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BOEM'’s mission

The Mission of the Bureau of Ocean Energy
Management is to manage development of U.S. Outer
Continental Shelf energy and mineral resources in an

environmentally and economically responsible way.

B O E Bureau of
Ocean Energy Management
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BOEM’s geographic scope

w1 [BOEM

Buseau o Orcean Enersy Masesemear
T
.
Hope Basin
RUSSIA o

Norton Basin

)
i
CANADA *,A{

St. Matthew- ; =% 7\
Mavarin Basin = I'ul CANADA v {
\ L

Outer Continental Shelf:

» All federal waters out to edge of
EEZ (~200 nm)

* Federal waters generally start 3
nm from shore

* In Texas and FL, federal waters
startat 9 nm
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BOEM'’s Center for Marine Acoustics

FUNCTIONS

Modeling. Build models that address current needs and drive improvements in the field.
Knowledge. Track emerging science, fill data gaps, and apply new risk assessment methods.
Policy. Address key policy and management improvements, both internal and external.
Messaging. Improve stakeholder understanding of actual risks.

Strategy. Plan in six-year planning horizons. Adapt based on performance and emerging information.
Partnerships. Develop relationships with domestic and international organizations that advance

shared goals.
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Offshore wind energy projects
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~2 YEARS ~1-2 YEARS

Force

Request for Information

Intergovernmental Task « Publish Leasing Notices

* Conduct Auction or
Negotiate Lease Terms

or Call for Information
and Nominations * Issue Lease(s)

BOE

Area Identification

Environmental Reviews

Bureau of
Ocean Energy Management

UP TO 5 YEARS

« Site Charactenzation

« Site Assessment Plan

*HRG surveys,
vessels

Construction & Operations

~ 2 YEARS (+26)

Construction and
Operations Plan

« Facility Design Report
and Fabrication and
Installation Report

+ Decommissioning

¢ Environmental and
Technical Reviews

*Pile-driving, vessels,

trenching, possibl

explosives




Department of the Interlor Brleflng and Clearance Points
CMA Actions in RED |

~ 18 months 2 years or less
e A SR o
Draft Environmental Final Environmental
COP Submittal Public Scoping Impact Statement Impact Statement Record of Decision
e Completeness and e Publish Notice of Intent in ® | Prepare with cooperating ¢ Address public comments ® “One Federal Decision”
sufficiency review Federal Register agencies with cooperating agencies

e  Minimum 30-day wait period
Publish Notice of Availabilityl] ® Publish Notice of Availability
in Federal Register in Federal Register

¢ 30-day publiccomment °
period

45-day public comment
period

e Hold public meetings .

Receive input onissues and

Initial alternatives Hold public hearings
Action
Notlce
Attend hearings Draft EIS/ Final EIS/NOA Record of
Notice of Intent Draft EIS Notice of Availability Decision/NOA
COP Review  PeveloPmengy  \ JTd Revise DEIS/BA/EFH e

™
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Sound sources throughout the offshore wind life cycle

~—

High-resolution geophysical surveys Construction (impact or vibratory pile-driving)

Cable-laying vessels Operations Crew and service vessels

B O E Bureau of
Ocean Energy Management



High Resolution Geophysical (HRG) sources
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* Regulation of HRG sources is not

. . . . . 240 Multibeams
as simple as with high-intensity
sources like airguns Hull-mounted
T 220 sub-bottom -4
= sparker |
e Sources can be evaluated for > Sidescan
additional factors v | onars
. 200 @ §  KOMINERA L e
e Duration 5 e .
e Duty cycle [
>
e Beamwidth L 150 Boomers & bubble guns
. Q
e Operational parameters =
A
Q
L L 160
* Recently completed analysis with - A
USGS, NSF, NMFS shows many = R
. . . @) .
HRG sources de minimis for w140 Towed sub-bottom profilers
. V)
marine mammals >
o
. . . 120
https://mdpi-res.com/d_attachment/jmse/jmse-10- 0.0 01 10 10.0 100.0 1000.0

01278/article_deploy/jmse-10-

01278.pdf?version=1662733255 Transmission Frequency (kHz)

Data from Cocker and Fratantonio 2016



Key Characteristics of HRG Sources
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Suggested tiering of active acoustic sources

Tier 1: incidental take Tier 2: incidental take Tier 3: incidental take Tier 4: incidental take
likely likely unlikely with mitigation | unlikely (de minimis)
e Airgun surveys with e Single airguns * Highest-powered * MBES
total volume >1500 in3 sparkers e SSS
e Arrays with total * Hull-mounted SBP
e Airgun surveys with > volume <1500 in3 e Other impulsive  Towed SBP
12 airguns sources not evaluated ¢ Parametric SBP
fully: e SBES
e Bubble guns * Lower-powered
e Some 1-and 2- sparkers

plate boomers * ADCPs
* Pingers (locators)
e Acoustic releases
» Seafloor/tracking
devices for ROVs

We are still working with other agencies to determine appropriate levels of mitigation for each source Ruppel et al 2022
https://www.mdpi.com/2077-1312/10/9/1278



https://www.mdpi.com/2077-1312/10/9/1278

Munitions and Explosives of Concern (MEC)
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Time series of sounds produced

50 Ib charge, 20m distance, different sediments

o

3
©
o
O
o
—
o
—
S
(%]
(%]
o)
—
o
0
-0

]

-

.23

.23

.23

free water

— — — clay
— — pile in water

- === pile in clay
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From BOEM PEIS (2005) Structure removal operations on the GOM OCS




Fixed foundations:
* North Sea,

U.S. East Coast
e Depth<60m

« Impact or vibratory B

pile-driving of
foundations is
required

Floating foundations:

* Gulf of Maine,
U.S. West Coast,
Hawaii, Territories

e Depth>60m

* Anchoring systems
need to be
attached, likely
using tugboats and
drag anchors



Turbines are growing in size -

Evolution of wind turbine
heights and output

300m
200m
100m 1.2 MW
0.5 MW
1-12kW *
19" C 1990 1995 2000 2005 2010 2015 2025
Sources: Various; Bloomberg New Energy Finance

32 September 19, 2017 Bloomberg

New Energy Finance



Impact pile-driving sou_q_d
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Underwater noise produced during pile-driving
From Vineyard Wind Draft EIS 2018
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Time series of pile-driving with distance

750 m 7 km 32 km 66 km

Pile-driving noise depends on:

« Foundation type .
« Sediment type .

Water depth

Abatement system used
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Noise abatement methods for pile-driving

- -

Hydrotechnik Libeck GmbH

Hydrotechmk Hibeck GmbH

Low Current High Current

Noise reduction

Measured noise reduction from different
abatement technologies

10
BBC
A —— DBBC
0 i
A ~=~ HSD
! e, —— IHC
104 % \ A —— HSD+DBBC
; SO e THC+DBBC
IHC+BBC
20
30 1
40 -
v
_50 Spc:c‘.ralm;t(l,'rtianc-s-I;rir'tc!"1lnmn r:n,lpng . . : . i'ta_rp_
16 32 63 125 250 500 1k 2k 4k 8k 16k

Frequency (Hz)

Bellmann 2020




Sounds produced during operations

- Predicted broadband source levels:
150-180 dB re 1 yPa-m

- Based installations smaller < 6.5 MW
(Tougaard, 2020)

- Statistical fit based on:
o Turbine power rating
> Range
> Windspeed
- Block Island and CVOW measurements
in US waters fall with this range

o Direct-drive systems quieter than
gearbox




How we conduct noise impact modeling

SPL & Peak Pressure
Sound radii or isopleths

Transmission
source

models

loss models

Weighted SEL (energy)
radii or isopleths are

Animal Animal Alie] 4 |available
: placement
density ‘ movement » in sound /
models models fiald /
/ .
v.r / BOEM writes the
Animal - conclusion on level of
received ACOUSF'ChC_”te”a impact from a given
/7 level ‘ WEIS .tlng activity
) functions
/ history
Unweighted SEL / ‘.’

(energy) radii or Animal exposure Risk assessment
isopleths "history” framework




Center for Marine Acoustics Workbench Vision
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The Center for Marine Acoustic (CMA) Workbench will be a well-understood, respected,
and dynamic tool for predicting acoustic and biological effects of anthropogenic sound
on the outer continental shelf (OCS) — a “useful” model answering current needs,
while driving next-generation regulatory approaches.

- Related to underwater acoustic issues: To improve the CMA’s:
o Flexibility and timeliness
- Self reliance and support BOEM decision-makers
o Ability to verify external modeling and results
o Internally examine and explore acoustic technical issues and ideas

- BOEM’s need for this capability is based on decades of experience
addressing the issues/needs of OSCLA, NEPA, MMPA, ESA, etc.

o Initially, the Workbench will address BOEM’s underwater acoustic
needs, but other agency needs will potentially eventually be included.




Development of a Risk Assessment Framework

o

- How modeling results inform the alternatives and
mitigation in NEPA

- During the Draft EIS to ROD portion of the process

o Risk Assessment Framework Approach

o Uses expert elicitation and acoustic impact analysis to
quantify species exposure & vulnerability

> One for each scenario identified for examination
- Geometries, seasons, proposed timing, etc.

- Currently provides a relative assessment of risk for eac
species and scenario

o> Some results from Proof of Concept work
o Future Efforts

- Aggregate noise exposure for multiple acoustic sources
o Cumulative look across all stressors (acoustic and non
- Case studies and ways it's been applied so far

ARisk A ktoE e the Potential Relative Effects of Noise on Marine Mammals

Southall, B.L.1,2, Amaral, J.3, Clark, C.W.3,5, Ellison, W.3, Joy, R.4 and Tollit, D.4, Ponirakis, D.W.5
aSouthall Environmental Associates, Inc., 9099 Soquel Dr. #8, Aptos, CA 95003, USA, 2 Institute of Marine Sciences, Long Marine Laboratory, University of Calfornia, Santa Cruz,
3Marine Acoustics, Inc., 4 SMRU Consulting, 5 Cornell Bioacoustics Research Program

Background

Fllowing earlier efforts toapplyrisk assessment methods i evalating noiseon jects (Wood et al, 2010), several of the

authors here began to adapt and derive such methods potential eff events.The i objectv of an Expertiorking Croup (EWG) wos to develop

transparent and structured process that included logical e imating ise on hearing and behavior, and also integrated relevant biological,

acoustical, ecological, I variables wit lation context. The resulting risk assessment framework (Elison et al, 2015) was influenced by a number of important

emergent condusions from the past several dscades of slnce onthese e e, € tal auoa; Ellcon el 2oz odt soutllECal 2017). g

- Industrial activities occur and aspects of level should
be considered.

be broader

- Po(erma\ effectsare criically dependem on the spatial, temporal, spectral, and contextual nature of the noise in relation to hearing and the spatio-temporal ditribution of spe
- Potential effects should be evaluated within a biological-ecological significance framework that i

ies in question.

pe pe status, distribution patterns, adaptability,

and variability and uncertainty in these and other parameters.
Objectives and Approaches
The EWG's initial todevelop a biologicaly-based p i t ing effects on hearing and behavior,
andtointegrate relevant bm\oglcal et el i I variables i ithi Jati The

» o evaluate ismic surveys, discrete pile-dri current U.S. regulatory

ts by ad 'ex‘sllng analytical methods (Elison et ., 2005) Th inita sk assessment ramework evluated the eltive magnitude and duration 1 of exposure i terms ofts

potential severity ! g population disturbance (PCOD) methods. certain (b toa
I ok AR Ayt tomediate

pecific vulnerabilty to disturbs
The ongoing EWG effort described here aims to improve and adapt the original risk assessment framework for two very dlfferem i
the perspecnve of adiscrete, identifiable acoustic activity jury response. The h Kmrtym
spati potentialrisk y overlapping activities withi framework index). B

hes sh Il exposure magnitude biological estimating vulnerabllny
However, there are also fundamental differences, including how the magnitude of exposure is quantified and how potential suscemlblllty o masking £ quantid. Boththe cute and aggregate rs
assessment frameworks are presented as overviews. It should be clearly recognized that this project s n progress and is expected

approach retains
d

Acute Exposure Risk Framework — Overall Design Aggregate Exposure Risk Assessment

Species-SpecificVulnerability N y )
(Applied in both acute and aggregate approaches) Species-Specific Exposure Magnitude
(“Exposure Index”)
« Species-specific vulnerabiliy rating d
Juati v e A modular, quantitative process is applied to calculate
o WofmEeL o ity rating gLl TSt i i)

include:
1. Species Population

for marine mammals within. broadly defined areas (i.e.

Zones) based o stribution patterns.
bit litie First, an A |v|ty|ndex“ is calculated for each
zone within alarger region and is based on date,
3. Potential Masking duration and area covered by each activity in the zone.
4. Other Environmental Stressors. ‘The Activity Indexis a function of aggregate spatial and
p—— || it T temporal “risk factors” for a zone.

« Estimates of total number of individuals predicted to
experience physical injury (defined as PTS onset), given
specified noise exposure riteria thresholds are determined.

« The total number i related to the residual potential

Spatia ik factor
3 exponded srve reet £
Total Zone Area

Aspatiar =

Temporal risk factor:
biological removal (PBR), and a relative risk assessment T = = % " .
rating is determined. = \emporol = Aoverall temporol * 96 Activity Area in Zone, wher
e : A S Activity Days
o T - Al reraitozona =W R A e
Next, a Spectral risk factor (*Spectral index’) term
Acute Exposure Risk e is calculated from the spectral content ratio of a generic
Response Severity navigaonjretatin.
« Risk scores, relating (M; defined as th

proportion of the total zone population estimated to be

disturbed) and duration (D) of exposure, based on median

paired undisturbed

percentage of potential biological removal (PBR), are

calculated and color coded (explanation below left).

= This isk score is the Y-axis (severity) of a M-D behavioral risk
assessment matrix (example, below right)

Exposure Index

nierimPeaD sivlatins.

Behavioral Risk Assessment Matrix . v
(Acute Exposure) Risk Assess
Species-Specific Vi
e — sy s | Tt ok
= et bl i et

Risk Assessment Rating

Jcok
ok Son. Aot

| orange |
[velow | Moderate(v) |
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BOEM’s Environmental Studies Program
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« BOEM has been funding underwater acoustics research since the 1980s
* We have an annual cycle of study development, prioritization, and then funding
* More and more topics of concern related to offshore wind

If you have ideas for research, submit to BOEM in Nov-Dec timeframe
Please do not send unsolicited proposals! Only high-level ideas

!

Request Internal Study

stakeholder Study profile profile review Development NASEM review

) development .
input and revision Plan release

(ESP)

—

National
Studies List
release

Begin
procurement
of NSL studies

November December February June July

October

November




Range of effects at dlstance and ways to m|t|gate

* Injury
 Most acute effects occur close to source
* Exclusion zones help mitigate

* Behavioral effect

e Usually occur over larger scales

 Difficult to quantify biological significance

Auditory of behavioral impacts - area of research

injury * Not practical to monitor such large zones
a » Audibility
Behavioral * Largest
effect

% * Audible but not bothersome?

e Chronic and aggregate noise exposure may
be an issue — area of research

«—Audibility e Quieting the source has benefits for all effects

*zone size depends on sound source, physical environment, and hearing capabilities of species!



- Mitigation monitoring is only as effective as
its detection capabilities

- Each method has pros/cons:
> Visual observers: daytime, good weather
conditions, limited distance Twy’

- Drones: daytime, good weather, limited time

- PAM: unknown # of individuals and difficult
to localize without an array
- Thermal cameras: short detection range

- Larger zones are not necessarily more
effective

A - _— - e
' |
—~), il
Yﬁ L 5 ‘.‘._ ; : D, A ..
Teap Diff " W 60 Teap Daff: 2

Probability of Detection

Dr. Mark Baumgartner, WHO

Graber, 2011

JASCO Applied Sciences

—— Finwhale
= = = Right whale

3 T Range (km)

Detection range



O Proposed PAM stations (40km)
—— 20km grid cells
—— 40km grid cells
U.S. EEZ

- .

Long-term monitoring ] F

7 A
ooooooo

- Atlantic Regional PAM Network | 5000000

OOOOOOOO

42°N

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

- Driving question: Is the ; bz SO 0o e
distribution, abundance, or g, o
behavior of baleen whales 25 B0 S
changing?

38°N

o If so, how?
O Whyr)

0]
N
o

North Atlantic
Ocean

36°N

- Disentangling the potential effects

of offshore wind vs. other ongoing oo -
stressors will be a major challenge! | R o o
> Need for multiple data streams, | R 0o s

32°N

not just PAM dIABRRERER):




Existing knowledge gaps q_ndon_going research

e -

3 . ~ e - = === -
- = Rl %___ = — —
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o Developed BOEM's first-ever Acoustics Science Strategy (summer 2022) — currently
looking for funding partners for high-priority topics.

o Ongoing and upcoming research highlights:
- Hearing in LF cetaceans (ongoing, partnered with other agencies)

- Behavioral effects of offshore construction sources on seabass and squid: field
study (ongoing)

o Understanding cue rates of North Atlantic Right Whales in the mid-Atlantic (in
development)

- Measurements of substrate vibration from pile-driving (in development)
- Behavioral responses of fish and inverts to substrate vibration (in development)

ESPIS: https://marinecadastre.gov/espis/#!/



Other projects of note...

1)

2)

3)

— .

Exploring quieting performance targets for impact pile-driving

- differences from Europe to U.S. waters — high-frequency vs. low-frequency
cetaceans, size of turbines, etc.

- addition of quieting technology to new construction vessels

Working with NOAA to develop a ‘living’ strategy “fo protect and promote the
recovery of North Atlantic right whales while responsibly developing offshore
wind energy”

BOEM recommendations for offshore wind project pile driving sound exposure

modeling and sound field measurements



https://www.boem.gov/sites/default/files/documents/renewable-energy/BOEMOffshoreWindPileDrivingSoundModelingGuidance.pdf

Center for Marine Acoustics

Jill
Lewandowski

1 Erica
3
|
N | i |
=" @# Sam Denes Alex Conrad Hilary Kates B0 .
; | Varghese acoustician
J \ )
| |

Modeling Team Biology Team

I
Acoustic
Modeler*
\
*Could be you! WE ARE HIRING! - deadline Sept 20t 2022

https://www.usajobs.qgov/job/675417700 and https://www.usajobs.qgov/job/675417300

https://www.boem.gov/center-marine-acoustics
https://www.boem.gov/renewable-energy Questions? boemacoustics@boem.gov



https://www.usajobs.gov/job/675417700
https://www.usajobs.gov/job/675417300
https://www.boem.gov/center-marine-acoustics
https://www.boem.gov/renewable-energy
mailto:boemacoustics@boem.gov
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