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ﬁn Noise sources to consider
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ﬁh Zones of noise influence
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Dﬂth What are the consequences of disturbance?
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Pile driving

Physiological Consequences
Injury, Impairment, Death

Displacement and Avoidance

Fitness @
Reduced reproductive Rate and Growth

Predator-Prey Interaction
Interruption of feeding
,/ and tracking of prey
-@9‘

Communication and Masking
Reduced Communication Ranges and
Loss of Information \ \

Déhne et al. 2016
Adapted from
. Slabbekorn et al. 2010

) 7 Distribution Effects ‘




ﬁh Alpha Ventus — Germanies first offshore wind farm
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Built 2009, 12 Generators,
Tripods, Jackets (42 foundations)

Aerial Surveys & Acoustic Monitoring
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‘ Deutsches
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Taking thresholds into legislation

Year

2005 - 2007

2007 - 2009

2009 - 2013

2013
2015-7

2014 -ongoing

Progress

Lucke et al. (2009): Onset of temporary threshold shift for a single strike in porpoises is ~164 dB
re uPa2s SEL and ~ 190 dB re pPa peak

German Agencies UBA and BFN propose a preliminary and probably precautionary value of 160
dB re pPa2s SEL and 190 dB re pPa peak-peak in 750 m distance from piling

The licensing agency BSH hands out licenses with the obligation to keep the noise below the
precautionary limit

Noise Mitigation Concept adopted by the German Bundestag
Development of a noise mitigation concept for the Baltic Sea

Other countries like Belgium and Netherlands follow the German example




ﬁh Mitigation Example — Pile Driving
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Avoid exposure Alter the emitted sound Displace the animals

Efficiacy to protect animals from injury

Efficiacy to protect animals from disturbance

Willingness to actually implement the mitigation _

Use of limits / thresholds




ﬁh DanTysk Wind Farm (2013)
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DanTysk Wind Farm (2013) D@ S

h My
AMAAAAAN ola \ I,'\ W
\

Pressure (Pa)

_ Station: C1 1 _ Station: B1 } _ Station: B1 | _ Station: B1 ]
1 . 1 . 1 ) 1
unmitigated Bubble Curtain 1 Bubble Curtain 2 both
< ’0 (ﬂ ’0 (ﬂ ’0 (ﬂ ’0
’0
14 -16 km S

High frequency content (>1 kHz) can be reduced to ambient noise levels in ~16 km distance



~ A Consult ' Displacement
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~ A Consult ' Displacement
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Distance: 3-6 km © Before © Seal scarer
® Pile driving @ After
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~ A Consult ' Displacement
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~ A Consult ' Displacement
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Distance: 9-12 km @ Before © Seal scarer
@ Pile driving @ After
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Seal Scarer still as effective in displacement as piling...




n. I Consult . ® Displacement
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Short summary

Reduction in displacement distances and duration by bubble curtains
Bubble curtains reduced high and low frequency noise
Seal scarers displaced porpoises effectively

Effect of initial deterrence:
Similiar displacement distances to pile driving using noise mitigation

Effects on population level?

Other Species?
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ﬁh A positive perspective (for the North Sea only?)
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Standards for ElAs

Noise
Mitigation
Concept

Monitoring
/Enforcing

160 dB re pPa?s SEL
190 dBre pPalL,,
and Thresholds
weighted metric for each species
of concern? (NOAA: 140 dB SEL
weighted for porpoises)
#animals disturbed? 16

Putting precautionary
thresholds into legistlation
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 Mitigation
— Enforcement can only be carried out, when thresholds are
established

— The Iindustry needs guidance, but they will have their own ideas
how to achieve their goals

— Explosions have to be mitigated
 Population consequences of disturbance
— Trade offs between injury / disturbance

— Stress / Physiology / Reproduction
— Biological context
e ...ranking of noise impacts necessary

e ...Species specific reactions are more complex than
currently assumed
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Thank you for your attention!

Federal Agency
7A¢ for Nature
Conservation

© Holger Petersen
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