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• Risk-based key toxicant 
identification

• Assessment of risks to 
ecosystem health and 

biodiversity

• Diagnostic and predictive 
modelling tools for exposure 

and effects

• Decision support system for 
toxicant, risk, and site 

prioritisation Case studies

MODELKEY aimed to establish links between the 
ecological status and toxic contamination

Danube
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on a 
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(De Zwart et al, 2009; IEAM, 5: 38–49)

Toxic impact on basin scale
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• Toxic pressure from sediment exposure higher than from water exposure
• Toxic pressure from sediment exposure less variable than from water exposure
• Low toxic pressure No EQS exceedence
• High toxic pressure Mostly No EQS exceedence
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Toxic impact on basin scale
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Grote Nete
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Scheldt/Grote Nete: abundance
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Density and biomass
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Scheldt river basin
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Chemical status
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In-vitro assays

Biometric extracts

Chemical analysis 

In-vitro assays

In-vivo biomarkers

In-vivo bioassays

Population indices

Community indices

Tools water managers 
perspective

Poor ecological status

Are toxicants involved?

Identify key toxicants
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Testing sediment toxicity
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In situ confirmation toxicity

20092008 

Mean (± SEM) number of embryos for in situ cage experiment at the river Schijn in 2008 and 2009,  significant
difference vs. reference site 1, p < 0.001; Kruskal Wallis with Dunn’s post test

Schmitt et al 2010. Ecotoxicology and Environmental Safety, 73: 1574–1579



http://www.modelkey.org

MODELKEY (511237-GOCE) is a research project funded by

Field sediments

Sediment contact test
Endpoint reproduction
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Laboratory culture of 
Potamyrgus antipodarum
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Cause-effect?
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+++

Toxic fractions

Mean number (± SD) of P. antipodarum embryos per snail, exposed for 28 days to sediment extracts of the
polluted site at the river Schijn at Een (SC = solvent control; n = 30;  significant differences to solvent
control; p < 0.01-0.05; one way ANOVA with Dunnett’s post test)
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Identification of toxic compounds
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Genus composition of the macroinvertebrates at the Schijn
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Did we find the cause-effect link?
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• Toxicity is an important stressor for the ecological 
community 

• Biotic assessment confirms the toxic stress, but a 
causal link to toxicants in the water phase is often 
lacking

• Toxic compounds in the sediment is the gap in 
monitoring programs to find this causal link

• At a local scale the tools are available to identify 
toxic compounds in the sediment that affect the 
biodiversity

Conclusions
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Thank you
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