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Platform Presentations

Diffusive mass transfer of 12 PAHs at direct contact and through different exposure media. 

P. Mayer, P. S. Christensen, M. Fernqvist, F. Reichenberg. National Environmental Research Institute, Fredriksborgvej 399, PO Box 358, DK-4000 Roskilde, Denmark. V. Forbes,  Roskilde University, DK-4000 Roskilde, Denmark. 
Abstract
The biological uptake of hydrophobic organic compounds is often limited by the diffusive transport through a thin boundary layer. Therefore, a micro-scale technique was developed that quantifies mass transfer through a 100 µm thick layer of different exposure media. This technique has been applied to determine the diffusive mass transfer of 12 PAHs through different exposure media and technical solutions using pure water as reference medium. The diffusive flux of PAHs increased significantly in the presence of humic acids, surfactants, cyclodextrin and through the digestive fluid of a sediment worm. Further, the observed enhancement factors increased generally with increasing hydrophobicity of the PAHs. The working principle of the new method will be presented along with the experimental results, which have implications for our perception, modelling and measurement of bioavailability as well as for comparing different routes of exposure including direct contact transfer.
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Assessment of health risks in small areas 

Abstract

As computer capacity and techniques are improved within short times, data are now often studied with spatial reference. In the NoMiracle Project we study children health data for spatial disease risks. The area of interest (city of Leipzig and 2 rural districts) is subdivided into small areal units by administrative criteria. Because of the special attributes of spatial data, raw risk estimation like standardized morbidity rates (SMR) is not actual. Conditional autoregressive models (CAR) offer the possibility to adjust spatial disease risks for differences in distribution of exposures and socio-economic factors and also for population heterogeneity and spatial correlation between the data. We use the CAR model to estimate adjusted spatial risks for environmental diseases in our area of interest. This allows comparing disease risks for several areal units with heterogeneous population and exposure conditions. 

Author Strebel, K , Leipzig, UFZ Centre for Environmental Research Germany 
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Topic ER7: Does risk mapping and visualisation help risk communication? 

Platform presentation 

 Abstract nr. 518 

Abstract code MO3/EV/1 

Harmonisation of extrapolation factors in human and ecological risk assessment

A.M.J. Ragas, J.L.C.M. Dorne, H. Lokke (Nijmegen, Nederland)

Abstract

Historically, the methodologies for human health and ecological risk assessment have developed along independent lines. However, there is a growing awareness that integration of human and ecological risk assessment may improve assessment quality and efficiency. A specific area where integration can be improved is the derivation and application of assessment factors. Assessment factors are used, both in human and ecological risk assessment, to extrapolate results of toxicity experiments beyond the scope of the original experimental setting, e.g. to predict a safe exposure concentration for humans based on experiments with rats. 

A desk study was performed to identify the options to harmonize the derivation of human and ecological assessment factors. The most important findings of this desk study will be presented, especially: (1) Motives and types of integration; (2) An overview of the origin and development of assessment factors; (3) Identification of similarities and differences between human and ecological assessment factors; and (4) The identification of options to further harmonize assessment factors (e.g. based on mechanistic considerations). 
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The effects of chronic exposure of the springtail Folsomia candida to soil polluted with a mixture of Chlorpyrifos and Nickel.

M. Broerse, C.A.M. van Gestel

Abstract

Within the integrated European project NoMiracle (Novel Methods for Integrated Risk Assessment of Cumulative Stressors in Europe) effects on reproduction and survival of the springtail Folsomia candida exposed to a binary mixture of the organophosphorus insecticide Chlorpyrifos and the heavy metal Nickel were determined in Lufa 2.2 soil. Twenty-five different combinations were tested to determine a full dose-response surface. The single chemicals were tested simultaneous with the mixture. Mixture effects were modeled according to the model of Jonker et al. (2005) to identify deviations from Concentration Addition and Response Addition. To better understand the interactions between the two test chemicals, uptake and elimination kinetics in F. candida of Nickel and Chlorpyrifos, alone and in mixtures, were determined as well. 
An integrated genomics and proteomics approach for the detection of ecologically relevant biomarkers in Daphnia magna
Abstract

Improving ecological risk assessment processes is needed for several reasons. One of the major bottlenecks is the lack of chronic toxicity data together with the limited information on the mode of action of chemicals. Moreover, the impact of (a)biotic stressors on the toxicity of chemicals is generally overlooked. A combined approach of genomics and proteomics technologies offers a possibility to help clarify these issues. Moreover, since Daphnia magna has already been proven useful as a test species for population studies, they enable us to compare effects on different levels of biological organization. To achieve these goals, the existing Daphnia cDNA array will be expanded with gene fragments related to responses to environmental stressors - such as temperature, food availability, oxygen gradiënt and predation. Four model chemicals will be evaluated with this array and the 2DIGE analysis for proteomic purposes. The usefulness of these techniques to select biomarkers as indicators for population effects will be investigated. This study was financed by the NOMIRACLE project.
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A high resolution spatially explicit continental scale multimedia model of fate and transport of chemicals 

D.Pennington, A.Pistocchi

Abstract
DG JRC, Institute for Environment and Sustainability, has developed a spatially resolved multimedia model suitable for the detailed simulation of chemical concentrations from point and diffuse sources of emissions for Europe. The model is designed to work with emissions data that can be associated with e.g. agro-chemical use, population distribution, and emission inventories such as the EEA’s EPER.  It is suitable for providing spatially resolved insights of ecosystem and human exposure at a pan-European scale.   The main applications expected for the model concern the fate and transport of widely dispersed chemicals such as pharmaceuticals, biocides and pesticides, of which the cumulative effects on the environment need to be studied not only in terms of large-scale averages but also of hot spots potentially generating risk for human health and ecosystems.

The model accounts for the partitioning of chemicals between phases, degradation, advection through the different environmental media (soil, inland water bodies, oceans, and the atmosphere) and exchanges between media due to atmospheric deposition, volatilization and the contribution of soil washoff to water discharges. 

The model is built in a geographic information system (GIS) shell to manage data and to perform simplified modeling through map-algebraic and context analysis operators, such as local drainage delineation, weighted distance and zonal aggregation. 

Spatial resolution is currently 1 km.  The model provides time dependent insights according generally to monthly climatology. Landscape and climate parameters required to perform calculations are included as maps for model application. Among distributed landscape and climate parameters, inland water retention times, atmospheric advection and deposition terms, soil properties and ocean circulation have been defined based on specific analyses. The model provides an efficient tool to compute concentrations from emissions over large domains, although its simplified conceptualization shows some limitations and it cannot predict site-specific exposures to local sources.

Risk Governance from cumulative stressors – a perspective from the social science
Ortwin Renn and Christina Benighaus

Abstract

The paper introduces an integrated analytic framework for risk governance which provides guidance for the development of comprehensive assessment and management strategies to cope with risks, in particular with cumulative stressors. The framework integrates scientific, economic, social and cultural aspects and includes the effective engagement of stakeholders. 

The concept of risk governance comprises a broad picture of cumulative risk stressors: not only does it include what has been termed ‘risk management’ or ‘risk analysis, it also looks at how risk-related decision-making unfolds when combined exposures to multiple stressors are involved, requiring co-ordination and possibly reconciliation between scientifics, perspectives, goals and activities. 

The framework’s risk process breaks down into three main phases: ‘pre-assessment’, ‘appraisal’, and ‘management’. A further phase, comprising the ‘characterisation’ and ‘evaluation’ of cumulative risks, is placed between the appraisal and management phases and, depending on whether those charged with the assessment or those responsible for management are better equipped to perform the associated tasks, can be assigned to either of them – thus concluding the appraisal phase or marking the start of the management phase. The risk process has ‘communication’ as a companion to all phases of addressing and handling risk and is itself of a cyclical nature. 

This framework has been developed as a tool for guiding the work of the International Risk Governance Council (IRGC) and its various bodies in devising comprehensive and transparent approaches to ‘govern’ a variety of globally relevant risks. The approach for cumulative stressors is partial results of research which are carried out within the project NoMiracle* (Integrated Project, funded under the European Commission’s 6th Framework Programme for RTD).

*“NOvel Methods for Integrated Risk Assessment of CumuLative stressors in Europe”, in particular the workpackage on ‘Dealing with multiple complex risks in a management context’.
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A novel method for measuring the chemical activity of PAHs in polluted soil.  
F. Reichenberg, F. Smedes, J-Å, Jönsson, P. Mayer, National Environmental Research Institute, Frederiksborgvej 399, PO Box 358, DK-4000 Roskilde, Denmark.

Abstract
The chemical activity (a) of a pollutant is an indicator of its bioavailability, and reliable and time efficient methods of its measurement are essential. Equilibrium Sampling Devices (ESDs) are well suited for this purpose: a thin polymer film (e.g. polydimethylsiloxane, PDMS) is brought into equilibrium with the sample, and the analyte concentration (C) in the film is then directly proportional (a=(*C) to the chemical activity in the sample. A new ESD format is based on a thin PDMS coating at the inner surface of a disposable vial. Equilibrium between soil and the PDMS polymer can be confirmed without up-take curves when using samplers with a range (3-12 µm) of polymer thicknesses. The analyte concentration in two polymers films with different thickness will converge only if equilibrium is attained in both of them. This approach significantly lowers the number of samples needed for equilibrium sampling. Finally, to interpret the analyte concentration (C) in the PDMS as a chemical activity (a), the value of the activity coefficient (() in PDMS must be determined. These were obtained from calculated activity coefficients in methanol and the methanol-to-PDMS distribution constant.
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Prioritisation and Precaution in Human and Ecological Risk Assessment

Peter B. Sørensen, Federica Peirano, Marianne Thomsen, Ad Ragas, Bernardo, Ruggeri, Alex Magnetti, Patrik Fauser and Trine Susanne Jensen
Abstract

Risk management involves the setting of priorities: situations with high risks should be dealt with first. Decisions about prioritisation are complex because they involve many different factors. This induces a nearly infinite number of potential scenarios to be assessed. The challenge for any prioritisation procedure is to avoid the selection of sub-optimal scenarios which will result in a wrong focus of the risk assessment and thus a hidden uncertainty of the final estimates.

This presentation suggests a new paradigm that secures a precaution design of scenario selection for ecological and human risk assessment: (1) Definition of the governing set of criteria that are considered essential for the risk assessment, where a paradigm for structured criteria definition will be shown; (2) Estimation of the criteria using existing data sets and evaluation of the associated uncertainty and data variability; (3) Relating the single criterion to each other for selection of scenarios, where the problem of conflicting data sets for different criteria will induce uncertainty into the finding of the most relevant scenario. A statistical and fuzzy type approach makes it possible to quantify risk of selecting the wrong scenario for deeper attention.

Key words: Uncertainty, precaution, ranking, multi-criteria
Environment and Human Health (EH1)


Cumulative stressors in environmental & human health risk assessment
 Scenario selection in risk assessment – case of pharmaceuticals 

T.S Jensen ,A. Pistocchi ,P. Fauser ,M. Thomas ,P.B. Sørensen (Roskilde, Denmark)

 An emerging environment and health problem is the widespread detection of pharmaceuticals in the environment. Pharmaceuticals enter the environment through multiple sources, and constitute a group of more than thousand compounds. Over the short time it is not possible to reach a scientific level of knowledge sufficient for reliable risk assessment to be performed for more that a relatively few compounds. Therefore other approaches must be developed that can propose more efficient strategies to obtain data for risk assessment. 

In this project a new approach is developed that aims at identifying the more important scenarios with respect to evaluate the environmental and environment-induced human health effects. The new approach combines scenario selection based on consumption data, and environment and chemical properties with a GIS-based emission scenario selection based on source aggregated consumption data, demography data, waste water treatment technologies and eco-system effect data.
Environmental Risk Assessment of pharmaceuticals: State-of-the-art - Poster area 

Pro-inflammatory effects of chlorpyrifos and diazinon on human blood cells

Gunnar Wichmann and Irina Lehmann

Department of Environmental Immunology, UFZ Center of Environmental Research Leipzig-Halle, Leipzig, Germany

Abstract
The insecticides diazinon (DA) and chlorpyrifos (CHP) were analyzed regarding their effects on human cells. Human peripheral blood cells (PBMC) were stimulated with either lipopolysaccharide (LPS) or Phytohemagglutinine (PHA) for 20 hours in the presence of DA or CHP. Effects on the functional activity of the PBMC were analyzed by the measurement of the cytokine concentration in culture supernatants using ELISA assays. Following exposure to DA and CHP, PHA-stimulated PBMC produced increased amounts of interferon-γ even at low exposure concentrations. Contrary, no (DA) or only slightly increased production of interleukin (IL)-13 was found. LPS-stimulated PBMC exposed to CHP or DA produced increased amounts of IL-6 and tumor necrosis factor-α (TNF-α), whereby the increase of TNF-α production was at a lower extent compared to IL-6. Concentrations of DA >20μM suppressed TNF-α. In summary, both compounds seem to induce pro-inflammatory effects on human PBMC in non toxic concentrations.

Combined effects of mycotoxines on single cell organisms
Abstract

Mycotoxins from indoor-relevant genera like Aspergillus and Penicillium are discussed to be involved in various health effects. Toxic effects of single mycotoxins are well investigated, mixture effects are currently unknown. Because of the importance of chemical mixtures, the combined effects of substances with high impact for human health are under investigation within the EU financed project NoMiracle. 
Using Tetrahymena pyriformis, a single cell organism well established as suitable model for human respiratory epithelium-cell functionalities, dose response relationships of selected mycotoxins (gliotoxin, patulin, sterigmatocystin) were investigated as single compounds and mixtures. Gliotoxin caused a stronger inhibitory effect (EC50 0.38 µM) than patulin (EC50 11.1 µM). For sterigmatocystin a maxima inhibition of 55% was observed at 3.4 µM. Concurrently, the cell size increased significantly provoked by changes of the cell membrane. 
The combination of patulin and gliotoxin evoked a doubling of inhibitory effects due to concentration addition by similar mode of action. In contrast, the combination of sterigmatocystin and gliotoxin lead to antagonistic effects. Changes of the cell membrane caused by sterigmatocystin inhibited also a further uptake of gliotoxin.
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Cumulative risk of nickel and chlorpyrifos on single cell organisms

Abstract
In natural ecosystems organisms are exposed to mixtures of chemicals. However, little is known about the importance of chemical mixture effects. Within the EU sponsored project NoMiracle, combined effects of various substances with high impact for the environmental system are investigated. 
Effects of Ni and the insecticide chlorpyrifos were tested as single compounds and in mixtures on the single cell organism Tetrahymena pyriformis. Both caused an inhibition of cell proliferation, EC50 of 0.21 µM for Ni and EC50 of 0.01 µM for chlorpyrifos were determined. Mixture of both induced a more than a doubling of toxicity after a treatment of 24 hours. Synergistic effects can be assumed. After 48 and 72 hours, still toxic effects appeared, but on a reduced level. As reasons are imaginable intracellular sequestration or detoxification of Ni, as well as the degradation of chlorpyrifos. Combined effects after longer treatment were dominated by Ni. These results demonstrate the importance to study the chemical mixture effects, especially under long time treatment in greater detail.
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The human cell line HepG2 as an in-vitro model for human risk assessment

Abstract

Approximately 25-33% of the burden diseases in industrialized countries are attributed to single and cumulative stressors in the environment. The EU funded project NOMIRACLE is focused on 28 human relevant xenobiotics including drugs, pesticides, solvents and heavy metals. Toxicological studies with the cell line HepG2 give an indication for possible impacts on human health, and also intent to generate a standardized test system for toxicological research. 
Cytotoxicity and cell viability are determined with several methods and modes of action, including CFDA-AM- and LDH-Releasing-Assay, as well as MTT-, AlamarBlue und NRU-Assay. Another important aspect is the metabolism of xenobiotics to an excretable metabolite. 
Special designed assays (EROD, MROD, GST-Assay) are used to determine the activation and impairment of metabolizing enzymes by environmental pollutants. 
The test compounds will be tested separately and in combinations. Using the determined dose-response curves, an IC50 value can be identified for each substance and mixture. First results were obtained for the metal Ni2+ (IC50 of 0.6µM), and the insecticides Chlorpyrifos (IC50 of 2.1µM). The two substances do not only differ in their cytotoxicity, but just Chlorpyrifos has the ability to activate the cytochrome P450. The study of these different modes of action and their impact on chemical mixtures give a risk assessment of interactions between the environment and health.
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Spatially explicit exposure modelling of ecological receptors in a heterogeneously contaminated floodplain TU1/KL/P06 

M Loos, J.P. Lopes, A.M.J. Ragas, A.M. Schipper (Nijmegen, Nederland)

Abstract

It is generally recognized that exposure estimates are influenced by the spatial positions of both receptors and stressors. Nevertheless, the incorporation of spatial heterogeneity in ecological risk assessment is a relatively recent phenomenon. A spatially explicit individual-based exposure model has been developed. In this model, an individual receptor is represented by a set of algorithms that describe the processes relevant for exposure and risk assessment, e.g. movement and food intake. Movement algorithms allow the receptor to move over a raster map, thereby encountering and accumulating contamination over space and time. Spatial variation is accounted for by incorporating spatially explicit contaminant concentrations and foraging behaviour, based on habitat and diet requirements. A so-called food web approach has been followed, which takes into account feeding relationships between species. The model is applied to assess the exposure of terrestrial floodplain species to cadmium contamination in a floodplain along the river Waal in the Netherlands. It calculates life-time exposure to cadmium and predicts which species are at risk.
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Estimating the toxic pressure of high production volume chemicals on remote ecosystems
Abstract 

Although many chemicals are in use, environmental impacts of only few have been established. Uncertainty remains about the overall impact of chemicals. This study estimates combined toxic pressure on coastal North Sea ecosystems of 343 high production volume chemicals used in the Rhine-Meuse-Scheldt basin. Multimedia fate modeling and SSD-based effects estimation is applied. Calculations start from production volumes and emission rates, and use physico-chemical substance properties and aquatic ecotoxicity data. Parameter uncertainty is addressed by Monte Carlo simulations. Results suggest that the procedure is technically feasible. Combined toxic pressure of all 343 chemicals in the North Sea water appears to be 0.025 (i.e. 2.5% of the species are exposed to concentrations levels above EC50 values), with a wide confidence interval of nearly 0 to1. This uncertainty appears to be largely due to uncertainties in interspecies variances of aquatic toxicities. The results support gross ranking of chemicals in categories negligible (283 chemicals) and possibly relevant (60 chemicals) contributions to combined toxic pressure.
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Understanding the dynamics of the toxicity of mixtures

Baas, J.

Abstract
Within the framework of the NoMiracle project effects of a mixture of two chemical compounds on the survival probability of an organism are investigated by model calculations. For a single compound the effects on survival are well described by a hazard rate that is linear in the internal concentration, and a one-compartment model for the toxico-kinetics. The effects of a mixture of compounds can be understood as contributions of each of the compounds to the effect. The effects of mixtures can become rather complex as a function of the exposure time, because each individual compound has its own toxico-kinetic parameters. Therefore it is essential to follow the effects in time.

We will show results of some modelling work on exposure experiments on the effects of two compounds working simultaneously on Folsomia Candida.  And the application of the model to data on the combined effects of the metals Cu and Cd, Pb and Zn on the organisms. The exposure experiments were specifically carried out with our model in mind, following the survival of Folsomia candida in time. We found that the model describes the data from toxicity experiments very well, and synergistic toxicity effects for the two metals were shown.

Poster  1 SETAC: Mechanisms of Toxicity MC 2

Optimisation of exposure experiments

Baas, J, Jager, D.T. & Kooijmann, S.A.L.M.

Abstract
We use the Dynamic Energy Budget (DEB) theory as a framework for understanding the mechanisms underlying the toxic action of compounds. The DEB theory quantifies the effects of compounds by their influence on resource allocation within organisms to different end points i.e. feeding, growth, reproduction, survival etc.. The effects on survival are well described by, a hazard rate that is linear in the internal concentration, and a one-compartment model for the toxico-kinetics. This leads to a model containing three parameters: a No Effect Concentration, a Hazard Rate (which can be used to calculate the LC50 value) and an Elimination Rate.

Using these three parameters and Monte Carlo data artificial survival datasets (as would be obtained from exposure experiments) were generated. These datasets were then used to estimate back the toxicological parameters. This proved to be a powerful tool to optimise a test protocol and to minimise the use of resources, i.e. the number of exposed animals and the effort of the experimentalist.

Our calculations show that following the survival of only one exposed animal/jar in time leads to reliable estimates of the toxicological parameters (including the LC50).
Influence of nickel chloride, chlorpyrifos and binary mixtures of them on Danio rerio embryos and larvae
Scheil, V. , Tuebingen, Animal Physiological Ecology Germany
Triebskorn, R. , 72108 Rottenburg, Steinbeis-Transfer Center for Ecotox.
Koehler, H.-R. , Tuebingen, Animal Physiological Ecology
Abstract
Investigations focused on embryotoxicity and proteotoxicity of the metal salt nickel chloride, the insecticide chlorpyrifos (CPP) and mixtures of them in D. rerio embryos and larvae. Experiments included a prolonged Early Life Stage Test on embryos and measurements of stress protein (Hsp70) levels in hatched larvae. Exposure to increasing nickel chloride concentrations led to a delayed hatching success and to an increase in the Hsp70 level in larvae exposed to 1 mg Ni2+/L but to a decrease of Hsp70 levels at higher concentrations. Exposure to CPP did not reveal any effect during the early live stage test, but led to increased Hsp70 levels at high concentrations of CPP. Mixtures of both compounds showed delayed hatching success almost equivalent to single nickel chloride exposure, and increasing Hsp70 levels with increasing CPP concentrations. The highest CPP concentrations in the mixture experiments resulted in decreasing Hsp70 levels, most likely due to a cessation of Hsp70 synthesis. 
The study was financed by the EC (NoMiracle).
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A combination of gene expression data and biomarker endpoints to determine mixture toxicity of nickel and chlorpyrifos to the waterflea Daphnia magna

Vandenbrouck, T. , Soetaert, A. Van der Ven, K. , Moens, L. , Vanremortel, P. , Blust, R. , De Coen, W.M. ,
Antwerp, University of Antwerp Belgium
Abstract

Realistic environmental conditions are usually characterized by the presence of multiple chemical stressors. Therefore, two chemicals with different modes of action (chlorpyrifos and nickel) were selected for evaluation of individual and mixture effects on Daphnia magna. By using a custom Daphnia cDNA microarray - containing energy metabolism, molting and reproduction related genes - remarkable gene expression patterns were detected. Some gene fragments only showed differential gene expression after exposure to a single treatment (e.g. cellulase and opsin after chlorpyrifos and nickel exposure respectively), whereas other genes (e.g. hemoglobin, cuticula protein) were differentially expressed after nickel, chlorpyrifos and the mixture treatment. The expression patterns of several genes were validated using Real-Time PCR. Moreover, measurements of multiple biomarkers (Acetyl Cholinesterase, Cellular Energy Allocation) as well as effects on growth were performed and the relationship between gene expression changes and biomarker responses was investigated. This study was financed by the NOMIRACLE project.
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A paneuropean atlas of Landscape parameters for multimedia fate and 
transport modeling of chemicals


A.Pistocchi, D.Pennington

Abstract
Within the European project NoMiracle, EC-JRC has been developing an atlas 
of landscape properties and environmental parameters that are normally 
required in multimedia fate and transport modeling of chemicals.
these parameters include:
OH concentration, temperature, soil moisture, soil porosity, soil bulk density, topsoil organic carbon content, soil erosion, runoff, wind speed at 10 m,water depth,water velocity, plant transpiration, rain precipitation, snow precipitation, infiltration, suspended sediments in surface waters, sea water dispersion coefficient, sea water mixing depth, sea water suspended sediments, atmospheric source-receptor relation, atmospheric time of travel, aerosol concentration, wet and dry period duration.

All parameters were obtained either from readily available datasets, or from 
geographic analyses performed on purpose, in many cases with the aid of 
specialized models of atmospheric transport, ocean circulation, and soil 
processes.
these activities of data collection and analysis  resulted in a set of maps, 
with monthly temporal resolution and 1 km spatial resolution.the maps can be 
used as a reference for the selection of region-specific parameters to be 
used within modeling exercises based on nested bpx models such as EUSES or 
CalTox.

State-of-the-art in environmental risk mapping and visualization 
Lahr, J , Wageningen, Kooistra, Lammert , 

Wageningen UR - Alterra, Wageningen, Nederland
Abstract
Traditionally, results from environmental risk assessment (ERA) have been presented in non-spatial ways. However, environmental contamination is never distributed evenly in space and one has to deal with pollution gradients and an uneven distribution of exposure receptors. These aspects can be visualized with geographical risk maps. The development of large environmental databases and new GIS methodologies over the past years have made this much easier. A literature survey of current risk mapping practices was carried out. The results show that risk mapping is a rapidly developing field. However, published maps differ considerably with regard to risk assessment methods, assessment level, indicators, scale, underlying data and spatial operations applied. This will be illustrated with examples. One of the general shortcomings is that very little attention is being paid to identifying the target audience and tailoring risk maps for communication purposes. Despite such current gaps it can be anticipated that the use of GIS and modern mapping methods will greatly improve the implementation and communication of ERA results in the near future. 
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Behavioural screening toxicity test for Tubifex tubifex (Oligochaeta)

Gerhardt, A. Partner 24 (LimCo International)
LimCo International, An der Aa 5, D-49477 Ibbenbueren, Germany,  www.limco-int.com

Abstract
The freshwater oligochaete Tubifex tubifex has been used as a test organism in sediment bioassays and bioassessment methods since it is an important link in the aquatic food web, is widely distributed and abundant, lives in the water/sediment interface and is easy to culture and handle. The aim of this study was to develop an automated test system based on the continuous quantitative recording of survival and behaviour (locomotion) of T. tubifex during 24 h of exposure to several toxicants in the range of 0.01 to 10 mg/l, such as the metals Ni, Cu, Cd, the pharmaceutical Ivermectin and the biocides Chlorpyrifos and Imidacloprid. The experiments were performed in the Multispecies Freshwater Biomonitor (MFB), groups of 25 worms in triplicates per concentration level being exposed per test chamber in a static system with artificial water at room temperature and a diurnal photoperiod of 12h/12h. Simultaneously visual observations on groups of worms in beakers were performed during the first hour of exposure, in order to study aggregation beahviour as potential early warning test parameter of pollution stress. The results show that T. tubifex is rather tolerant towards exposure to the above mentioned toxicants, with Imidacloprid being by far the most toxic substance, followed by Cadmium, Chlorpyrifos, Ivermectin, Copper and Nickel in the order of increasing LC50-24 h values.  Behavioural responses during the first hour of exposure, i.e. early warning responses, consisting of de-aggregation could be observed visually for some of the substances (step 1).Overall decrease in locomotory activity could be recorded for all substances in the MFB with response times ranging from 3 to 10 hours depending on the substance and with decreasing response times under increasing exposure concentrations (step 2). Autotomy of posterior ends has been observed as stress response when checking survival after 24 h (step 3). Recommendations for test duration, set-up and behavioural parameters will be derived and presented. This project has been supported by NOMIRACLE.

 Life-cycle test of aquatic stages of Chironomus riparius exposed to Ni, Chlorpyrifos alone and in combination

Gerhardt, A. and L. Janssens de Bisthoven

LimCo International, An der Aa 5, D-49477 Ibbenbueren, Germany,  www.limco-int.com

Abstract
Chironomus riparius is a standard test species in ecotoxicological testing procedures, regarding survival, development and emergence as test parameters. In this study we develop additional test parameters, such as behaviour (locomotion, pumping), deformity induction and hatching success, hence aiming at improving sensitivity of the standard test as well as its cost-efficiency. 1st instar larvae were exposed in "bubble pots" filled with acid washed inorganic sandy sediment and dechlorinated tapwater during 3 weeks until emergence, at room temperature with a daily photoperiod of 12h/12h, the water being changed once a week, food being provided as powderized TeraMin three times a week. Twice a week 5 larvae from each of the three replicates per treatment were recorded quantitatively in test chambers filled with water of the respective treatment in the MFB for 2 hours (locomotion, pumping, inactivity). Once a week survival was checked in each bubble pot as well. 4th instar larvae were sampled for deformity induction and emergence was counted daily as exuviae towards the end of the experimental exposure. The results from 5 sublethal concentration levels of Ni, Chlorpyrifos alone and in different combinations will be presented. This study was supported by NOMIRACLE (A. Gerhardt).

Effects of nickel chloride, chlorpyrifos and oxygen depletion on behaviour and vitality of zebrafish (Danio rerio) larvae

Cornelia Kienle1,2,3, Juliane Filser1, Heinz-R. Köhler2, Almut Gerhardt2,3

1University of Bremen, Department of General and Theoretical Ecology, Leobener Strasse, 28359 Bremen, 2University of Tübingen, Department of Animal Physiological Ecology, Konrad-Adenauer-Str. 20, 72072 Tübingen, 3 LimCo International, An der Aa 5, 49477 Ibbenbüren

Abstract
Behavioural responses are amongst the first to happen under environmental stress, hence being optimal early warning indicators. Larvae of Danio rerio were exposed to two different pollutants and several binary mixtures of these substances acute five days after fertilization. Behavioural changes and survival were recorded with an online biomonitoring system (Multispecies Freshwater Biomonitor®, MFB) for two hours respectively. The results of these tests have been compared with data from short time exposure tests with a duration of eleven days. As an additional environmental stressor anoxia has been examined. 

With nickel chloride the larvae were less active in higher concentration levels (7.5-15 mg Ni/L). When exposed to chlorpyrifos they showed a typical aberrant behaviour at 250 µg/L and above consisting of jerky movements with many pauses, which seemed un-coordinated. Oxygen depletion (30 % saturation) resulted in significant lower locomotory activity compared to control treatments.

Keywords: Danio rerio, behaviour, nickel chloride, chlorprifos, oxygen depletion 
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Toxicity testing of various chemicals using the aquatic macrophyte Lemna minor

Liedtjens, K. , , Schuphan, I. , Ratte, H. T.  Aachen RWTH Aachen University Germany
Abstract
There is a great need for assessing the environmental risk due to the exposure to single and combined stressors. The research project NoMiracle will investigate these chemical risks. Therefore, ecotoxicological testing plays an important role for estimating effects of toxicants on non-target organisms. Lemna minor is a sensitive aquatic macrophyte regularly used for ecotoxicological studies of chemicals and environmental samples. The duckweed growth inhibition test (e.g. OECD 221, ISO/WD 20079) is the most standardized bioassay using higher plants. The aim of the present study was to investigate the effects of various chemicals on the growth of Lemna minor. Not only herbicides were tested but also insecticides, metals and biocides. The Biotests were performed according to the OECD Guideline 221. The observation parameter number and area of the fronds to calculate the effect concentrations were determined at day 0, 3 and 7 by a digital image analysis system.
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Biodegradation of Chemicals in Water-Sediment-Systems: A New Screening Tool

Meller, M., Elste, C., Junker, T. & Knacker, T.

ECT Oekotoxikologie GmbH, Boettgerstr. 2-14, D-65439 Floersheim, Germany
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Abstract
Besides the experimental evaluation of a chemical’s degradability, the prediction of the metabolic fate using mathematical models is attracting more interest in recent years. Most currently available models were developed based on data sets gained from studies according to OECD guideline 301. This method represents a water-only screening test under aerobic conditions, in which the test system is inoculated with microorganisms derived from e.g. activated sludge and the degradation is measured by non-specific parameters, e.g. DOC, BOD. In order to train existing models or to develop new models to predict the degradation of chemicals in water-sediment systems a new experimental screening tool was developed within the frame of the EU Integrated Research Project NoMiracle (project-no.: 003956) by integrating sediment into the OECD 301 approach. The validation of the new water-sediment screening tool will be presented using aniline as a model compound.
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Self-Organization of geostatistical information for vulnerability analysis 
Mújica, M.M1 , Espinosa, G.E.1 Guardiola, X.G.2 , Rallo, R.R1 Saiz, M.S.1 , Ferré, J.F.1 ,   Giralt, F. G.1 , 

1Universitat Rovira i Virgili, Tarragona, Spain

2CTQ, Tarragona, Spain
Abstract

Groundwater pollution is of major concern for decision-makers to assess human and environmental risk. Contamination potential maps of groundwater are frequently used to monitor environmental health. The aim of this study is to develop groundwater vulnerability maps for a Catalan region by using georeferenced data including land use, land cover, climate, DTM and pollutants-site. Pollutants such as Fe, Si, Ba, Se, Cu, Mg, Zn, Nitrates and Nitrites were chosen, together with media characteristics (pH, electrical conductivity, ionic balance and water hardness). GIS was used to generate smoothed maps of relevant variables in the target region. Kriging techniques were performed to map pollutants concentrations and properties in a 50 by 50 grid. Areas with high and low certainty of exceeding legislative threshold were identified with probability maps over a period of two years. Non-linear clustering with Self-Organizing Maps (SOM) was applied to select relevant variables and generate vulnerability maps. Comparison with the modified DRASTIC index (DI) and field water quality data the potential of the current approach.  
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Ensemble methods to enhance the identification of MOA’s with deterministic and probabilistic network

R. Rallo ,G Espinosa ,J. Ferré-Gener ,J. Giralt ,Francesc Giralt

Transport phenomena group, 

Universitat Rovira i Virgili, Tarragona, Spain

Abstract
The accuracy of QSAR models for toxicity can be enhanced by classifying compounds into sound chemical classes with similar end points. Since this is a challenging task, QSAR models can be alternatively developed for each mode of toxic action (MOA). Ensemble methods have gained momentum due to their ability to improve the classification capabilities of single classifiers, despite the fact that it is very difficult to estimate uncertainties in the predictions. In this study, a probabilistic approach based on the use of Bayesian networks is applied to integrate and interpret the results of an ensemble of deterministic classifiers, i.e., to integrate both the uncertainty of experimental data and that of each single model in terms of the conditional probability distribution of the whole ensemble. To this end, a set of molecular descriptors corresponding to 220 phenols grouped into four MOAs (153 polar narcotics, 18 respiratory uncouplers, 27 pro-electrophiles and 23 soft electrophiles) was classified. The performance of the ensemble was compared with other well-known classification techniques. QSAR models for each MOA class were also developed and assessed.

Does risk mapping and visualization help risk communication?

M. Mújica ,G. Espinosa , X. Guardiola , R. Rallo , M. Saiz ,J. Ferré , F. Giralt 

Universitat Rovira i Virgili, Tarragona, Spain

Abstract
Groundwater pollution is of major concern for decision-makers to assess human and environmental risk. Contamination potential maps of groundwater are frequently used to monitor environmental health. The aim of this study is to develop groundwater vulnerability maps for a Catalan region by using georeferenced data including land use, land cover, climate, DTM and pollutants-site. Pollutants such as Fe, Si, Ba, Se, Cu, Mg, Zn, Nitrates and Nitrites were chosen, together with media characteristics (pH, electrical conductivity, ionic balance and water hardness). GIS was used to generate smoothed maps of relevant variables in the target region. Kriging techniques were performed to map pollutants concentrations and properties in a 50 by 50 grid. Areas with high and low certainty of exceeding legislative threshold were identified with probability maps over a period of two years. Non-linear clustering with Self-Organizing Maps (SOM) was applied to select relevant variables and generate vulnerability maps. Comparison with the modified DRASTIC index (DI) and field water quality data the potential of the current approach.

