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At the bottom of surface waters, such as lakes, slowly flowing
or dammed rivers, estuaries and oceans, the continuous depo-
sition of suspended particulate matter leads to the formation of
new sediment layers. Because of the tendency of many organ-
ic and inorganic pollutants to sorb onto surfaces and partition
into organic-rich phases, sediments represent a significant and
often final sink for many chemicals in the environment.

If the sediment layers are not disturbed by bioturbation or
resuspension, sediment cores provide precious archival infor-
mation on input changes of environmental pollutants under
the condition that the latter are sufficiently stable (Heim and
Schwarzbauer 2013). Such sedimentary records are investi-
gated by environmental scientists in interdisciplinary efforts.
Earth scientists (sedimentologists) identify ideal sampling
sites, analyse sedimentation regimes and provide reliable dat-
ing of the sediment layers (Rothwell and Rack 2006).
Analytical chemists are challenged to identify and quantify
trace pollutants in the complex sample matrix of the sediment
material (Clement et al. 2001). Environmental chemists evalu-
ate the distribution of contaminants between sediment surfaces
and aqueous phases. Microbiologists evaluate the impact and
mechanisms of aerobic and anaerobic biotransformation

processes occurring in sediments (Boxall et al. 2004;
Vazquez-Duhalt 2008). Ecotoxicologists assess the impact of
contaminated sediments on aquatic ecosystems and associated
risks for human exposure (Escher and Hermens 2002).

Contaminants enter lake systems and their sediments
through different processes and at different concentration
levels (Walling 2005). On the one hand, the chronic contam-
inant inputs to sediments at trace levels occur very widely
from regional to global scales with riverine, run-off and atmo-
spheric input pathways. On the other hand, continuous point
sources, such as harbour activities or waste discharges and
accidents, e.g. oil spills or fires, can result in a severe degree
of contamination in sediments. Much experience exists in
treating heavily contaminated sediments, but remediation of
sediments containing background-level contaminations is still
an unresolved issue requiring innovative engineering tech-
niques (Ghosh et al. 2011).

Recent progress in the performance, handling and speed of
analytical methods opened new opportunities for the quantifica-
tion and interpretation of chemical tracers in sediments. Lateral
distributions in surface sediment contaminants represent an in-
novative tool for source apportionment of pollution. In addition,
dated sediment cores reflect changes in the chemical inputs and,
thus, provide an instrument for the assessment of the effective-
ness of chemical regulations. Also, the magnitude and impact of
climate warming can be decoded from sedimentary records.

Sediments represent dynamic systems affected by hydro-
dynamic factors (storms, subaquatic slumps), chemical pro-
cesses (sorption, redox reactions) and microbial transforma-
tions. A correct evaluation of these processes is crucial for the
prediction of the long-term fate of chemical pollution in sed-
iments and for performing comprehensive environmental risk
assessments. Compared to established standards for water, air
and soil quality, the ecotoxicological thresholds for polluted
sediments are poorly defined in national and international
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legislation (Ortega-Calvo et al. 2015). Advancing the interdis-
ciplinary science of contaminated sediments is, therefore, of
high societal relevance.

For this special issue of ESPR, entitled BRecent sediments:
environmental chemistry, ecotoxicology and engineering^,
contributions were solicited from those experts, who had made
an oral or poster presentation at the Contaminated Sediments
(ContaSed) Conference, held at the ETH Conference Center
Stefano Franscini, Monte Verità, Ascona, Switzerland, from
March 8 to 13, 2015 (Chiaia-Hernandez and Giger 2016). In
addition, scientists working in the field of sediment pollution
worldwide were invited to report on their most recent research.

This special issue contains a collection of 24 articles, in which
the authors present and discuss their latest findings about inter-
esting and challenging cases, novel approaches and new remedi-
ation concepts relevant to contaminated sediments. This updated
compilation of knowledge is addressed to the broader scientific
community interested in environmental issues. The articles in this
special issue are grouped into three sections as described below.
Full article titles are provided in the table of contents.

Environmental chemistry and monitoring

Eleven publications report on studies about the occurrence of
trace micropollutants and the identification of their sources
and fate in sediments. Targeted pollutants include legacy or-
ganochlorine compounds, brominated flame retardants, natu-
ral steroid hormones, plasticizers, fluorinated surfactants,
alkylphenols, pyrethroid insecticides, polycyclic aromatic hy-
drocarbons and trace metals.

Ecotoxicology and risk assessment

Nine articles deal with the topics of toxic effects and ecolog-
ical risk assessment of contaminated sediments. Cases of
sediments polluted by organic micropollutants and trace
metals from diffuse sources as well as heavy contamination
by mercury and organochlorine compounds from chlor-alkali
electrolysis and by fluorinated surfactants from the
fluorochemical industry are covered.

Engineering

Four papers report on alternative remediation approaches for
contaminated sediments. Method developments at laboratory
scale for electrokinetic remediation of sediments contaminat-
ed by heavymetals as well as for bio- and phytoremediation of
sediments polluted by hydrocarbons are presented.

The guest editors sincerely thank all contributing authors
and the independent anonymous reviewers for their respect-
able efforts. TheESPR Editor-in-Chief Philippe Garrigues, the
handling Editors as well as the Editorial Assistants Géraldine
Billerot, Laure Beugnot and Dennis Villahermosa are ac-
knowledged for their support during the preparation of this
special issue.
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