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Accelerated low-water corrosion in 
harbours
Microbially influenced corrosion (MIC) linked with ALWC on harbour 
structures influences the choice of potential for cathodic protection
Beatrice Kopczynski, Sales Manager, Corrodys, Cherbourg, France

The corrosion of carbon steel structures in port environments 
incurs high risks for economic activities and safety, especially the 
localized accelerated corrosion that is difficult to include in long-
term maintenance management plans.

In marine environments, corrosion rates in excess of standard 
values (i.e. 0.10 to 0.15 mm/side/year) can be induced by 
repeated removal of a protective corrosion product layer, 
dissimilar metal corrosion, stray electrical currents, or chemical 
pollutants. However, microorganisms often worsen the effects of 

accelerated corrosion – especially in the case of Accelerated Low-
Water Corrosion (ALWC). ALWC is generally recognized as a 
form of Microbially Influenced Corrosion (MIC).

LWC, ALWC, MIC
Low-Water Corrosion (LWC) is a phenomenon during which 
very important degradations appear, in particular on sheet piles. 
LWC is due to a differential aeration between the intertidal 
zone, which is a cathodic-like zone; and the low water zone, 

Figure 1. typical corrosion profile of a carbon steel structure in seawater in accordance to the immersion zone.
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just under the tidal zone, which is an anodic-like zone. MIC 
dramatically increases the consequences of LWC, as in Figure 1. 

More often, ALWC is not differentiated from LWC. ALWC 
is very likely a continuous phenomenon with LWC, linked 
with electrochemical reactions, much like differential aeration 
cells. However, most ALWC cases are MIC in addition with 
other environmental parameters such as pollutants and dissolved 
oxygen.

Very rapid perforation speed
On a structure that is deteriorated by ALWC, large craters and 
perforations at the low-water level impair its integrity, possibly 
leading to the dislocation of wharfs or piles, as in Figures 2 and 3.

ALWC is frequently observed on 20-year-service structures, 
whose lifespan is usually estimated at over 30 years. It 
preferentially induces perforations on the central part of U-shape 
and flat sheet piles, and in the angles of Z-shape sheet piles. 
The perforation speed is up to 1mm/year or even more under 
tubercles, as seen in Figures 4 and 5.

A recent awareness of what MIC is
Carbon steel has been used for sheet piles for more than a 
century, but, though it is susceptible to microbially influenced 
corrosion, the effects of MIC were not suspected until recent 
times. During the Eighties, large corrosion rates on seaport 
infrastructures were reported throughout Europe but were, 
at this time, thought to be caused by local conditions such as 
pollutants, abrasion or turbulences. 

Nowadays, MIC, also called biocorrosion, is increasingly 
taken into account by maintenance services in harbours. The 
degradations it provokes are very localized, very rapid and 
unpredictable.  Perforations in gabions or sheet-pile walls lead 
to leakages of the embankment, and can weaken the structure to 
the point of possible collapse. 

A periodic control of the sheet-pile thickness on a structure 
does not prevent from damage caused by MIC, and the structure 
can become unusable far before its predicted lifespan. It is 
recommended that the potential for cathodic protection be 
lowered, in order to prevent MIC.

Figure 5. a cross-sectional view of the tubercle.

Figure 4. a tubercle as it normally appears.

Figures 2 and 3. Large craters and perforations at the low-water level damage 
structural integrity when aLWC occurs.
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Corrodys is a technical centre based in Cherbourg, France, which performs 

corrosion assessment and tests, specialising in marine and microbially influenced 

corrosion. The company works with industries worldwide, and gathers three 

synergistic competencies in the same facility: corrosion engineers, microbiologists 

and physics and chemistry scientists.
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Conclusion
A periodic control of the corrosion facies on the sheet-piles, 
microbiological analyses on tubercles and adapting the potential 
for cathodic protection to MIC are necessary. Lowering the 

potential for cathodic protection should only be decided after 
microbiological analyses, to avoid over-specified and expansive 
cathodic protection designs.


