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From dredged sediments to anthroposols
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Objective

Physicochemical
characteristics
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Study speciation and toxicological availability of Cd and Pb
on topsoils from fluvial dredged sediments
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Study area
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High anthropogenic
pressure (4 million people)

Significant industrial
and coal-mining history

183 disposal sites

Land-reservoir 1600 ha

12 sites = 67 topsoil samples
(between 5 to 8 per site)

- 641 polluted sites of
industrial origin (14% of
French sites)

- 16 800 former
industrial sites

or service sites
potentially polluted
(6.7% of French
sites)




Experimentation

» Physicochemical parameters: pH, total CaCO,, TOC, Free oxides (Fe, Mn, Al), assimilable P,O
» Contamination of Cd and Pb: digested in aqua regia
» Environmental availability: sequential extractions (adapted BCR method)

» Toxicological availability: in vitro oral bioaccessibility test (UBM=Unified BARGE Method)

=
End-over-end rotation

Manual End-over-end 4h00 - 37°C

shaking rotation pH=6.3+0.5 Analysis AAS
—_— » . -
1h00 - 37°C Centrifugation
pH=1.2+0.05 3000 g - 5 min
0.6 gsoil  9mLsaliva  13.5 mL gastric juice 27 mL duodenal Chyme
{pH = 6.5) (pH =1.0) juice (pH =7.4)

9 mL bile (pH = 8.0)



Physicochemical parameters of topsoil samples
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Degree of contamination of Cd and Pb in

topsoils for each site
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» Cd: from 2.1 to 81 mg kg™
» Pb: from 94 to 1210 mg kg™
> No correlation between the two contaminants

Large scale of contamination

RUSH*= Regional Uncontaminated Surface Horizon (Sterckeman et al. 2002)
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Distribution of Cd and Pb in different fractions
in topsoils for each site
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%A exchangeable %B reducible [ %D oxidizable [} %R residual
(A+B+D+R = total concentration)

» Cd mainly present on fractions A and B
» Pb mainly present on fraction B
» Differences between sites

Environmental availability depends on total concentrations
and physicochemical parameters




Extraction percentage

Oral Bioaccessibility of Cd and Pb in topsoils
for each site
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B Gastric phase Gastrointestinal phase

» % Gastric phase (G) > % Gastrointestinal phase (Gl)
» Cd G=PbG(60%) but Cd GI (39%) > Pb Gl (20%)
» Strong variation between sites for Cd and Pb in both phases

Toxicological availability depends on total concentration
and physicochemical parameters




To resume

» Topsoils from dredged sediments are heterogeneous matrix
» Potentialy polluted with a large scale of contamination

» Cd and Pb present very different behaviours
- Speciation
- Oral bioaccessibility

» Need to integrate oral bioaccessibility into health risk assessment

Perspective

Study the effects of ageing of dredged sediments on toxicological availability
of metals in topsoils
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