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• Progress on marine noise pollution 

• Uncertainties 

• Noise M&M principles 

• Sector developments 

• EU legislation 

• Future monitoring & management priorities 

 

 

 

 

 

 

Overview 



 

 

Move from near-field mitigation 

 

 

to management at scale of impact 

Omnidirectional sound energy levels from a single seismic airgun 

shot in Harrison Bay, North Slope, Alaska, integrated over 1 second  

Progress on marine noise pollution 

 

 

• Scale of potential effects 

• Developing tools  



 

• Recognition of (mass) strandings  

• Behavioural and physiological impacts  

• Context 

• Funding 

• Novel technologies 

• Policy recog’d increasing evidence  

• Existing and new legislation 

• Management on broader spatio-temporal scales 

• Long-term cumulative (multi-sector) management  

 

 

Progress on marine noise pollution 



 

 

 

 

 

 

 

 
 

Uncertainty in marine mammal populations 

Miller et al., 2009; ; Hatch et al. 2012; Claridge, 2013; Moore and Barlow 

2013; Thompson et al., 2013 

Also, see reviews: e.g. Richardson et al., 1995; National Research Council, 

2003; Simmonds et al., 2004; Hildebrand, 2005; Nowacek et al., 2007; 

Weilgart, 2007; Simmonds et al., 2014; Dolman & Jasny, accepted 

High probability of not 

detecting precipitous 

declines in US marine 

mammal populations 

(Taylor et al., 2007) 

 

 



 

Status of features reported under the initial evaluation by  

EU Member States following the requirements set by the MSFD 

European Environment Agency, 2014; 

Santos & Pierce, 2015 



Charting progress II: The State of UK Seas 



Some management and mitigation principles 

• Scale of solution must match scale of problem 

• Fully account for uncertainties 

• All sector planning should include SEA, EIA, MPAs 

• Alternative technologies and source-quieting  

• Multi-sector management of cumulative effects 

 



 

• >140 OWFs to be developed in 

German waters, max. received 

levels set at 750 m for porpoise 

 

• Rapid development of mitigation 

technology 

– Technical win  

– Biological win 

I) pile driving: 

Effective mitigation for OWF development 

Brookes et al., 2012; Diedericks et al., 2012; 

WDC, 2013 (review);  De Jong et al., 2015;  



PCOD impact scenario – German EEZ 

 Ursula K Verfuss, Carol E. Sparling, Cormac G Booth  

SMRU Marine 

IMCC Noise Workshop, Glasgow,13th August 2014  

12.6% to 0.2%     

by yr 12   

(Verfuss, 2014) 



II) commercial shipping: 

Reducing shipping noise globally 

McDonald et al., 2006; Parks et al., 2007; 

Parks et al., 2009; Clark et al., 2009; Hatch et 

al., 2012; Rolland et al., 2012; Risch, this 

conference 

 

Low-frequency ambient noise trends in the 

North Pacific (Scholik-Schlomer et al. 2011) 

• Global merchant fleet is the greatest contributor to 

increasing background noise levels 

 
• Chronic stress, masking & 

compromise in acoustic comms, 

foraging and navigation  

 

• IMO voluntary guidelines for ship 

quieting measures (IMO, 2013) 



 

• JNCC seismic guidelines (1995; 1998; 2010) 

• Transmission of energy over ~4,000 km 

(Nieukirk et al., 2012) 

• Multi-beam “plausible, if not likely” factor in 

Madagascar MHW stranding (Southall et al., 

2013) 

• Disturbance impacts (Stone and Tasker, 

2015) 

• Airgun alternatives (Monday pm session) 

III) airguns:  

Seismic surveys/geophysical exploration  

Weir & Dolman, 2007; Compton et al., 2007; 

Nowacek et al., 2013; Leaper, 2014; Stone, 2015; 

Nations et al., this conf.  



IV) military sonar: 

Habitat based mitigation of military 

exercises 

 

Fernandez et al., 2013; Roman et al., 2013; von 

Benda-Beckmann, this conf. 

US Navy subject to 

programmatic rulemaking   

Predictive habitat modeling to 

establish siting alternatives/ 

exclusion areas, e.g. Atlantic 

Fleet sonar training area 

Need more critical habitat exclusion areas 

in Europe like that in the Canary Islands 



• Increasingly used as mitigation 

• Not without impact 

– Introduce additional noise 

– Hearing impairment (Lepper et al., 2014; 

Tougaard et al., 2015) 

 

• Oversight required 

– Operational 

– Monitoring 

 

 

Active acoustic deterrents 

Pace, this conference  



Kelly et al., 2015; Boyes & Elliott, 2014 



EU Strategic Environmental Assessment 

Directive 

• Allows for better cumulative, reasonable alternatives, 

monitoring, quality of environmental reporting 

• Consideration of sector-wide exclusions / siting 

measures SEA used to address cumulative noise 

impacts from individual sectors:  

 

1/3 of 18 Wind SEAs reviewed were 

unsatisfactory  

(Phylip-Jones & Fisher, 2014) 



• Indicator 11.1.1 for ‘low and mid freq. impulsive sounds’  

• Indicator 11.2.1 for ‘continuous low freq. sound’ 

• - Focus on understanding pressures on the environment 

 = Monitoring via Noise Register 

 

• MSs - energy levels do not adversely affect the marine 

• Aim to measure cumulative pressure from all noise 

sources so that targets could be set and appropriate 

management action taken to achieve GES 

 

EU Marine Strategy Framework Directive 



MSFD aims to be the environmental pillar of an 

Integrated Maritime Policy for Europe, which 

incorporates the Ecosystem Approach and the 

Precautionary Principle into the management of marine 

waters” (Santos & Pierce, 2015) 

 

 



European Favourable Conservation Status  

 

EU Habitats Directive  Article 17 reporting 

 

 

 

 

 
 

GES is defined as being reached when ‘‘the overall state 

of the environment in marine waters provides ecologically 

diverse and dynamic oceans and seas which are  

healthy and productive’’ 



• Lack of knowledge on baseline conditions  

• Lack of knowledge on relationship between 

pressure, impacts and significance 

• Increasing evidence of negative consequences 

• Are the current Indicators adequate to ensure GES 

by 2020?  

 

ACCOBAMS Ecological Guidance, 2014 

EU MSFD – will we achieve GES? 



1. Either set trend targets & move towards limits 

(thresholds) as more data become available  

 

 

 

 

 

 

2. Or set precautionary thresholds using all tools 

available to enable noise reductions or caps across 

sectors – NGO preferred approach 

  

Achievement (and maintenance) of MSFD GES 



 

Perhaps another indicator is required in parallel to existing 

monitoring indicators to enable limits &/or reductions in 

noise producing activities 

 



• Strategic baseline  

• Impact field studies 

• EU engagement & funding 

Conclusion – monitoring priorities  



• Reduction in noise producing activities 

• Source reduction technologies, e.g. seismic 

– Reduce reliance on ADDs 

– Management of cumulative effects 

– Multi-sector impacts 

 

 

 

Conclusion – management priorities  



• Complete network of MPAs  

• Quality SEAs & EIAs 

• An ‘action’ indicator to achieve GES 

 

 

 

Healthy, well-studied populations of marine mammals 

whose lives are not impacted by excessive noise pollution 

Conclusion – more management priorities  



 

Thanks to OCEANOISE and WDC 

for funding 
 

Thank you! 
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