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Impact Assessment: US vs Europe

• Different species
• Functional Hearing Groups

• Accumulation of acoustic energy
• Sound Exposure Level (SEL)



Sound from a pile

after Reinhall and Dahl, 2011; 
Dahl, 2015







Auditory Weighting Functions (NMFS 2016/2018)



Thresholds (NMFS 2018)
Table 1. Summary of relevant PTS onset acoustic thresholds (NMFS 2018). 

Hearing group 

PTS onset thresholds*  
(received level) 

Impulsive Non-impulsive 

Low-frequency (LF) cetaceans 
Lpk, flat: 219 dB  

LE, LF, 24h: 183 dB 
LE, LF, 24h: 199 dB 

Mid-frequency (MF) cetaceans 
Lpk, flat: 230 dB  

LE, MF, 24h: 185 dB 
LE, MF, 24h: 198 dB 

High-frequency (HF) cetaceans 
Lpk, flat: 202 dB  

LE, HF, 24h: 155 dB 
LE, HF, 24h: 173 dB 

Phocid seals in water (PW) 
Lpk, flat: 218 dB  

LE, PW, 24h: 185 dB 
LE, PW, 24h: 201 dB 

* Dual metric acoustic thresholds for impulsive sounds: Use whichever results in the largest isopleth for calculating PTS onset. If a non-
impulsive sound has the potential of exceeding the peak sound pressure level thresholds associated with impulsive sounds, these thresholds 
should also be considered.  
Lpk, flat–peak sound pressure is flat weighted or unweighted and has a reference value of 1 µPa 
LE - denotes cumulative sound exposure over a 24-hour period and has a reference value of 1 µPa2s 
The subscript associated with cumulative sound exposure level thresholds indicates the designated marine mammal auditory weighting. 
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How do we measure the “loudness” of this signal?
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Peak value
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Looking beyond just the peak value
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Sound Exposure Level (SEL)



Period T





Animals move 



Your receive level is determined by where you are in the sound field



Site 1: Deep water Site 3: In Canyon

Site 4: 45 m on bank Site 5: 97 m


