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Figure 4-65 Contour plot showing the estimated 130, 90 and 75 dBht peak-to-peak impact 
ranges for Red Sea Bream for the installation of a 6.5m monopile, positioned east in the 

Rampion offshore wind farm site 
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Figure 4-66 Contour plot showing the estimated 130, 90 and 75 dBht peak-to-peak impact 

ranges for Sand Lance for the installation of a 6.5m monopile, positioned east in the 
Rampion offshore wind farm site 
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Figure 4-67 Contour plot showing the estimated 130, 90 and 75 dBht peak-to-peak impact 

ranges for Seahorse for the installation of a 6.5m monopile, positioned east in the 
Rampion offshore wind farm site 
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Figure 4-68 Contour plot showing the estimated 130, 90 and 75 dBht peak-to-peak impact 

ranges for Shad for the installation of a 6.5m monopile, positioned east in the Rampion 
offshore wind farm site 
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Figure 4-69 Contour plot showing the estimated 130, 90 and 75 dBht peak-to-peak impact 
ranges for Bottlenose Dolphin for the installation of a 6.5m monopile, positioned east in 

the Rampion offshore wind farm site 
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Figure 4-70 Contour plot showing the estimated 130, 90 and 75 dBht peak-to-peak impact 

ranges for Harbour Porpoise for the installation of a 6.5m monopile, positioned east in 
the Rampion offshore wind farm site 
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Figure 4-71 Contour plot showing the estimated 130, 90 and 75 dBht peak-to-peak impact 

ranges for Harbour Seal for the installation of a 6.5m monopile, positioned east in the 
Rampion offshore wind farm site 
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 Figure 4-72 Contour plot showing the estimated 130, 90 and 75 dBht peak-to-peak impact 

ranges for Humpback Whale for the installation of a 6.5m monopile, positioned east in 
the Rampion offshore wind farm site 
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4.6 M-Weighted SELs 

The accumulated exposure to sound for marine mammals has been assessed using the criteria 
proposed by Southall et al (2007), using M-Weighted SELs. This has been done by calculating a 
starting range for each marine mammal group, whereby the receptor would be able to escape 
the affected area without receiving the specified level of sound where auditory injury is expected 
to occur. Tables 4-12 to 4-17 show a summary of these ranges, assuming a swim speed of 
1.5 ms-1, an average cruising speed for a harbour porpoise. The largest ranges are calculated for 
the 186 dB criteria for pinnipeds (in water). For piling operations of a 6.5 m monopile located east 
in the Rampion offshore wind farm site a maximum range of 16.7 km is likely to be needed at the 
onset of the impact piling to avoid a damaging exposure to sound using the Southall criteria.  

Figures 4-73 to 4-96 show contour plots for pinnipeds (in water). The contours represent the 
modelled starting ranges for a fleeing animal to receive a level of 186 dB re 1 µPa2/s (Mpw) over 
the total installation time of the pile, i.e. animals within this range at the start of piling will receive a 
dose of 186 dB re 1 µPa2s SEL or greater. 

Range to auditory injury 
criteria 

Jacket structure (W)  
1.53m pin pile 

Max Min Mean 
Low Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mlf) <100 m <100 m <100 m 

Mid Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mmf) 

<100 m <100 m <100 m 

High Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mhf) 

<100 m <100 m <100 m 

Pinnipeds (in water) 
(186 dB re. 1 µPa2/s (Mpw) 600 m 200 m 370 m 

Table 4-12 Summary of the ranges out to which auditory injury is predicted during the 
installation of 1.53m pin pile jacket structure for a fleeing animal using the M-Weighted 

SEL criteria 
 

Range to auditory injury 
criteria  

Jacket structure (E) 
1.53m pin pile 

Max Min Mean 
Low Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mlf) <100 m <100 m <100 m 

Mid Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mmf) 

<100 m <100 m <100 m 

High Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mhf) 

<100 m <100 m <100 m 

Pinnipeds (in water) 
(186 dB re. 1 µPa2/s (Mpw) 

1900 m 800 m 1300 m 

Table 4-13 Summary of the ranges out to which auditory injury is predicted during the 
installation of 1.53m pin pile jacket structure for a fleeing animal using the M-Weighted 

SEL criteria 
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Range to auditory injury 
criteria 

Jacket structure (W)  
2.6 m pin pile 

Max Min Mean 
Low Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mlf) <100 m <100 m <100 m 

Mid Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mmf) 

<100 m <100 m <100 m 

High Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mhf) 

<100 m <100 m <100 m 

Pinnipeds (in water) 
(186 dB re. 1 µPa2/s (Mpw) 4200 m 1700 m 2800 m 

Table 4-14 Summary of the ranges out to which auditory injury is predicted during the 
installation of 2.6 m pin pile jacket structure for a fleeing animal using the M-Weighted 

SEL criteria 
 

Range to auditory injury 
criteria  

Jacket structure (E) 
2.6 m pin pile 

Max Min Mean 
Low Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mlf) <100 m <100 m <100 m 

Mid Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mmf) 

<100 m <100 m <100 m 

High Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mhf) 

<100 m <100 m <100 m 

Pinnipeds (in water) 
(186 dB re. 1 µPa2/s (Mpw) 

7800 m 3500 m 5700 m 

Table 4-15 Summary of the ranges out to which auditory injury is predicted during the 
installation of 2.6 m pin pile jacket structure for a fleeing animal using the M-Weighted 

SEL criteria 
 

Range to auditory injury 
criteria  

6.5 m Monopile (W) 

Max Min Mean 
Low Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mlf) 200 m 100 m 170 m 

Mid Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mmf) 

<100 m <100 m <100 m 

High Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mhf) 

<100 m <100 m <100 m 

Pinnipeds (in water) 
(186 dB re. 1 µPa2/s (Mpw) 11200 m 3900 m 7050 m 

Table 4-16 Summary of the ranges out to which auditory injury is predicted during the 
installation of 6.5 m monopile for a fleeing animal using the M-Weighted SEL criteria 
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Range to auditory injury 
criteria 

6.5 m Monopile (E) 

Max Min Mean 
Low Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mlf) 500 m 200 m 370 m 

Mid Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mmf) 

<100 m <100 m <100 m 

High Frequency Cetacean 
(198 dB re. 1 µPa2/s (Mhf) 

<100 m <100 m <100 m 

Pinnipeds (in water) 
(186 dB re. 1 µPa2/s (Mpw) 16400 m 6600 m 11600 m 

Table 4-17 Summary of the ranges out to which auditory injury is predicted during the 
installation of 6.5 m monopile for a fleeing animal using the M-Weighted SEL criteria 

 
Contour plots for 198 dB re 1 µPa2s M-weighting filters are not always visible as they are too 
small to display on a figure at this scale. 
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Figure 4-73 Contour plot showing the estimated M-Weighted SEL impact ranges for 
marine mammals for the 1.53m pin pile jacket structure scenario located west in the 

Rampion wind farm site 
 



Underwater Noise Assessment for the Proposed Rampion Offshore Wind Farm 
 

105 

 

Subacoustech Environmental Ltd 
Document Ref: E356R0310 

 
Figure 4-74 Contour plot showing the estimated M-Weighted SEL impact ranges for 
marine mammals for the 1.53m pin pile jacket structure scenario located east in the 

Rampion wind farm site 
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Figure 4-75 Contour plot showing the estimated M-Weighted SEL impact ranges for 
marine mammals for the 2.6m pin pile jacket structure scenario located west in the 

Rampion wind farm site 
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