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In coastal areas where monitoring data show that fine sediments contain 
contaminants (heavy metals and organics), remobilization of these materials 
during aggregate extractions, which create a turbidity plume, might influence 
water quality. The eastern bay of Seine (France) is under the influence of the 
Seine plume, one of the most contaminated rivers in Europe. This study 
aimed at investigating the following questions:

1) What are ambient levels of contaminants in the study area ?

2) What are the characteristics of the turbidity plume created by 
aggregate dredging and its extent ?

3) How did contaminants behave in the turbidity plume : degree of 
remobilization from sediments to surface waters, transfer to the 
dissolved phase, levels in surface waters after dissipation of the 
turbidity plume ?

Context and Objectives

1- Contaminant ambient levels in sediments and water 

Study area and Methods

FRANCE
NORMANDY

Study 
site

No extraction Sediment 
sampling     

(Mini-Ponar grab)

3-depth water 
sampling    

(Niskin & YSI probe)

Sub-surface unfiltered and 
filtered (0,2 µm) water sampling    
(Teflon pumps & Sartobran 300 capsules)

Parameters

Temperature

Salinity
Dissolved oxygen

Turbidity
Suspended matter

Nutrients

Chlorophyll-a
Metals

(Ag, As, Cd, Cr, Cu, 
Hg, Ni, Pb, V, Zn)

Organics
(Organochlorines, 

Organotins, Phenols, 
DEHP, Chloroalkanes, 

PBDEs, PAHs)

Interpretation using OSPAR criteria, WFD thresholds and literature data.

5 cm

Sediments

 Mainly coarse sediments with limited 
fine fraction (12,8 % ≤ 63-µm). 

 Hg, Pb, V, CB118 exceeding OSPAR 
Ecotoxicological Assessment Criteria (EAC) or 

Predictive No Effect Concentration (PNEC)

Water 
column

 Ambient levels :

V ~ 1,5 µg/L
100 % dissolved

4-tert-butylphenol
~ 0,1 µg/L
≤ 22 % dissolved

 Enhanced 
ambient levels in 
Cu and DEHP
could originate 
from inputs from 
the Seine plume.

2- Characteristics of the turbidity plume

T0 corresponding to background 
concentrations.

Turbidity plume dominated by inorganic 
particles (T1 to T3).

1-hour after the end of operations (T4), 
concentrations tending to initial levels 
(T0).

3- Behavior of contaminants in the turbidity plume 

This work therefore shows:
 Effective remobilization of metals which remained mostly adsorbed onto 

particles.
 A tendency to returning to initial levels during clearing away of the 

turbidity plume.

 Schematic modeling of the turbidity plume confirmed its limited extent.

These results represent new data on substances that are of high concern 
in the bay of Seine, an area subject to multiple anthropogenic pressures.

Conclusion

Ag, Cd, Lindane,

PCBs, Chloroalkanes,

PBDEs, PAHs

Cr, Cu, Hg, Ni, Pb, V, Zn remobilized from sediments into surface waters of the turbidity 
plume at T1 and T3.

Little transfer of metals to the dissolved phase (the most for Cu at T1).

Concentrations of metals tending to initial levels at T4.

Decreasing concentrations of DEHP from T1 to T3 before tending to initial levels at T4.

Model NORM (MARS-3D) showed:

A homogeneous water column in currents 
intensity and direction. 

A turbidity plume orientated by the 
intensity and direction of tidal currents.

Maximal extension of the turbidity plume 
of circa 4 km.

Concentration 
(Nb particles/m3) 

Fine particles bottom distribution 
at the end of dredging

Very low concentrations for most organic 
contaminants (below limit of 
quantification). 

Only 14 % of contaminants quantified.


