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“A nation that destroys its soil, destroys itself” (Frank D. 
Roosevelt, 1937). One major threat for soil in Europe is 
point and diffuse contamination. Common contaminants 

in soil of urban and industrial activities are polycyclic aromatic compounds 
(PACs) such as native polycyclic aromatic hydrocarbons (PAHs), alkylated 
PAHs, oxygenated PAHs and heterocyclic compounds, which have been 
reported to be mutagenic, carcinogenic and estrogenic. Current risk assess-
ments of PAC-contaminated soil are often based on the 16 priority PAHs, 
which underestimate the risk in one way by not accounting for all potential 
important contaminants. In another way, the risk may be overestimated, since 
risk assessments do not sufficiently account for availability. Therefore new 
approaches are needed for improving the assessment of contaminated soil. 

The overall aim of this thesis was to develop a refined and enhanced 
analytical approach based on both chemical and bioassay analysis coupled 
to passive sampling with polyoxymethylene (POM) and leaching tests that 
can provide a more comprehensive picture of chemical pollution at PAC-
contaminated sites. In order to achieve this, relative potency factors for the 
H4IIE-luc (AhR-mediated activity) and for the VM7luc4E2 (ER-mediated 
activity) bioassay were determined for the use in potency-balance analysis. 
In addition, uptake experiments with the earthworm Eisenia fetida and 
POM showed the suitability of POM to investigate availability of AhR and 
ER agonists. The combination of passive sampling, leaching tests, chemical 
analysis and reporter gene cell bioassays showed that only small fractions of 
agonists were available and mobile in PAC-contaminated soil. Additionally, a 
large fraction of the biological response remained unexplained despite a large 
number of analyzed PACs. This approach provides additional information of 
the degree of pollution at a PAC-contaminated site and allows screening of all 
potentially available and leachable AhR agonists and ER agonists in the soil. 
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