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Abstract — The International Maritime Organization (IMO) continues to discuss ship’s ballast water and biofoul-
ing to ninimize the transfer of invasive aquatic species from entering the port. Since the entry into force of the
international convention, ballast water has been legally required to be discharged in accordance with the emission
permit standard by installing a ballast water management system approved by the government on international
ships since 2019. The Biofouling Guidelines for management of hull-attached organisms are being actively dis-
cussed in subcommittees of the IMO Marine Environmental Protection Committee. Currently, the draft of 2023
Biofouling Guideline, which revised the existing guidelines (2011 Biofouling Guideline), has requested approval
from the 80" MEPC, and guidance related to in-water cleaning for the management of biofouling will be set the
target completion year of the output to 2025. Considering this, it is expected that legal regulations will be imple-
mented after 2025 by developing Biofouling Management Convention and In-water Cleaning Guidance. New Zea-
land has enacted its own law on biofouling and has been implementing it as compulsory regulations since May
2018, and Australia will also manage biofouling as compulsory regulations from December 2023. To establish a
management system to protect the ecosystem of domestic ports from invasive aquatic species entering interna-
tional ports by biofouling, the government is supporting research projects to legislate on biofouling management,
support the domestic industry for in-water cleaning, and respond to the biofouling policy of the IMO.
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Table 1. List of main reports and guidance on biofouling in New Zealand
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2010 Requirements for vessels arriving in New Zealand

2010 Temporal development of biofouling assemblages

2011 Risk analysis (Vessel biofouling)

2012 Scenarios of vessel biofouling risk and their management (An evaluation of options)

2013 In-water cleaning of vessels (Biosecurity and chemical contamination risks)

2014 Biofouling on vessels arriving to New Zealand: CRMS-BIOFOULING

2014 Science underpinning the thresholds proposed in the CRMS (Biofouling on vessels arriving to New Zealand)
2015 In-water cleaning technologies (Review of information)

2015 Procedures for evaluating in-water systems to remove or treat vessel biofouling

2017 Guidance for commercial vessels: New Zealand’s new biofouling requirements (CRMS)

2018 Biofouling on vessels arriving to New Zealand (CRMS biofouling)

2018 Guidance document for CRMS for biofouling

2018 Guidance document for the craft risk management standard - Biofouling on vessels arriving to New Zealand
2018 Guidance document for the development of craft risk management plans for vessels

2018 Guidance for vessel owners: Developing a biofouling management plan

2018 Guideline for diving service providers (Inspecting vessels arriving to New Zealand)

2018 Technical guidance on biofouling management for vessels arriving to New Zealand
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Table 2. List of main reports and guidance on biofouling in Australia
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20150 7]5& HH-E tiAlIgt Biosecurity Act 2015 HES Al
dstar, 201613¢] ©]& A F Biosecurity Regulation 2016 &
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20201 3709) AFEIAE ZZEO R 2021'd Austrian In-water
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Amendment(Biofouling Management) Regulation 2021)°] tf &t
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W) A AT Bl 1S ekl Stk o] 4t
S5 0 AE L HA

s IFAAFIAE #d B A
2009 National biofouling management guidelines

2010 Review of biosecurity and contaminant risks associated with in-water cleaning
2011 Species biofouling risk assessment

2011 Vessel biofouling risk assessment

2013 In-water hull cleaning and filtration system: In-water cleaning trials(Report 1)
2013 In-water hull cleaning system cost and cost benefit analysis(Report 2)

2015 In-water treatment of vessels in Western Australian water: Guidance statement
2015 Antifouling and in-water cleaning guidelines

2020 Assessment of reproductive propagule size for biofouling risk groups

2020 Chemical contaminant risks associated with in-water cleaning of vessels

2020 MAMPEC modelling of key Australian ports to predict environmental impacts of in-water cleaning discharge
2021 Australian in-water cleaning standards: consultation draft

2022 Australian biofouling management requirements
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akaL S th(Kang er al.[2022]). sz Aute] FET7E 3008 ool Sl FRIE 2R ke
ul= 3173 B3l 2008 A2 Vessel General Permit(VGP)YE 31 %F2)(Marine Invasive Species Program Annual Vessul Reporting
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Qskar 9lom, Fhssitid Sajo] & wis Ao AR rolo] Tk we] ZAEE AARAAE 7158 715 3o) st

AAE A2sHes 78k Utk Al4.1.382 A%, A T 2 (Kang ef al[2022]).
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Table 3. General management of ship hull cleaning in Northern Europe and Australia/New Zealand based on response from national
authorities

Hull cleaning locations Methods employed Frequency Guidelines
Mainly shipyards. Sandblasting and water jet streams Parallel with repairs or servicing, Promotes the IMO guide-
Denmark In-water cleaning in ports and  in ship yards. Under-water ROVs i.e. variations between 0.5-5 year lines. Harbour permissions
anchorage. apply brushes or jet streams. intervals. given locally.

One Finnish company offers
Finland - in-water cleaning by divers using When needed. No national guidelines
brushes and residue collection.

Germany Large Dockyards Sand blasting - International guidelines.
Dockyards. However, =~ Removed fouling material is sampled
Nether-lands an initiative involving for toxic levels of inorganics, then No information available Promotes the IMO
in-water ROVs in one portis  discarded as waste and thus not ’ guidelines.
mentioned. returned into the water.
Promotes the IMO guide-
Norway Shipyards. - Parallel with repairs or servicing.lines. Harbour permissions

given locally.

The mechanical methods like sand-
blasting, washing under high pressure
by means of hydro monitors are used

in the shipyards.

Poland Repair shipyards Parallel with repairs or servicing. No national guidelines

Power wash with dock hoses to remove

fouling and the current paint, then re- Generally every 1-3 year. Ferries Pollution Prevention and

Scotland DQ docks in e.g. Aberdeen, coating with new antifoulant. In some typically bave yearly turn Con}roI.Regu?atlons'.
Edinburgh and Garval Clyde. . arounds. Oil and gas vessels MEPC’s biofouling guide-
cases a couple of layers can be applied, .
every 2-3 year. lines are recommended.

with a primer being used as a base.

When ships are to be repainted
Dry-docks, in port at desig-  In general, divers use brushes and  every 3-5 years they dry-dock but
nated quays or in designated  hull cleaning robots use water jet in-water hull cleaning takes place in
Sweden areas. Hull cleaning is per- technique. One company uses clean- between those intervals. Dependent No national guidelines.
formed (at least) in Helsing- ing robots, and another company uses on the grade of fouling, some ship-

borg, Goteborg, and Stockholm  brushes and residue collection. operators performs hull cleaning
every 6th month.
Australia/ In general, divers use brushes and Australia and New
- hull cleaning robots use water 6-12 month interval Zealand rule (joint policy

New Zealand jet technique. document).
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Fig. 1. Cole elements for in-water cleaning of biofouling.
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Fig. 2. Example of a framework for in-water cleaning management of biofouling based on risk assessment.
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