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Introduction: HAROPA PORT | Rouen is
strategically positioned within the French port system.
Within the limits of its district, this institution ensures
that sustainable development issues are integrated into
its current operating strategy and future developments,
particularly in the context of maintenance dredging
activities. In collaboration with Neo-Eco, a territorial
framework has been developed to recycle part of the
dredged sediments according to the circular economy
models. In addition to the deployment of recovery
synergies, an experimental research project on bio-
dredging, on another site of the port, which is unique
in Europe. This pilot should make it possible to reduce
pollution in sediments, to optimise their management
while controlling upstream risks. The overall approach
aims to explore the feasibility of new dredged
sediment “recovery loops” and built a case for local
authorities and economic actors.

In a more prospective manner, this paper aims to
present two complementary methods, on two different
types of sediments, but managed together allows an
integrated approach where bio-dredging and the
creation of recovery channels would go hand in hand.
By presenting this unique feedback in Europe,
HAROPA PORT | Rouen and Neo-Eco wish to prove
that this “territorial approach”, based on sorting waste
at its source and risk management represents an
unprecedented opportunity to take the turn towards
sustainable development.

Methods:

Two methods will be presented, highlighting in a third
step their complementarity.

1. SEDINNOVE

The SEDINNOVE project concerns the building of
new sustainable economic sectors, based on marine
sediments valuation from HAROPA PORT | Rouen
stocks. The study consisted in characterising the
sediments to define their technical and environmental
properties, to then underline territorial needs and

demand. This modelling of the value chain made it
possible to highlight the most relevant applications in
line with local economic dynamics. On another hand,
by correlating those characterisations to process and
local infrastructure analysis, it was possible to validate
two different eco-material applications: a new
concrete and a geo-sourced roadbed. After the
formulation phase, the research team could assess the
percentage of sand that could be substituted by
sediment, while maintaining technical and
environmental performances of a standard product
(without sediment). To finalise the research, an
economic evaluation of the sector was carried out.
This comprehensive approach aims to provide
technical, environmental, and economic elements to
define the interest of setting up a recovery system and
its sustainability.
2. Neo-Bio

HAROPA PORT | Rouen has a harbour basin
containing polluted sediments. The dredging of these
sediments was necessary for the maintenance of the
basin and in the context of the replacement of its
floating dock. The Neo-Bio project consisted in a bio-
dredging process based on micro-organisms capable
of reducing the organic pollution present in sediments.
This process is using category 1 bacteria integrated
into mineral substrates (aggregates of all sizes - um to
mm), allowed not only the decontamination of
sediments, but also the reduction of their volume. Its
implementation was done directly in the basin by
surface spreading, but also underwater with the help
of divers to allow the penetration of substrates within
the sedimentary matrix. The biotreatment was
monitored following a scientific protocol, defined
beforehand with local authorities and carried out by an
independent organization. This monitoring made it
possible to verify the harmlessness of the micro-
organisms on the environment and to observe the
evolution of the pollution levels throughout the
treatment.



Results:

The SEDINNOVE study demonstrated the
opportunity of creating a robust economic sector based
on sediments valuation, in line with local needs and
demands of raw materials. By confirming the
environmental safety of the different formulas as well
as their long-term performance, it was possible
substitute up to 30% and 100% of natural material.
The next step is to implement full-scale experimental
worksites.

The Neo-Bio study made it possible to cut down on
pollution rates in-situ, reaching the recovery
thresholds that had been set after 3 months of
treatment. This bio-dredging was an opportunity for
HAROPA PORT | Rouen as the volume of sediment
to be dredged was reduced and the final outlet could
be re-evaluated. Thanks to this project, HAROPA
PORT | Rouen was able to highlight an innovative and
economically competitive de-pollution technique,
which allowed the valuation of its sediments and meet
the project schedule initially set.

Discussion: Controlling its sediments

Thanks to these complementary steps, HAROPA
PORT | Rouen has implemented a complete approach
to the exploitation of sediments: on site treatment to
manage risk and pave the way to circular valuation.
Characterization of used materials, understanding of
value chains and modelling of sustainable economic
balances are the key steps to enable a “closed loop
valuation process”. This feedback allows us to reveal
the incentives and obstacles in the establishment of a
circular approach. HAROPA PORT | Rouen has
positioned itself as a virtuous institution by
considering its sediments as resource (and not waste).
This radical change in waste management allowed to
change its position from a waste producer to a
producer of secondary raw materials. From a desire to
offer new sustainable solutions, the port institution
structured a new sector for resource exploitation in the
region.
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