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Abstract - Harmiill aquatic organisms introduced by ship movement cause marine ecosystem disturbances and are in the form ot
ballastwater and biofouling. Harmfil marine life from ballastwater has been considerably reduced because mandatory treatment on all
vessels Is required to install onboard vessels. However, there remains risk of migration because biofouling is recommended to countries
1or management through the IMO guidelines. In particular, bioouling management has recently attracted attention for achieving IMO
GHG reduction targets because it contributes to energy efliciency, as well as there are reasons for marine ecosystem protection. In recent
years, Increasing international consensus on the need for biofouling management is likely to lead to enforcement regulations. Thus, this
study suggests the management method of hull attachment organisms in Korea, focusing on the cases of foreign countries that have
regulated hull attachment organisms.
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Table 1 List of hazardous creatures due to ship
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Name

Native to

Introduced to

Impact

Cholera
Vibrio cholerae
(various strains)

Various strains
with broad ranges

South America,
Gulf of Mexico
and other areas

Some cholera epidemics are reported to be have been associated with ballast water

Cladoceran Water Flea
Cercopagis pengoi

Black and Caspian
Seas

Baltic Sea

Reproduces to form very large populations that dominate the zooplankton community
and clog fishing nets and trawls, with associated economic impacts.

Chinese mitten crab
Eiocheir sinensis

Northern Asia

Western Europe,
Baltic Sea and
west coast North
America

Undergoes mass migrations for reproductive purposes. Burrows into river banks and
dykes causing erosion and siltation. Preys on native fish and invertebrate species,
causing local extinctions during population outbreaks. Interferes with fishing
activities.

Toxic
algae(red/brown/ green
tides) various species

Various species
with broad ranges

Several species
have been
transferred to new
areas in ships’
ballast water

May form harmful algae blooms. Depending on the species, can cause massive Kkills
of marine life through oxygen depletion, release of toxins and/or mucus. Can foul
beaches and impact on tourism and recreation. Some species may contaminate
filter—feeding shellfish and cause fisheries to be closed. Comumptmn of contaminated
shellfish by humans may cause severe illness and death.

Round goby
Neogobius
melanostomus

Black, Asov and
Caspian Seas

Baltic Sea and
North America

Highly adaptable and invasive. Increases in numbers and spreads quickly. Competes
for food and habitats with native fishes including commercially important species,
and preys on their eggs and young. Spawns multiple times per season and survives
in poor water quality.

North American comb
jelly Mnemiopsis leidyi

Eastern seaboard of
the Americas

Black, Azov and
Caspian Seas

Reproduces rapidly (self fertilizing hermaphrodite) under favourable conditions.
Feeds excessively on zooplankton. Depletes zooplankton stocks; altering food web
and ecosystem function. Contnbuted 31gmf1cantly to collapse of Black and Asov Sea
flshenes in 1990s, with massive economic and social impact. Now threatens similar
impact in Casplan Sea.

North Pacific seastar
Asterias amurensis

Northern Pacific

Southern Australia

Reproduces in large numbers, reaching ‘plague’ proportions rapidly in invaded
environments. Feeds on shellfish, including commercially valuable scallop, oyster and
clam species.

Zebra mussel
Dreissena polymorpha

Eastern Europe
(Black Sea)

Introduced to:
western and
northern Europe,
including Ireland
and Baltic Sea;
eastern half of
North America

Fouls all available hard surfaces in mass numbers. Displaces native aquatic life.
Alters habitats, ecosystem and food web. Causes severe fouling problems on
infrastructure and vessels. Blocks water intake pipes, sluices and irrigation ditches.
Economic costs to USA alone of around US$750 million to $1 billion between 1989
and 2000.

Southern
Australia, New

Grows and spreads rapidly, both vegetatively and through dispersal of spores.

European green crab
Carcinus maenus

European Atlantic
coast

Australia, South
Africa, the United
States and Japan

Asian kelp North Asiz Zealand, w est Displaces native algae and marine life. Alters habitat, ecosystem and food web. May
Undaria pinnatifida orthern Asia Coast of the affect commercial shellfish stocks through space competition and alteration of
United States, habitats.
Europe and
Argentina
Southern Highly adaptable and invasive. Resistant to predation due to hard shell. Competes

with and displaces native crabs and becomes a dominant species in invaded areas.
Consumes and depletes wide range of prey species. Alters inter-tidal rocky shore
ecosystem.

Source

. Invasive Aquatic Species (IAS), IMO, 2019
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Fig. 1 CO, reductions of technical and operational measures
by ship types
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Table 2 Considerations for Biofouling Management using
Res.MPC.207(62)

Details

- Anti-Fouling System of Main Line
- Inspection and maintenance plan for

Element

Placement of

Biofouling Anti-Fouling System
Management | - Safety of personnel involved in
Plan and operating conditions and operation
Biofouling - Procedure for disposal of attached
Record Book organisms

- Other evidence

Inf i f . . . .
ormation of | _ Applying anti—corrosion paint to

chr(r)nvth;rle hull anq niche.areas .
prevention - Regular inspection and §leamng of
the hull should be carried out.

systems

Provide - Selection of MPI companies by port
information and disclosure of information
related to - Underwater inspection instructions
underwater (Chip cleaning, dry docking report,
inspection photos and video data)

Minimize risk

of hull
adhesion even | — Confirmation of efforts to minimize
during the the risk of defects in hulls on the
design and design drawings
construction
of vessels
MO - Notify inspection methods, MPI
Notifications companies, port country controls, etc.
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Table 3 Craft Risk Management Standard: Biofouling on Vessels Arriving to New Zealand-tolerance limit

Hull part Allowable Biofouling
Long-Stay All hull Slime layer;
Vessels surfaces Goose barnacles
Hull part Allowable biofouling
All hull Slime layer;
surfaces Goose barnacles.
Green algae growth of unrestricted cover and no more than 50 mm in frond, filament or
beard length;
. Brown and red algal growth of no more than 4 mm in length;
Wind and - - - -
water line Incidental (maximum of 1%6) coverage of one organism type of either tubeworms,
bryozoans or barnacles, occurring as:
- isolated individuals or small clusters; and
- a single species, or what appears to be the same species.
Algal growth occurring as:
- no more than 4 mm in length; and
- continuous strips and/or patches of no more than 50 mm in width.
Short-Sta Hull area Incidental (maximum of 1%) coverage of one organism type of either tubeworms,
Vesselsy bryozoans or barnacles, occurring as:
- 1solated individuals or small clusters that have no algal overgrowth; and
- a single species, or what appears to be the same species.
Algal growth occurring as:
- no more than 4 mm in length; and
- continuous strips and/or patches of no more than 50 mm in width.
Scattered (maximum of 5%) coverage of one organism type of either tubeworms,
bryozoans or barnacles, occurring as:
Niche areas - widely spaced individuals and/or infrequent, patchy clusters that have no algal
overgrowth; and
- a single species, or what appears to be the same species; and
Incidental (maximum of 1%) coverage of a second organism type of either tubeworms,
bryozoans or barnacles, occurring as:
@ 1isolated individuals or small clusters that have no algal overgrowth; and
@ a single species, or what appears to be the same species.
Source : New Zealand government, 2018

- 154 -



3.3 FEE=

2014 AAF2AE #7]E<0 CRMS-BIOFOUL (Craft
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15 the vessels' antifouling
system in service?

N o
¥ > High risk
¥
Is the antifouling system in
the first half of its service
life?
v | B
Has the vessel been
l laid up for one or

more periods over 30
days since last
antifouling application?

Has the vessel been laid up
for one or more periods
over 30 days since last

Y last year, and has the vessel N

antifouling application?

l

v

High risk

vl N

Has there been an in-water

inspection or clean in the last

year, and has the vessel met
the threshold?

¥

¥

Low risk

Fig. 2 Biofouling self-diagnosis process
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