that are also used o accomplish these tasks. For controlled sound sources, phy sical
factors such as the power level, transmission frequency, duration of sound pulses, and
deployment depth, as well as characteristics of the seafloor and seawates, mfluence sound
propagation in the marine envifonment. An animal's response to a sound source depends
on the biological characteristics e g, hearing range and sensitivity, behavioral activity ) and
the environmental context (e g, depth in the water column, distance from the source) of the
marine species ieceiving the sound. The combination of the phy sics of the sound soures

| M 5d. Eng 3023 10, 1778 hitpa/ /doiony’ 103590 jose 005178 Il v e ot fonstvnal e

BOEM 2023-016 F OCEAN ENERGY MANAGEMENT

SOUND SOURCE LIST
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