
Context Key objectives

Assessing the chemical risk of element released from 
cathodic protections on the marine environment

Results

PNECseawater = 
3.7 µg of Al L-1

ECOCAP data acquisition for Aluminium
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Palaemon elegans

Sepia officinalis

Paracentrotus lividus

Oryzias melastigma

Growth EC20 45 d: 
302 µg L-1

EC10 72h: 226 µg L-1

LC10 20dph: 
200 µg L-1

Dicentrarchus labrax

6dpf larvae

Artemia salina Crassostrea gigas
D larvae

No effect

NOEC 48h: 
>10573 µg L-1

EC10 24h: 
27-70 µg L-1

Phaeodactylum tricornutum 

Growth EC10 70d: 
152 µg L-1

LC50 90dpf: 
333 µg L-1

Aluminium 
Ecotoxicological review

AAsssseessssmmeenntt ffaaccttoorr ooff 1100 aapppplliieedd
for Al PNECseawater based on
quantity and quality of data

Hazard assessment of GACP and Aluminium

Average concentrations (in situ and modelled) of aluminium in offshore 
wind development areas in the Channel, Atlantic and Mediterranean

Exposure assessment of GACP and Aluminium

https://www.cartesfrance.fr

Contact: matthieu.dussauze@france-energies-marines.org 

Conclusion
• Ecotoxicological Al threshold from ECOCAP lab experiments are 

all higher than concentrations from ECOCAP modelling 
approaches in the water column considering only OWF inputs

• Considering only OWF inputs: no expected risk for Al in water 
column in ECOCAP scenario (REACH directive). Some risk could 
appear considering other Al inputs (river, atmospheric…)

• Definition of environmental pressure from ICCCP systems has to 
be fully addressed

FFiinnaanncciiaall  ssuuppppoorrtt::

The development of Offshore Wind Farms (OWFs) in Europe raises 
environmental concerns, particularly regarding the chronic release of 
chemicals from cathodic protection systems used to prevent corrosion. The 
ECOCAP project addressed this issue by assessing the chemical risk 
associated with aluminium (Al) released from Galvanic Anode Cathodic 
Protections (GACP). In parallel, the project investigated the chemical species 
generated by Impressed Current Cathodic Protections (ICCP).

EECCOOCCAAPP  ppaarrttnneerrsshhiipp  ::
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Bromochloroacetic acid Tribromoacetic acid Dibromoacetic acid

Persistance of non volatile compounds in water

Tribromomethane

Dibromoacetonitrile

Dibromochloromethane

Bromal hydrate

Evaporation

Possible degradation of 
bromal hydrate in tribromethane

Production of molecules during ICCP operation and 
their future in seawater environment

Medium volatility 

Low volatility 

Non volatile

Perspectives
1. Refine the environmental pressure and the scale of 

assessments
• Characterization and quantification of releases induced 

(cathodic protection, coatings, synthetic mooring lines…)
• Understanding of their behaviour and fate in the marine 

environment (water column, sediment and biota)

2. Define environmental survey in OWF
• Identify existing chemical elements within OWF
• Estimate levels and differentiate inputs

• Determining a PPrreeddiicctteedd  NNoo  EEffffeecctt  CCoonncceennttrraattiioonn  
((PPNNEECC)) for aluminium in seawater.

• Estimating PPrreeddiicctteedd  EEnnvviirroonnmmeennttaall  CCoonncceennttrraattiioonnss  
((PPEECCss))  by combining: In situ measurements, river 
inputs, a 3D hydro-numerical model simulating Al 
dispersion from OWFs.

• Assessing mmoolleeccuulleess  tthhaatt  ccaann  bbee  ggeenneerraatteedd  bbyy  IICCCCPP..
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