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Suggestion of Safety Level in Fish Farming by Impulsive Sound
Tae Hong Choi, Jung Han Kim, Ha Lim Song, Chin Surk Ko*

Abstract As for noise and vibration occurring due to construction near fish farms, engineering and the technical
opinions of experts in different areas were excluded in calculating any damage. The victims tend to present only
biological consulting-based opinions while construction companies tend to present information on general
construction noise and vibration as they have little biological knowledge on fish. So, the National Environmental
Dispute Medication Commission presented specific damage standard in 2009 through studies on standard in
calculating compensation and damage assessment of farm-raised fish that were affected by noise and vibration.
Currently, 140 dB re 1 pPa is accepted as damage standard of underwater noise in the country. This standard
is the RMS value of continuous sounds for more than a second, not the impulsive sounds. To look up the data
on existing studies, fish showed different reactions to underwater sounds according to the different kinds of fish
such as ostariophysan or non-ostariophysan, and pinnipeds or non-pinnipeds. So, this study will present damage
standards for impulsive sounds in consideration of the differences in the characteristics of the impulsive and
continuous sounds.
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Fig. 1. Intimidation level of continuous sound for various kinds of fishes (/&L L, 1996b)
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Fig. 2. Intimidation level of pulse sound for various kinds of fishes ({12, 1996b)
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Table 1. Underwater noise measurement methods and safe criteria (Park, 2011)

Foreign

® Acceptance criteria of impact water pressure change that occurs in a moment about
fish with a swim bladder :

1. Alaska department of 2.7 psi (205.4 dB re 1 pPa)
fish and game, 1991

® The maximum vibration velocity in place scattering in the initial incubation step
after spawning : 0.5 inch/s (1.27 cm/s)

® (Criteria of underwater pressure in spawning site

2. Fisheries law of Canadian 100 KPa (220 dB re 1 uPa)
confederation Maritime

Affairs and Fisheries

® (Criteria of ground vibration in spawning ground :
1.3 cm/s (Jesen, 2003)

Interim criteria

3. FHWG agreement in Agreement in principle

principle technical/ for injury
policy meeting Peak 206 dB - for all size of fish
Vancouver, WA . ® 187 dB - for fish size of two grams or greater.
(Payne et al. 2008) Cumulative, SEL ® 183 dB - for fish size of less than two grams.
Species Injury threshold Harassment
4. Oregon LNG terminal e Pinnipedia (Seal etc.) e 190 dB rms e 180 dB rms

and Oregon pipeline

. . ® Mammal (Whale etc.) ® 180 dB rms ® 160 dB rms
project-underwater noise
propagation monitoring ® Fish of 2 g and over * 206 dB peak, . ® 150 dB rms
and Mitigation 187 SEL(Cumulative)
Bastasch et al., 2008 . 206 dB k
( ) e Fish of 2 g and less * peas, e 150 dB rms

183 SEL(Cumulative)

Note) dB : deciBel, rms : root mean square, SEL : Sound Exposure Level
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Table 2. An example of safety level adopted by National Environmental Dispute Mediation Commission (2009b)

Cateeo Air sound Vibration level Underwater sound
gory (dB(A)) (dB(V)) (dB/upa)
Regulation 50 to 60 and less 55 to 60 and less 140 and less
standard
D1ff$:rence in 15 to 20 15 to 20 15 to 20
ambient level

Table 3. An example of safety level adopted by National Environmental Dispute Mediation Commission (2009a)

Damage states of Assessment Criteria of damage recognition
farming fish method g g
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