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Executive Summary 

The Bureau of Ocean Energy Management (BOEM), in collaboration with the U.K. Joint Nature 
Conservation Committee (JNCC), co-organized an in-person half-day workshop on Marine Mammal 
Noise Impact Research and Funding Priorities (Workshop) on 8 September 2024 in The Hague, 
Netherlands. The Workshop was planned in conjunction with the Effects of Sound in the Ocean on 
Marine Mammals conference, which was held 9 – 13 September 2024 in the same area, as many of the 
key players involved in the field of marine mammal noise impacts were present. 

The objective of the Workshop was to bring in funding organizations, marine mammal bioacousticians, 
regulators, industrial developers, and consultants from a number of countries to assess the state of 
science and to discuss research and funding priorities on anthropogenic underwater noise effects on 
marine mammals. The Workshop also provided a platform and opportunity for international funders to 
identify common interests and needs in this field for collaboration and cost sharing.  

The Workshop comprised two sessions. Session 1 of the Workshop started with three presentations by 
leading marine mammal bioacousticians on the state of the science and future directions and included 
questions and answers for the presentations. These presentations were the following: 

 Assessment of Noise Impacts on Marine Mammals: Acoustic Criteria, Field Observations, 
Research and Mitigation Priorities (Brandon Southall, Southall Environmental Associates & 
Douglas Nowacek, Duke University)  

 Approaches to Estimate Cumulative Sound Exposure Effects on Hearing in a Real-World 
Scenarios (Ron Kastelein, SEAMARCO)  

 Approaches to Develop Baleen Whale Audiograms and Recommendations on Establishing 
Baleen Whale Noise-induced Threshold Shifts (Dorian Houser, National Marine Mammal 
Foundation)  

Following the state of the science discussion, representatives from six regulatory agencies among four 
countries1 provided brief overviews of each agency’s evidence and noise management gaps on 
underwater noise regulations. All countries identified cumulative and long-term effects as one of the 
evidence gaps, followed by noise from dynamic positioning and crew transport vessel, which were 
identified as another evidence gap by two countries (U.S. and Germany). On the noise management 
gaps side, U.S., U.K., and Germany listed quiet alternative and noise abatement as one of the high 
priorities. Summaries of these overviews are provided in Tables 1 and 2 of the report.  

Session 2 of the Workshop was a closed-door session excluding entities that typically receive funding to 
conduct studies. It started with presentations from six international funders2 on research and funding 

 

1 U.S.: BOEM, Marine Mammal Commission, National Marine Fisheries Service; UK: JNCC; Germany: 
Umweltbundesamt (German Environment Agency); The Netherlands: Rijkswaterstaat. 

2 BOEM (U.S.); ONR (U.S.); Navy Living Marine Resources Program (U.S.); Joint Industry Programme (international); 
Department for Environment, Food and Rural Affairs (UK); Rijkswaterstaat (The Netherlands). 
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priorities, followed by discussions among international funders, regulators, and industry on potential 
collaborations and cost-sharing opportunities to support studies related to marine mammal noise 
impacts. The main needs identified in this session include the following:  

 International collaboration, which is essential as the ocean is shared by many countries  
 Overcoming international limitations on funding and cost-sharing mechanisms 
 Compiling information on funding cycle requirements for each funding agencies worldwide to 

facilitate collaboration 
 Regular and frequent communication among funders to tackle issues like pooling money 

together 

This Workshop was the first step to reach out to international funders to collaborate and cost share on 
anthropogenic sound effects related environmental studies. Following the Workshop, BOEM has 
reached out to a number of funders to gather information on funding mechanisms and funding cycles, 
which could be used to facilitate future collaboration. BOEM plans to continue engaging with various 
funders to seek collaboration, cost share, and leverage resources to joint fund studies with mutual 
interests.  
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1 Introduction 

1.1 Background 

Great progress has been made over the past 40 years or so to understand anthropogenic underwater 
noise impacts on marine mammals. Results from research efforts have provided the scientific basis for 
regulatory agencies to establish criteria for impact assessment from noise exposure (Guan and 
Brookens, 2021). However, there are still many research questions that need to be addressed to 
improve the assessments of underwater noise effects on marine mammals. These questions include, but 
are not limited to, approaches to assess behavioral effects criteria, calculating cumulative sound 
exposure levels in a real-world scenario, noise-induced hearing loss from complex sound exposure, 
auditory masking and potential biological effects, cumulative impact assessments, and estimating 
marine mammal densities from passive acoustic monitoring (PAM).  

Given the limited funding resources and the critical needs to address many of these questions, 
collaborating and cost sharing with other funders that share similar research interests or information 
needs are prudent approaches. The U.S. Bureau of Ocean Energy Management (BOEM) has worked with 
many domestic and international partners to fund many cutting edge research projects that have 
expanded our understanding on anthropogenic sound effects on marine life and their environment (e.g., 
Cato et al., 2012; Dunlop et al., 2017, 2020; Dunlop and Noad, 2024; Heaney et al., 2024; Kleivane et al., 
2024; Martin et al., 2019). To further expand such collaborative efforts to fill the scientific information 
gaps needed to protect marine mammals from anthropogenic noise impacts from anthropogenic 
sources in a cost-efficient manner, BOEM initiated and co-organized a workshop on Marine Mammal 
Noise Impact Research and Funding Priorities (Workshop) in collaboration with the U.K.’s Joint Nature 
Conservation Committee (JNCC). 

1.2 Objectives of the Workshop 

The objective of this Workshop was to bring in funding organizations, marine mammal bioacousticians, 
regulators (and their advisors), industrial developers, and consultants from a number of countries to 
assess the state of science of underwater noise effects on marine mammals and to discuss related 
research and funding priorities. The Workshop also provided a platform and opportunity for 
international funders to identify common research interests and information needs in this field for 
collaboration and cost sharing. 
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2 Workshop Overview 

The Workshop was an in-person half-day workshop held on 8 September 2024 at the Bilderberg Europa 
Hotel Scheveningen, The Hague, Netherlands. The Workshop was planned in conjunction with the 
Effects of Sound in the Ocean on Marine Mammals conference (ESOMM), which was held 9 – 13 
September 2024 in the same area, to take advantage of participation by experts who attended the 
conference. BOEM’s Center for Marine Acoustics (CMA) provided funding for the Workshop venue. 

To ensure effective discussion, the Workshop was limited to 40 invited participants who are key players 
within in the field of marine mammal noise impacts. Workshop participants included marine mammal 
bioacousticians, international regulators who manage underwater noise from offshore development, 
industries and militaries whose activities generate underwater noise, and consultants who provide 
technical and regulatory support on underwater noise related issues. A list of Workshop attendees and 
their affiliations are provided in Appendix A. 

BOEM’s CMA Director Dr. Jill Lewandowski offered the opening remarks to welcome the Workshop 
participants, followed by an introduction by Workshop co-organizer Dr. Shane Guan (BOEM’s 
Environmental Studies Program [ESP]). The introduction presentation is provided in Appendix B. The 
Workshop comprised two sessions. Session 1 had presentations on the state of the science and future 
directions by leading marine mammal bioacousticians, and current evidence gaps and noise 
management challenges in noise regulation by international regulatory agencies. The presentations 
were followed by questions and answers (Q&A) and discussions on information gaps in regulatory 
process. Session 2 was a closed-door session excluding entities that typically receive funding to conduct 
studies. It started with presentations from international funders on funding priorities and budget 
outlook, followed by discussion among international funders, regulators, and industry to discuss 
research and funding priorities.  

2.1 Workshop Agenda 

8 September 2024 
12:30 – 16:30 CET 

12:30 – 12:35 Welcome and Introduction (Jill Lewandowski & Shane Guan, BOEM) 

Session 1. State of the Science & Management Challenges 

12:35 – 12:45 Assessment of Noise Impacts on Marine Mammals: Acoustic Criteria, Field 
Observations, Research and Mitigation Priorities (Brandon Southall, SEA & 
Douglas Nowacek, Duke University) 

12:45 – 13:00 Approaches to Estimate Cumulative Sound Exposure Effects on Hearing in a 
Real-World Scenarios (Ron Kastelein, SEAMARCO) 

13:00 – 13:10 Approaches to Develop Baleen Whale Audiograms and Recommendations on 
Establishing Baleen Whale Noise-induced Threshold Shifts (Dorian Houser, 
NMMF) 
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13:10 – 13:40 Q&A and Open Discussions on State of the Science on Marine Mammal Noise 
Impact Research (Moderator: Shane Guan, BOEM) 

13:40 – 13:50 United States Partners in Management of Underwater Noise (Juliette Lee, 
BOEM; Tiffini Brookens, Marine Mammals Commission; Jolie Harrison, National 
Oceanic and Atmospheric Administration) 

13:50 – 13:55 United Kingdom Noise Management Challenges (Sarah Canning for Sónia 
Mendes, JNCC) 

13:55 – 14:00 Challenges on Noise Regulation and Environmental Compliance in Germany 
(Klaus Lucke, German Environment Agency) 

14:00 – 14:05 Netherlands Noise Management Challenges (Niels Kinneging & Martine 
Graafland, Rijkswaterstaat) 

14:05 – 14:35 Open Discussions on Management Challenges Concerning Underwater Noise 
Impacts on Marine Mammals (Moderator: Juliette Lee, BOEM) 

14:35 – 15:00 Break 

Session 2. Research / Funding Priorities & Cost-sharing Strategies (closed-door session attended 
by funders, regulators, and industry groups that fund studies) 

15:00 – 15:10 BOEM’s Investment to Understand Noise Impacts on Marine Mammals (Shane 
Guan, BOEM) 

15:10 – 15:20 ONR Investment and Research Priorities (Michael Weise, ONR) 

15:20 – 15:30 Living Marine Resources Research, Development, Test, and Evaluation (RDT&E) 
Program (Mandy Shoemaker, U.S. Navy LMR) 

15:30 – 15:40 Sound and Marine Life Programme (Adam Bucki & David Hedgeland, JIP) 

15:40 – 15:50 UK Research Programmes to Understand Marine Mammal Acoustic Impacts 
(Sarah Canning, U.K. Department for Environment, Food and Rural Affairs) 

15:50 – 16:00 Wind at Sea Ecological Programme (Niels Kinneging & Martine Graafland, 
Rijkswaterstaat) 

16:00 – 16:30 Q&A and Open Discussions on Research/Funding Priorities and Cost-sharing 
Strategies (Moderator: Shane Guan) 

16:30 Adjourn 
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3 Workshop Session 1 

3.1 State of the Science in Marine Mammal Sound Effects 

The first part of Session 1 contained three invited presentations by four leading marine mammal 
bioacoustics researchers and was followed by Q&A and discussions. These presentations provided a 
general overview of the state of the science in marine mammal bioacoustics and recommendations on 
how the new information can be used in the regulatory context. The presentations focused on the 
following three research areas: (1) marine mammal behavioral response studies (BRS); (2) hearing 
threshold shift (TS) from cumulative sound exposure; and (3) hearing sensitivity and TS on low-
frequency cetaceans.  

3.1.1 BOEM Information Needs 

The selection of these three topics was based on BOEM’s critical information needs 
concerning marine mammals in the following three areas: 

1. Establishing realistic behavioral effects criteria for marine mammals. The current behavioral effects
criteria used by many countries, including the U.S., was established more than 30 years ago, when
there were very limited quantitative data on marine mammal behavioral responses from
anthropogenic sound exposure based on empirical research (Guan and Brookens, 2021, 2023). The
onsets of behavioral disturbances (or Level B take under the U.S. Marine Mammal Protection Act)
were solely based on sound pressure levels (SPLs) for the two binary sound types, i.e., impulsive and
non-impulsive sounds. There is no consideration of other factors, such as animals’ age, sex,
behavioral context, motivation, prior experience, or types of sound sources (Ellison et al., 2012).
Over the past two decades, numerous BRS projects utilizing animals-borne tags or other advanced
tracking technology from controlled exposure experiments have provided valuable insights on
marine mammal behavior and movement when exposed to anthropogenic sound (e.g., Durban et al.,
2022; Southall et al., 2012). The results of these studies eventually will lead to the development of
more realistic behavioral effects criteria (Southall et al., 2021).

2. Estimating marine mammal noise-induced TS from intermittent sound source using realistic
cumulative sound exposure models. The existing model to estimate marine mammal auditory
effects, such as temporary threshold shift (TTS) and permanent threshold shift (PTS), is based on the
accumulation of a given received sound exposure level over a certain duration. In the U.S., this
duration is chosen to be 24-hours. This model does not consider auditory recovery during the period
when the noise stimulus is off (e.g., Laroche et al., 1989)), nor does it take into account that received
sound below certain sound levels would not induce TS, regardless of the exposure duration (i.e.,
effective quiet) (Ward, 1973; Ward et al., 1976). Without the consideration of these factors in an
assessment model, the estimated severity of the effects from sound exposure is expected to be
overestimated. A recent online workshop co-organized by JNCC and BOEM explored technical and
regulatory approaches to develop more realistic models for cumulative sound exposure assessment
(Matei, 2024).
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3. An approach to develop low-frequency cetacean audiogram. Recent successful field research on
minke whale (Balaenoptera acutorostrata) hearing, using auditory brainstem response data collected 
from temporarily restrained wild animals in Norway, resulted in a better understanding of baleen 
whale hearing (Kleivane et al., 2024). The results of this study may provide the base to develop low-
frequency cetacean audiograms and may also provide insights into the development of more 
realistic TS criteria for baleen whales.

3.2 Presentations by Leading Marine Mammal Bioacousticians 

The Workshop invited four leading marine mammal bioacousticians to provide overviews in the state of 
the science in the following three areas: (1) marine mammal BRS; (2) TS from cumulative sound 
exposure; and (3) hearing sensitivity and TS on low-frequency cetaceans. The brief summary of the 
presentations is provided below. The slides from the presentations are in Appendix C at the end of this 
report. The presentations were followed by Q&A by all participants. 

3.2.1 Assessment of Noise Impacts on Marine Mammals: Acoustic Criteria, Field 
Observations, Research and Mitigation Priorities 

Dr. Brandon Southall (SEA, Inc.) and Dr. Douglas Nowacek (Duke University) 

Dr. Southall and Dr. Nowacek gave an overview on experimental studies, observations, and monitoring 
of marine mammal behavioral response, and provided several recommendations on establishing 
behavioral effects criteria. The presentation noted that animals in the wild exposed to anthropogenic 
sound are most likely to exhibit behavioral response and that auditory effects, in the form of hearing TS, 
are very unlikely. The authors also stated that establishing a behavioral effects criteria should not be 
based on a single factor. Instead, a variety of factors—including animals’ life history, motivation, 
behavioral context, and sound type—should be considered. 

3.2.2 Approaches to Estimate Cumulative Sound Exposure Effects on Hearing in a 
Real-world Scenarios 

Dr. Ron Kastelein (SEAMARCO) 

Dr. Kastelein described his pilot studies testing the equal-energy hypothesis on captive marine 
mammals. The results showed that the TTS onset levels varied when the animals were exposed to sound 
stimuli with the same SPL, same cumulative sound exposure level, and different duty cycles. Dr. 
Kastelein’s slides attached in Appendix C-2 also include details of all the intermittent sound TTS studies 
conducted at SEAMARCO. These are additional slides that were not presented at the Workshop. 

3.2.3 Approaches to Develop Baleen Whale Audiograms and Recommendations on 
Establishing Baleen Whale Noise-induced Threshold Shifts 

Dr. Dorian Houser (National Marine Mammal Foundation) 
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Dr. Houser discussed the pros and cons of different methods to investigate low-frequency cetacean 
hearing and highlighted the challenges to study low-frequency cetacean hearing threshold shifts. 

3.2.4 Q&A and Discussions 

The presentations were followed by Q&A and discussions. A summary of the major points is provided 
below: 

 With adequate knowledge concerning which species are particularly sensitive, moderately 
sensitive, or tolerant, it will be possible to apply data to behavioral response functions.

 Variations from context and life histories of the same species can be adjusted by modelers to fit 
the behavioral response functions.

 There is a need to understand the difference between animat modelling and reality. For 
example, environmental context and the in situ soundscape should be considered.

 Complex sound sources ongoing simultaneously are challenging to regulate (e.g., pile driving 
and dynamic positioning in vessels and commercial shipping).

 Complex sound effects on marine mammal hearing, while a challenging topic to study, is an 
important gap to explore further.

 Although assessing multiple stressors and effects is challenging, the most direct impacts are 
likely non-injurious; thus, regulators need to focus on masking and behavioral effects.

3.3 Information Gaps for Managing Underwater Anthropogenic Sound 

The second part of Session 1 comprised presentations by six regulatory agencies from four countries on 
evidence and noise management gaps for managing underwater anthropogenic sound. Agencies that 
participated in the presentations included BOEM (USA), the Marine Mammal Commission (MMC, USA), 
the National Marine Fisheries Service (NMFS, USA), JNCC (UK), the German Environment Agency 
(Umweltbundesamt - UBA, Germany), and Rijkswaterstaat (Netherlands). Section 2.1 provides the 
presentation titles and presenters. Appendix D provides the presentation slides. The presentations were 
followed by Q&A and discussions. 

3.3.1 Presentations by International Regulators 

All countries identified cumulative and long-term effects as evidence gaps for managing underwater 
anthropogenic sound on marine mammals. Two countries (U.S. and Germany) also identified noise from 
dynamic positioning system (DPS) and crew transfer vessels from offshore wind development and noise 
in deep sea from potential deep-sea mining as two of the evidence gaps in regulatory processes. Two 
U.S. agencies (BOEM and MMC) identified the understanding of exposure to complex sound (sound that 
has both impulsive and non-impulsive structures), as well as low-frequency cetacean bioacoustics as 
two additional evidence gaps. Other evidence gaps raised by the international regulatory bodies 
included noise from floating wind anchor installation, behavioral response from multiple sources, and 
population level consequences. A summary of the evidence gaps is provided in Table 1. 
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Table 1. Summary of evidence gaps for managing underwater anthropogenic sound presented by 
six international regulatory agencies from four countries. 

Evidence Gaps Country (Agency) 

Cumulative & long-term effects U.S. (BOEM); UK (JNCC); Germany (UBA); Netherlands 
(Rijkswaterstaat) 

DPS & crew transport vessel noise U.S. (BOEM); Germany (UBA) 

Noise in deep sea U.S. (BOEM); Germany (UBA) 

Complex sound exposure U.S. (BOEM, MMC) 

Low-frequency cetacean acoustics U.S. (BOEM, MMC) 

Behavioral responses from multiple sources U.S. (MMC) 

Noise from floating wind anchor installation U.S. (BOEM) 

Population level consequence Germany (UBA) 

Response from species besides harbor porpoise UK (JNCC) 

Select exposure/response data U.S. (NMFS) 

SSV & support for quieter sources U.S. (NMFS) 

Temporal/space scale of disturbances U.S. (NMFS) 

Ultrasonic antifouling system noise Germany (UBA) 

Three countries (U.S., UK, and Germany) identified developing quieter alternatives to traditional 
sound sources (e.g., airgun alternatives) and noise abatement as key management gaps. 
Additionally, U.S. and Germany also identified the development of behavioral effects criteria as one 
of the noise management gaps. Two U.S. agencies (BOEM and NMFS) identified providing incentives 
to developers for techniques that reduce noise output. Other noise management gaps included 
technology to reduce noise during seismic surveys, mitigation effectiveness, long-term monitoring, 
etc. A summary of the noise management gaps is provided in Table 2. 

Table 2. Summary of noise management gaps for managing underwater anthropogenic sound 
presented by six international regulatory agencies from four countries. 

Noise Management Gaps Country (Agency) 

Quiet alternative and noise abatement U.S. (BOEM); UK (JNCC); Germany (UBA) 

Behavioral criteria U.S. (NOAA); Germany (UBA) 

Incentives U.S. (BOEM, NOAA) 

Estimate repeated exposure U.S. (MMC) 

Harmonization on national, regional & international level Germany (UBA) 

Long-term monitoring UK (JNCC) 

Mitigation effectiveness U.S. (MMC) 

Noise reduction during seismic surveys U.S. (BOEM) 

Noise source characterization UK (JNCC) 

Population level impact assessment U.S. (MMC) 

Risk assessment & management framework U.S. (NOAA) 

Species-specific statutes U.S. (BOEM) 
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3.3.2 Q&A and Discussions 

The presentations by international regulators were followed by Q&A and discussion on regulatory needs 
to improve underwater noise management. A summary of major points from the discussions is provided 
below: 

 When modelling a single intense disturbance compared to a longer drawn-out stressor, the
model exemplifies that a single shorter event yields lower impacts.

 Challenges exist in interpreting multiple sound sources in sequence or in parallel. It is important
to note that the chances of injury from sound exposure are incredibly small.

 An easy opportunity is to collect more acoustic data during the construction of floating wind
foundations and semi-submersible foundation.

 Data and information exchange is important, and conferences such as ESOMM are productive
settings for discussions. However, there are issues when data is proprietary.

 There is a global need to prioritize evidence gaps and noise management gaps. Jurisdictions
have an opportunity to utilize a framework to assess impacts across species.
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4 Workshop Session 2 

Session 2 of the Workshop was a closed-door session that excluded entities that typically receive 
researching funding. This session comprised two parts. Part 1 was presentations by six funders from 
three countries (U.S., UK, and the Netherlands) and one international consortium (Joint Industry 
Programme [JIP]) on overviews of the funders’ investment areas and funding priorities. Part 2 of this 
session was Q&A and discussion among funders about how to collaborate and cost-share on research 
projects that have common interests.  

4.1 Presentation by Funders 

The six funders that presented their investment areas and funding priorities include five government 
agencies from three countries and one international consortium. These entities are: BOEM (U.S.), Office 
of Naval Research (ONR, U.S.), Navy Living Marine Resources Program (LMR, U.S.), JNCC (U.K.), 
Rijkswaterstaat (Netherlands), and JIP. Major points of each presentation are provided below. 
Presentations are provided in Appendix E.  

4.1.1 BOEM’s Investment to Understand Noise Impacts on Marine Mammals 

Dr. Shane Guan (BOEM) 

 BOEM’s ESP has been supporting marine mammal noise impact studies since late 1970s.
o First government agency to fund research on industrial noise impacts to marine mammals
o Funds research internationally (e.g., Behavioral Response of Australian Humpback Whales 

to Seismic Surveys, co-fund with JIP)
 Establishing the Center for Marine Acoustics (CMA) in 2020 
 BOEM Acoustics Science Strategy (BASS)
 Current ongoing marine mammal acoustics studies

o Atlantic Regional PAM Network (POWERON)
o North Atlantic right whale acoustic behavior
o Low-frequency hearing in cetaceans

 Fiscal Year 2025 Studies Development Plan
o Distributed acoustic sensing technology for baleen whale monitoring at offshore wind areas
o Marine mammal hearing TTS and auditory recovery from complex sound exposure
o Sound source characterization of dynamic positioning systems: Field verification

 BOEM actively seeks collaboration and builds partnerships

4.1.2 ONR Investment and Research Priorities 

Dr. Michael Weise (ONR) 

 Marine Mammal & Biology Program objective - Invest in basic (6.1) and early applied (6.2)
research and technology development to discover and understand the effects of sound on
marine mammals.

 Monitoring & Detection:
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o Distributed acoustic sensing (DAS)
o Detection, classification, localization, and density estimate (DCLDE)
o Whales from space
o eDNA

 Behavioral response studies
o Linking to health, Possible consequences of disturbance (PCoD), cumulative effects
o Review state of the science

 PCoD / Cumulative effects
o Bioenergetics workshop – converge on models/assumptions
o Technology development, health metrics (i.e., epigenetics, -omics)

 Cumulative effects
o Refine models, additional case studies, quantify/predict Interactions (Additive, Synergistic,

Antagonistic)
 Education

o Internship for equity and inclusion

4.1.3 Living Marine Resources RDT&E Program

Ms. Mandy Shoemaker (LMR) 

 LMR: 6.4 applied RDT&E program
o Improving the best available science
o Broadening the use of or improving the technology and methods available

 Investment areas:
o Data to support risk threshold criteria
o Data processing and analysis tools
o Monitoring technology demonstrations
o Standards and metrics
o Emergent topics

 Hearing research
o External scientific panel review of current status and future of underwater hearing research
o Underwater behavioral audiograms to study frequency dependent hearing sensitivity
o AEP based hearing research
o Large whale hearing
o Perceived loudness of signals of differing duration
o Auditory Masking

 TTS research
o Frequency dependent TTS onset
o TTS growth and recovery
o Signal duty cycle effect on TTS
o Equal-energy hypothesis
o Exposure duration effect on TTS
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4.1.4 Sound and Marine Life Programme 

Mr. Adam Bucki (JIP) 

 Mission: To enable healthy, resilient oceans, by increasing our knowledge of how the sound we
generate interacts with the ocean ecosystems
o Develop scientifically based monitoring and mitigation methods
o Provide a body of peer reviewed, independent science that can inform regulators
o Continue to ensure safe and efficient operations
o Continue to evolve by identifying and managing potential challenges

 Current Program
o Low Visibility Marine Mammal Detection Methods
o Behavioral Response of Whales to Marine Vibroseis
o Population Consequence of Disturbance (PCOD) Use for Impact Assessment
o Mysticete Hearing – Improved Weighting Functions and Thresholds
o Continuous Versus Impulsive Sound Expert Workshops

 Program Outlook
o Many topics in line with regulatory and operational needs but key limitations are funds and

staff time
o Strengthening ties to advocacy groups and regulators to high-grade and identify highest

priority projects and pool resources
o Continue science programs but also ensure advocacy based on past projects is robust

4.1.5 UK Research Programmes to Understand Marine Mammal Acoustic Impacts

Dr. Sarah Canning (Department for Environment, Food and Rural Affairs) 

 The Crown Estate (TCE) Offshore Wind Evidence & Change Programme (OWEC)
o Delivered in partnership with the UK Government Department for Environment, Food and

Rural Affairs (DEFRA) & Department for Energy Security & Net Zero (DESNZ)
o Brings together 26 government organizations, industry bodies and environmental NGOs to

undertake research to facilitate sustainable and coordinated expansion of offshore wind,
while supporting clean, healthy, productive and biologically diverse seas

o £50 million investment from TCE since launch in 2021, plus £12+ million in partner
contributions

 Offshore Wind Environmental Evidence Register (OWEER)
o UK-wide register of offshore wind evidence gaps
o Publishes high priority evidence gaps and recommends research themes to address

consenting risks for offshore wind
o High priority themes for marine mammals
 Responses of marine mammals to operational wind turbines
 Causes, frequency of occurrence and consequences of PTS and disturbance
 Noise reduction and mitigation techniques
 Chronic (long-lasting) effects of noise and disturbance

o Evidence gaps
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 Noise thresholds for disturbance of pinnipeds
 Better understanding of uncertainties in noise prediction modelling
 Noise produced by Floating Offshore Wind (construction & operation)

 Offshore Energy Strategic Environment Assessment (OESEA) research program
o Managed by the UK Government DESNZ
o The Strategic Environmental Assessment process considers the environmental implications

of planned plan/programs.
o The OESEA research program has been part of the appraisal program since 1999; this

identifies evidence gaps and commissions new research to improve the evidence base for
undertaking strategic assessments and support activity specific consenting

o Between 2010 and 2024 (April) have commissioned 59 projects (18 ongoing) and published
48 research reports, 67 peer reviewed papers, and 3 PhDs

 Offshore Wind Enabling Actions Programme (OWEAP)
o Three-year government-funded project undertaken by DEFRA
o Work broken down into themes, one of which focused on underwater noise
o Culminated in the publication of 15 noise related projects and new policy development

 Scottish Marine Energy Research (ScotMER) Programme
o Funded by Scottish Government, to improve evidence base around how offshore renewable

energy developments may affect the environment
o Facilitates collaboration between academia, industry statutory advisers, and NGOs evidence

gaps and enable/fund targeted research
o 27 publications since 2020 and 17 projects currently underway
o Hold regular symposiums showcasing research (free to attend and now online)

4.1.6 Wind at Sea Ecological Programme

Ms. Martine Graafland and Dr. Niels Kinneging (Rijkswaterstaat) 

 Wind at Sea Ecological Programme addresses
o Ecological effects of offshore Wind energy
o Future effects of policy decisions now
o Effects on protected species

 Themes
o Coastal and sea birds – collisions, habitat loss
o Migratory birds – collisions, barriers
o Bats – collisions during North Sea crossing
o Marine mammals – underwater noise, habitat suitability
o Ecosystem effects – large-scale changes of the ecosystem
o Use of knowledge – Framework Ecology and Cumulation (KEC)

 Marine Mammal Issues
o Underwater noise
o Direct effects (construction and operational)
o Indirect effects (e.g., unexploded ordnance clearance)
o Habitat suitability of wind farms
o Population studies
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 Other Programmes and Projects Regarding Underwater Sound/Marine Mammals 
o Monitoring 
o Research Fundamental Science 
o Research Applied Science 

 Funds by the EU 
o LIFE+ 
o Interreg 
o Horizon Europ 
o European Maritime and Fisheries Fund 

4.2 Q&A and Discussions 

The presentations by international funders were followed by Q&A and discussion on collaboration and 
cost sharing among various funders to support marine mammal noise impact studies. A summary of 
major points from the discussions is provided below: 

 International collaboration is essential. 
 There is a need to overcome international limitations on funding and cost-sharing mechanisms. 

o In the U.S., funds from different sources often cannot mix, thus there is a need different 
statement of work (BOEM’s example: either fund different part of the project or provide 
fund to one entity to manage subcontract(s)). 

 There is a need to compile information on funding cycle requirements for each funding agencies 
worldwide to facilitate collaboration. 

 Regular and frequent communication among funders is needed to tackle issues like pooling 
money together is valuable. 

 There is a need to keep research facilities open that conduct captive animal hearing work. 
 There is a long-term need of the study of cumulative effects amongst multiple partners. 
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5 Conclusion 

Overall, the workshop on Marine Mammal Noise Impacts Research and Funding Priorities was very 
productive. The presentations and discussions centered around the state of the science, regulatory 
needs and challenges, as well as international collaborations among funders and gained useful insights 
on information gaps required to manage underwater sound from human activities. It also provided an 
opportunity for international funders to further communicate and collaborate. 

Workshop organizers presented the results of the Workshop at the ESOMM Conference on September 
12, 2024. The presentation is provided in Appendix F. 
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Appendix B: Workshop Introduction Presentation 

B-1. Workshop on Marine Mammal Noise Impact Research & Funding Priorities 
(Shane Guan) 
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Appendix C: Presentations by Marine Mammal Bioacousticians 

C-1. Assessment of Noise Impacts on Marine Mammals: Acoustic Criteria, Field 
Observations, Research and Mitigation Priorities (Brandon Southall & Douglas 
Nowacek) 
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C-2. Approaches to Estimate Cumulative Sound Exposure Effects on Hearing in a 
Real-world Scenarios (Ron Kastelein)3 

 

 

 

 

 

 

 

 

 

 

 

 

3 This slide deck also includes details of all the intermittent sound TTS studies conducted at SEAMARCO. These are 
additional slides that were not presented at the Workshop. 
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C-3. Approaches to Develop Baleen Whale Audiograms and Recommendations on 
Establishing Baleen Whale Noise-induced Threshold Shifts (Dorian Houser) 
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Appendix D: Presentations by International Regulators 

D-1. United States Partners in Management of Underwater Noise (Juliette Lee, 
Jolie Harrison, Tiffini Brookens) 
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D-2. United Kingdom Management Challenges (Sarah Canning for Sónia Mendes) 
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D-3. Challenges on Noise Regulation and Environmental Compliance in Germany 
(Klaus Lucke) 
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D-4. Netherlands Management Challenges (Niels Kinneging & Martine Graafland) 
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Appendix E: Presentations by International Funders 

E-1. BOEM’s Investment to Understand Noise Impacts on Marine Mammals 
(Shane Guan) 
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E-2. ONR Investment and Research Priorities (Michael Weise & Sarah Weiss) 
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E-3. Living Marine Resources RDT&E Program (Ben Colbert, Anu Kumar & Mandy 
Shoemaker) 
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E-4. Sound and Marine Life Programme (Adam Bucki & David Hedgeland) 
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E-5. UK Research Programmes to Understand Marine Mammal Acoustic Impacts 
(Sarah Canning) 
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E-6. Wind at Sea Ecological Programme (Martine Graafland, Verna de Groes & 
Niels Kinneging) 
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Appendix F: Workshop Summary Presentation 

Workshop on Marine Mammal Noise Impact Research & Funding Priorities Report 
Out (Shane Guan, Sónia Mendes & Juliette Lee) 
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U.S. Department of the Interior (DOI) 

DOI protects and manages the Nation's natural resources and cultural 
heritage; provides scientific and other information about those 

resources; and honors the Nation’s trust responsibilities or special 
commitments to American Indians, Alaska Natives, and affiliated island 

communities. 

 

 

Bureau of Ocean Energy Management (BOEM) 

BOEM’s mission is to manage development of U.S. Outer Continental 
Shelf energy and mineral resources in an environmentally and 

economically responsible way. 


	Marine Mammal Noise Impact Research and Funding Priorities Workshop Report
	Contents
	List of Tables
	List of Abbreviations and Acronyms
	Executive Summary
	1 Introduction
	1.1 Background
	1.2 Objectives of the Workshop

	2 Workshop Overview
	2.1 Workshop Agenda

	3 Workshop Session 1
	3.1 State of the Science in Marine Mammal Sound Effects
	3.1.1 BOEM Information Needs

	3.2 Presentations by Leading Marine Mammal Bioacousticians
	3.2.1 Assessment of Noise Impacts on Marine Mammals: Acoustic Criteria, Field Observations, Research and Mitigation Priorities
	3.2.2 Approaches to Estimate Cumulative Sound Exposure Effects on Hearing in a Real-world Scenarios
	3.2.3 Approaches to Develop Baleen Whale Audiograms and Recommendations on Establishing Baleen Whale Noise-induced Threshold Shifts
	3.2.4 Q&A and Discussions

	3.3 Information Gaps for Managing Underwater Anthropogenic Sound
	3.3.1 Presentations by International Regulators
	3.3.2 Q&A and Discussions


	4 Workshop Session 2
	4.1 Presentation by Funders
	4.1.1 BOEM’s Investment to Understand Noise Impacts on Marine Mammals
	4.1.2 ONR Investment and Research Priorities
	4.1.3 Living Marine Resources RDT&E Program
	4.1.4 Sound and Marine Life Programme
	4.1.5 UK Research Programmes to Understand Marine Mammal Acoustic Impacts
	4.1.6 Wind at Sea Ecological Programme

	4.2 Q&A and Discussions

	5 Conclusion
	6 References
	Appendix A: Workshop Participants and Sessions Attended
	Appendix B: Workshop Introduction Presentation
	Appendix C: Presentations by Marine Mammal Bioacousticians
	Appendix D: Presentations by International Regulators
	Appendix E: Presentations by International Funders
	Appendix F: Workshop Summary Presentation

