
PortShield. A service provided by 

Safinah and powered by AkzoNobel

Introducing a solution to 

Translocation of 

Invasive Aquatic Species
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The PortShield™ venture team

• Safinah  - The leading independent coating consultants 

working with the marine industry world-wide. Originator of 

the concept for PortShield and the assessment of associated 
risk-mitigation factors.

• AkzoNobel – The largest marine coating company, but in this 

instance providing only the global fouling challenge data 

layer on which the risk assessment is built. 
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Overview

• Invasive Aquatic Species (IAS)

• Biofouling on Ships

• Controlling Biofouling on Ships

• A recent high profile example

• Prevention better than cure

• Assessing IAS Risk

• PortShield™: 

• A system for Ports to assess IAS Risk
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Invasive Aquatic Species (IAS) is a major threat to 

the worlds oceans and biodiversity conservation

• The problem of IAS* carried by ships has intensified over the last 

few decades;
o expanded trade

o increased traffic volume

• IAS poses a risk to:
o biodiversity 

o health

o infrastructure

o tourism, aquaculture and fisheries

* Also Invasive Marine Species or Invasive Alien Species or Invasive Non-native Species

http://www.imo.org/en/OurWork/Environment/Biofouling/Pages/default.aspx
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Invasions are widespread and rapid

More than

84% 
of the world's marine 

ecoregions have 

been affected by 

invasive species.1 13
2022

13
2022

11
2021

8
2020

5
2019

3
2018

Up to 3 new species
are introduced every year to 

Port Phillip Bay
Australia.2

Up to 1 species 

every nine weeks

in San Francisco Bay2. 
More than147 

alien species
introduced to Europe 

between 2001 and 2010

approximately 60 from

hull fouling3
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Invasive Aquatic Species: Economic Impact

US: Naval Shipworm (1990s)4

• US$ 200M/year

• Ships and Docks

Great Lakes: Zebra Mussel4,5

• US$ 267M/year (1989-2004) to el. plants

• US$ 500M/year total

• Monitoring:

• $1.2M/year per power plant

• $ 353,000/year per municipal water 

treatment plant

North Holland Coast4

• € 326M for the year 2000 estimated non-market loss 

to recreational use values from algal blooms

UK6,7:

• £ 40M/year

• Sea squirt 

estimated 

£2.35M

AUS : Black-striped Mussel 

(hypothetical invasion, 2013)4

• Darwin: $ 50M for cleaning 

commercial wharf

• Cairns: $ 125M for open 

water marina

• Dampier: $ 55M for 

cleaning commercial wharf

Sources available upon request
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Invasive Aquatic Species is a Global Concern

• UN Convention on the Law of the Sea (UNCLOS) provides the global framework by 

requiring States to work together 

“to prevent, reduce and control human caused pollution of the marine 

environment, including the intentional or accidental introduction of harmful or 
alien species to a particular part of the marine environment.”

• IMO has been at the forefront of the international effort
o 2004 International Convention for the Control and Management of Ships' Ballast Water and Sediments

(BWM Convention) 

o 2008 International Convention on the Control of Harmful Anti-fouling Systems on Ships

(AFS Convention)

o 2011 Guidelines for the control and management of ships' biofouling to minimize the transfer of invasive

aquatic species
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Regions also react to address the problem

• The EU Marine Strategy Framework Directive (MSFD) requires Member States to take 

measures to achieve or maintain Good Environmental Status (GES) by 2020.

• EU Biodiversity Strategy:

o Target 5: “Combat Invasive Alien species” requires that:

“…by 2020, Invasive Alien Species and their pathways are identified and 

prioritised, priority species are controlled or eradicated, and pathways are 

managed to prevent the introduction and establishment of new Invasive 
Alien Species…”.
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Causes for biofouling attachment on ships and growth 

are many and complex

• Hull design

• Operational profile

• Trading pattern

• Underwater hull management strategy

• A tool that can give early warning of a risk posed by a ship to a Port would allow 

the effective allocation of resources and minimise potential impact.
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Prevention is Better than Cure

Arthur et al, 2015 A Comparison of the Costs and Effectiveness of Prevention, Eradication, Containment and Asset Protection of

Invasive Marine Species Incursions.
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A Recent Incident – Could it have been prevented?

• The DL Marigold was ordered out of NZ 

waters and then subsequently refused 

entry into Fiji waters due to severe fouling 

in March 2017.

• If the risk posed by this ship were 

continuously monitored, this would have 

allowed Port/Port State or owners to take 

suitable measures prior to her arrival in 

NZ. 
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Two complimentary approaches to 

IAS risk management

http://www.imo.org/en/OurWork/Environment/Biofouling/Pages/default.aspx

Conventional

Individual physical inspection of 

every vessel that comes into Port 

(Reactive):

• Time-consuming

• Resource-intensive

• Expensive

• Delays

• High Risk

PortShield

Analysis of large data sets to 

target at risk vessels (Proactive):

• Fast

• Efficient resource 

allocation

• Minimises costs

• Minimises delays
• Lower Risk
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Assessing the Risk
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Waving a ‘red flag’ to bring attention to riskier vessels

• PortShield is a web-based system that automatically assesses the risk of IAS that a 

vessel poses prior to entry into Port.

• Risk is assessed in real time based on the operational profile of a vessel and its 

specific fouling control factors.

• Allows a Port/Port State to allocate scarce resources to evaluate and mitigate 

against ‘at risk’ vessels. 

• PortShield uses;
o Ship movement data (AIS)

o Environmental data

o Ship activity and operational profile

o Biofouling/Hull management data
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Assessing the Risk

PCI

PCI

PCI
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Assessing the Risk

PCI
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Assessing the Risk

PCI HIS
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Generating accurate risk analysis/assessment 

requires multiple large data sets

Challenge Index (Global or Port)

The challenge experienced based on the operational profile of a vessel

Fouling Control Factors (FCF)

The biofouling management strategy of a vessel 

and extended static periods

Environmental 

data

Location 

data
Speed Activity Port calls

Environmental 

similarity

Transport 

stress

Extended static 

periods
Cleaning

Coating 

Technology

Application 

date

RISK (Hull Invasive Species) 

A function of the cumulative fouling challenge experienced by the vessel as a result of its operation and the fouling control factors



• The biofouling on a ship is influenced by a range of factors;
o hull design – niche areas under development

o operational profile  - operating speed, activity, location data and port calls

o trading pattern - environmental data (water temperature/salinity, etc), environmental similarity and 

transport stress

o underwater hull management strategy - static periods, cleaning, coating condition
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Controlling Biofouling on Ships
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Ports are already considering the environment

• Ships which perform better than 

most are often awarded with 

lower port charges/rebates

• At present environmental fees are 

based on green ship indices, use 

of alternative fuels, energy saving 

and speed

• Low Hull Invasive Species (HIS) risk 

can easily be incentivised in a 

similar manner

Europe Asia Americas Africa

Rotterdam Singapore Los Angeles Durban

Antwerp Shenzhen Long Beach Richard’s Bay

Amsterdam Hong Kong New York

Hamburg Busan Vancouver

Bremerhaven Ulsan Montreal

Le Havre Tokyo Buenos Aires

Zeebrugge Yokohama

Sines Nagoya

Valencia Kitakyushu

London Ashbod

Bergen

OECD/ITF (2018) Reducing Shipping GHG Emissions: Lessons from Port-based Incentives, p 11

Examples of Ports with established environmental port fees
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PortShield™ will work alongside existing systems 

and procedures to mitigate risk 

• PortShield is actively seeking a limited number of partner Ports to assist in the validation of the 

system.

• Once validated the system will be provided free of charge to any Port wishing to use it.

• PortShield will levy charges per ship based on ship type and GT.

• A degree of customization can be negotiated - specific vessels can be excluded e.g. local 

fishing fleets, ferries, etc. 
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Contact

• Site: http://www.portshield.co.uk/

• Email: enquiries@portshield.co.uk

• Telephone: +44 (0)1670 519 900

http://www.portshield.co.uk/
mailto:enquiries@portshield.co.uk
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