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Marine industries 

Review by OSPAR 2009



12/3/2019 4
BSH, 2011



0.01                    0.10                      1                       10                       100                    200
Frequency (kHz)

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjc4P669LHYAhXC0aQKHRa-CCIQjRwIBw&url=http://www.coloring-pictures.net/drawings/boat/supertanker.php&psig=AOvVaw1ghJ2rDjcfyZ7TshCLGBxZ&ust=1514729285450279


12/3/2019 6

Impulsive and continuos noise

(MSFD; Tasker et al. 2010)
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Major issues
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 Displacement due to behavioural response to high 

intensity impulsive sound (e.g. pile driving)

 Reduction of communication space due to increase 

in ambient noise (shipping, dredging)

 Physiological changes indicating a stress response 

due to increase mainly of ambient noise (shipping)

(see OSPAR 2009; Tasker et al. 2010; UN 2018)



Independent, non-profit, professional organizations

Exchange of knowledge and experience on all aspects of dredging and 

marine construction

• WODA – World Organization of Dredging Associations 

• WEDA - Western Dredging Association serving the Americas

• CEDA - Central Dredging Association serving Europe, Africa and ME

• EADA - Eastern Dredging Association serving the Asian and Pacific region



Expert Groups on Underwater Sound 

http://www.dredging.org/, special thanks to Anna Csiti

http://www.dredging.org/


Dredging

Excavation of sediment from a sea, river or lake bed and the

handling and transport of the excavated sediments and soils to a

placement site elsewhere

• Construction and maintenance of ports and waterways, dikes and other 

infrastructures

• Reclamation of new land

• Flood and storm protection and erosion control by maintaining river flows and by 

nourishing beaches

• Extraction of mineral resources from underwater deposits, particularly sand and 

gravel, to provide raw materials for the construction industry

• Environmental remediation of contaminated sediments.



Dredger types and noisy activities

• Cutter suction dredgers (CSD), 

• trailing suction hopper dredgers (TSHD),

• grab dredgers (GD) 

• backhoe dredgers (BHD)

Activities generating sound: 

• Dredging excavation

• Dredging vessels during transport

• Dredged material placement



What is the problem?

How far does the sound spread and how many 

animals are in range of the sound? 

How do they react to the sounds? 

How can we 

mitigate 

impacts?  

Risk Based Approach to Noise Assessment

© DHI





Dredging sound 

De Jong et al. 2009 Maasvlakte 2, Port of Rotterdam 



How does dredging compare? 

© Seiche Ltd



Documented effects of dredging

(©Lutz von der Heyde)

• Gray, bowhead and minke whales avoid areas of dredging activity 

• Bottlenose dolphin presence declined during harbor construction 

including dredging 

• Harbour porpoises leave areas during sand extraction. The reactions were 

relatively short term however
(Review by Todd et al. 2015)



Hearing loss, injury

• TTS studies in some

marine mammal and fish

species

• Depending on sound type 

and acoustic dose

• Cumulative exposure

important



Summary of CEDA / WODA 

• Dredging comprises lower sound 

pressure levels compared to other 

activities (e.g. pile driving)

• Behavioural impacts and masking 

possible

• TTS to consider at long exposures

• Injury unlikely 
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Disturbance
• Sound source

• Intensity 

• Exposure

Behaviour

change
• Swimming speed

• Schooling 

behaviour

• Interruption of 

feeding

• Interruption of 

spawning

• Interruption of 

migration  

Vital 

rates
• Year-to-

year 

survival

• Spawning 

success

• Maturation

• Fecundity

PCAD Framework

Population 

Dynamics

• Population 

growth

• Population 

structure  
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Sound response model illustration



Take home 

• Marine industries emit a variety of 

sounds

• Some key issues have been identified 

• Marine industry impacts can be 

managed using a risk based approach

• WODA and CEDA are good examples 

for information transfer into society 

• Some key issues can be tackled using 

new methods (e.g. ABM)


