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Underwater Soun

The Central Dredging Association is committed to
i I ibl of dredging
activitics and this paper — produced by the CEDA
Environment Commission — seeks to inform those parties
concerned abouot soends produced by dredgers
Dredging i an activity that is carricd out for many purposcs.
The dredging procoss can smplssically be described as the

cxcavation of scdiment from a sca, river or lake bed and the

handiing and transport of the cxcavated sediments and soils to a

placement site ceewhere. Dredging is commenly apphicd for:

=C tom and mai of ports and dikes
and other infrastractures

* Reclamation of new land

* Flood and storm protection and crosion control by maintaining
river ows and by nourishing beaches

* Extraction of mincral resources from underwater deposits,
particularly sand and gravel, to provide raw matcriak for the
construction industry, and

= Envi 1 dation of i d sediments.
Thus dredging provides many bencits to socicty with the goal

of sustainable development while protecting namral resoaroes

and quality of lifc.

It can be described as 2 moving wave in
which particles of the medium are forced together and then
apart. This creates changes m pressure that propagase with the
speed of sound.

The speed of sound in water is more than four times faster than
m air and attenuation is also moch less in water comparcd to aic
Thas, watcr is an idcal medium for sound propagation.

Sounds can be described in torms of their mtonsaty, which
is measurcd or cxpressed in decibels (dB), pitch or frequency
{in Hertz or kiloherez) and their duration (in scconds or
milliscconds).

{ - Both the natural enviranment
and man can produce underwater soand. Matral sources of sound
can be voclisations. of marine life — o the clabarate songs of
humpback whales or the snapping of shrimp. Wind, rain, waves,
and subsca volcanik and scismic actwvity all contribute to ambacne
sounds m bodics of watcr.

Human-induccd sound comes from constroction of marine
infrastructure (including dredging) and indastrial activitics

such as drilling or " kg dreding]

shipping; military activitics using various types of sonar;
gcophysical exploration nsing scismic surveys, and a varicty
of othcr activitics.

Like many other activitics, dredging produces sound.
Tecently, the issuc of cfects of undorwater sound on aguatic life
has recoived broader attoation within the scicntific ity

Antk ic snand soorces can be broadly divided into high

imtensity impulsive sources, such as pile driving, and los intonsive

with stakchalders and the gencral pablic.

In this paper we will:
Summariss the cHfocts of sound on aquatic lif o sct the ssone

2. Describe im derail the underwater sounds gencrated by various

components of the dredging process

Summariss what is known aboat posntial cfcos of
dredging sounds

4). ldensify options for managing dredging-relased sound, and
Provide conchusions and an cutline of future arcas of rescarch,
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bat more sonrees like shipping and dredging, It has
to be noecd here thas the dredging floct represents 0.5% of the
world total shipping flect.

Human activitics in the aquatic environment have
tensificd since the last contury and rescarch has indicated
thar ambicnt sound has been increasing in some regions too.
Whilc ambicnt sound lowcls arc the result of both natural and
anthropogenic souress, it is the larer we have control over
sinee thess can be managed.

Uise of sc

undorwater, many marine spocics usc it for a vancty of porposcs.

— As soand warsits very well
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* Production of a further state-of-
the-art review of ambient
sound, dredging induced
underwater sound and their
impact on aquatic biota

 Development of an underwater
sound monitoring
protocol/procedure

* Provision of technical guidance
on how to assess underwater
sound by dredging.

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

Water is an ideal medium for sound

Sound is more than four times faster underwater compared to air
and there is less attenuation
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Marine life is noisy!
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Use of sound
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Marine Strategy Framework Directive

Introduction of energy, including underwater
noise, is at levels that do not adversely affect
the marine enwronment (EU MSFD)

wv [date from footer] [footer text] 9 D ﬁ




Risk assessment (Boyd et al. 2008)

Risk identification

Identification of risk (e.g. behavioural impact)
EXpOSUI‘e assessment :
Overlap between noise and receiver

| |

DOSG-I’eSpOI’lSG assessment
Determine range of possible responses (e.g. dose-
response relationships)

Risk characterisation and management




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

e Construction and maintenance of ports and waterways, dikes and other infrastructures

e Reclamation of new land

* Flood and storm protection and erosion control by maintaining river flows and by
nourishing beaches

e Extraction of mineral resources from underwater deposits, particularly sand and gravel,
to provide raw materials for the construction industry

* Environmental remediation of contaminated sediments.
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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

WODAm Dr. Frank Thomsen — DHI Group
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Trailing Suction Hc
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Grab Dredger
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Measuring dredging sound

dredging & transport

track TSHD

rainbowing & pumping ashore
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After de Jong et al. 2010; MS = measurement stations; d1, d2, d3 = distances




New TSHD investigations -1
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Marine sound sources

© Saicha Ltd. 2006
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Figure 4. Noise levels and frequencies of anthropogenic and naturally occurring sound sources in the marine environment
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Detection of dredging sound
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Masking potential of dredging sound
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Properties
-duration
-transient /
continuous

Response
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Documented effects of dredging

(©Lutz von der Heyde)

* Gray and bowhead whales avoid areas of dredging activity
(reviewed by Richardson et al. 1995)

e Harbour porpoises leave areas during sand extraction. The

reactions were relatively short term however (Diederichs et al.
2010)
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Hearing loss

e TTS studies in a few marine
mammal and fish species

 Depending on sound type,
duration and pressure

* Long term exposure can lead
to TTS
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Mitigation

Acoustic devices Equipment Design
(e.g. Pinger) (e.g. pile sleeves)

Timing Bubble curtain

Monitoring of safety Ramp up / soft-start

zones (visual and
acoustic)

Research

Nehls et al. 2007
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Conclusions

* Dredging assessment shall follow a risk
based appaoch as outlined in the
guidance paper

* Behavioural impacts and masking are
possible

 TTS has to be considered at exposures
over long time

* Injury is unlikely

* More studies on dredging sounds and
effects on marine life are needed
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Managing the impdcts of underwater sound
Strengthen your EIA, for easier project approval and a small environmental footprint

frth@dhigroup.com
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