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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 WP4. QUALITYLinking the effects of chemical quality and environmental stressors on biodiversity and human risks
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Objectives• To determine the presence of priority and emerging
 contaminants in Mediterranean river ecosystems in the Iberian Peninsula
 • To asses the effect of chemical and environmental stressors on biodiversity pattern
 • To assess potential human health risks
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Main tasks
 • Collection and chemical analysis of water/sediment/biota samples• Biological characterization (biofilm, macroinvertebrates, community
 of fish)
 Field and laboratory work
 Development of tools
 • Development, optimization andvalidation of advanced analyticalmethodologies
 • Development of functional andstructural biomarkers
 Risk-based analysis
 • Human health risk assessmentmodels
 • Application of Intelligent testingstrategies
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
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 monitoring studies)
 “In vitro”experiments
 Microcosms
 Ecosystem
 Modified from Clements and Newman 2002
 Field and experimental studies combined to address causality of effects of different types of stress (chemical and environmental).
 indoors artificial streams
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Strategy of field work1st layerGeneral extensive monitoring(1-36 month)
 • Wide spatial coverage(4 river basins; main river + tributaries; referencesites + contaminated sites; different contaminationand hydrological gradients)
 • Analysis of biodiversity pattern based onexisting data for invertebrates (calculation ofbiological indices) + detailed characterization at 4-5 sites per river basin
 •Three hydrological regimes (low, medium, high flow)
 • Wide range of contaminants (priority andemerging)
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 2nd layerIntensive specific monitoring(18-48 month)
 •Detailed study of specific processes• Impact of dams, infiltration of GW, drought and contaminants
 on the communities of macroinvertebrates and fish•Selected contaminants
 • Bioaccumulation of pharmaceuticals, EDCs and perfluorinatedcompounds in biota
 • Distribution of selected contaminants between different compartments (aqueous phase, suspended solids)
 •Selected sites• Detailed study of selected gradients of contamination and hot
 spots (impact of industry and agriculture); hydraulic impact
 Strategy of field work
 Link to WP2, WP3, WP5
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Júcar15 points
 Guadalquivir25 points
 Llobregat14 points
 Ebro – 24 points
 Sampling points
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Júcar15 points
 Guadalquivir25 points
 Llobregat14 points
 Ebro – 24 points
 Sampling points
 Selection based on:- Existing monitoring sites (SAICA, SAIH, RCSP,…)- Objectives of the project (contamination gradient, hydraulic
 gradient, impact of dams)- Easy access for collection of samples
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Ebro - 24 sampling sites
 GAL1
 EBR6
 EBR7
 SEG
 CIN2
 ARGEBR2ZAD
 EBR8
 ALG
 EBR3
 EBR4
 CIN1
 GAL2HUE
 ESE
 NAJ
 RS
 Tortosa
 LleidaZaragoza
 Huesca
 Monzón
 Sabiñánigo
 Pamplona
 Logroño
 Gasteiz
 Tudela
 ------------------
 EBR1
 EBR5
 MAR
 EBR9
 OCA
 1:1.500.000
 0 10 20 30 40 50 Km
 MATContaminationgradient
 ReferenceHydraulic impact
 SAMPLING SITES:24 sampling site4 control sites2 contamination gradients2 hydraulic impacts
 Reference
 Reference
 ReferenceHydraulic impact
 Contaminationgradient
 Responsible group: IDAEA-CSIC
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Example of sampling site sheet
 CUENCA EBRO CÓDIGO EB2
 LOCALITZACIÓN Rio Ebro en Miranda de Ebro
 COORDENADAS UTM HUSO: 30 X: 503744 Y: 4726338
 CORRESPONDENCIA OTRAS REDES SAIH: A001 SAICA: 901
 RCSP: SP7 Aquaterra: R1 (x:504008, y:4725707) 650 m
 INTERÉS
 Tramo del rio Ebro del curso alto. Es la primera ciudad importante en el cauce principal. Existen una zona industrial muy amplia y la planta depuradora tiene menor eficiencia de la deseada por lo que la concentración de compuestos orgánicos en el rio es elevada. Se miden de forma automática: * Temperatura, pH, conductividad y oxígeno disuelto * Amonio total * Turbidez * Oxígeno disuelto
 DESCRIPCIÓN
 Tomar la salida de la AP1 que marca Miranda de Ebro. Una vez pasado el peaje girar a la izquierda dirección Miranda de Ebro. Llegar a una rotonda y girar a la derecha N-1. Cruzar el Río Ebro y la estación se ve a mano derecha, junto al cementerio. Para llegar a ella, hacer el cambio de sentido en la siguiente rotonda, antes de volver a cruzar el Río Ebro girar a la derecha, bajar una pendiente que nos lleva al margen del río, volver a girar a la derecha, pasar por debajo de un puente. La estación está justo enfrente
 MAPA Y FOTO
 AT: R1
 SAIH: A001 SAICA: 901 SCARCE: EB2

Page 11
                        

Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Main tasks
 • Collection and chemical analysis of water/sediment/biota samples• Biological characterization (biofilm, macroinvertebrates, community
 of fish)
 Field and laboratory work
 Development of tools
 • Development, optimization andvalidation of advanced analyticalmethodologies
 • Development of functional andstructural biomarkers
 Risk-based analysis
 • Human health risk assessmentmodels
 • Application of Intelligent testingstrategies
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Chemical analysis - Target compounds
 Polar pesticides
 Drugs ofabuse
 PharmaceuticalsPerflurinatedcompounds
 Endocrinedisruptors
 Flameretardants
 Prioritypollutants
 Groups involved: IDAEA-CSIC, ICRA, UV
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Chemical analysis - Target compounds
 Polar pesticides
 Drugs ofabuse
 PharmaceuticalsPerflurinatedcompounds
 Endocrinedisruptors
 Flameretardants
 Prioritypollutants
 Priority compounds according to Directives 76/464/CEE and 2008/105/EC (already monitored, data available)
 – to study temporal trends (comparison with hystorical data)
 Emerging contaminants (not monitored, no data available) – to determine the extent of contamination, identify the main sources
 of contamination (diffuse vs. point source), identify contaminants posing main hazard
 Metals (data from water agencies)
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Chemical analysis - Matrices
 Polar pesticides
 Drugs ofabuse
 PharmaceuticalsPerflurinatedcompounds
 Endocrinedisruptors
 Flameretardants
 Prioritypollutants
 Matrices
 - Water- Sediment- Fish (pool of three whole fish – representative specie)
 1st layerGeneral extensive monitoring
 (1-36 month)
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Methodology
 • Priority pollutants (Organochlorinated compounds (DDT and metabolites, chlorobenzenes), pesticides, PAHs) - GC-MS-MS (IDAEA-CSIC)
 • Pharmaceuticals (80 compounds in water, 48 in sediment/fish)LC-MS-MS (IDAEA-CSIC and ICRA)
 • Drugs of abuse (16 compounds) LC-MS-MS (IDAEA-CSIC)
 • Polar pesticides (24 compounds) LC-MS-MS (UV)
 • Endocrine disrupting compunds (estrogens (10), alquilphenols (6), phthalates (3), bisphenol A, triclosan, parabens (3), UV filters (12))LC-MS-MS (IDAEA-CSIC and ICRA)
 • Perfluorinated compounds (14) LC-MS-MS (IDAEA-CSIC and UV)
 • Flame retardants (PBDEs + HBCD + DeBDethane) GC-MS (IDAEA-CSIC)
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Main tasks
 • Collection and chemical analysis of water/sediment/biota samples• Biological characterization (biofilm, macroinvertebrates, community
 of fish)
 Field and laboratory work
 Development of tools
 • Development, optimization andvalidation of advanced analyticalmethodologies
 • Development of functional andstructural biomarkers
 Risk-based analysis
 • Human health risk assessmentmodels
 • Application of Intelligent testingstrategies
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 1) General characterization of all sampling sitesThe biological general characterization will include mainly the macroinvertebrate community. Using monitoring data from the Water Agencies, several indexes, e.g. SPEAR and Diversity index will be calculated.
 – These indexes (observed effect) will be correlated with the predicted toxic pressure analyzed as Toxic Units or Hazard indexes for the different families of toxicants present in water and sediment.
 Biological characterization
 Groups involved: UB and ICRA
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 2) Intensive biological characterization at 4-5 samplingsites at each river basin
 • Sites will be located in a contamination gradient selected from the general sampling.
 • Samples will be collected in two periods: low and medium discharge coincident with the general characterization.
 • Parameters measured:– Biofilm (using artificial substrates and sediment samples): species
 composition, chlorophyll content, microbial diversity, EPS, CNP content.– Macroinvertebrates in sediment: Abundance, composition, biomass,
 size distribution,.– Fish: composition.
 Biological characterization
 Groups involved: UB and ICRA
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Main tasks
 • Collection and chemical analysis of water/sediment/biota samples• Biological characterization (biofilm, macroinvertebrates, community
 of fish)
 Field and laboratory work
 Development of tools
 • Development, optimization andvalidation of advanced analyticalmethodologies
 • Development of functional andstructural biomarkers
 Risk-based analysis
 • Human health risk assessmentmodels
 • Application of Intelligent testingstrategies
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Main tasks
 • Collection and chemical analysis of water/sediment/biota samples• Biological characterization (biofilm, macroinvertebrates, community
 of fish)
 Field and laboratory work
 Development of tools
 • Development, optimization andvalidation of advanced analyticalmethodologies
 • Development of functional andstructural biomarkers
 Risk-based analysis
 • Human health risk assessmentmodels
 • Application of Intelligent testingstrategies
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Multiple-stress Ichemical
 Multiple-stress IIchemical +
 environmental Multi-Biomarker
 Algal cultureMixture toxicity
 Communities in microcosms
 Photosynthesis
 Oxidative stress
 Toleranceinduction
 Pigments
 Algal groupsnoSpecies
 compositionno
 func
 tiona
 lst
 ruct
 ural
 The development of a tool of functional and structural biomarkers
 Groups involved: ICRA, UB AND ICMAN-CSIC
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Main tasks
 • Collection and chemical analysis of water/sediment/biota samples• Biological characterization (biofilm, macroinvertebrates, community
 of fish)
 Field and laboratory work
 Development of tools
 • Development, optimization andvalidation of advanced analyticalmethodologies
 • Development of functional andstructural biomarkers
 Risk-based analysis
 • Human health risk assessmentmodels
 • Application of Intelligent testingstrategies
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Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Risk Assessment
 Group involved: URV
 ?
 Inference Rules
 EHI
 NoC
 Risk
 Use of fuzzy tools to work withimprecise and uncertain information
 ?
 Inference Rules
 EHI
 NoC
 Risk
 Use of fuzzy tools to work withimprecise and uncertain information JFlow
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 Bayesian networks
 Major benefits:
 Cost reduction
 Animal testing minimization
 Data generation
 Risk assessment ofemerging chemicals
 •(Q)SAR models
 •Computational models
 •Read-across models etc.Major benefits:
 Cost reduction
 Animal testing minimization
 Data generationData generation
 Risk assessment ofemerging chemicalsRisk assessment ofemerging chemicals
 •(Q)SAR models
 •Computational models
 •Read-across models etc.
 •(Q)SAR models
 •Computational models
 •Read-across models etc.
 “Intelligent Testing Strategies”

Page 25
                        

Spanish Council for Scientific Research
 Institute of Environmental Assessment and Water
 Deliverables WP4• Report on the occurrence of priority and emerging pollutants in water
 courses and prediction of future trends in terms of presence andecotoxicological effects (month 35).
 • Report on the biodiversity patterns in water courses and prediction of future trends (month 35).
 • Provide a multi-biomarker tool box for the study of the effects of multi-stress situations in water courses using fluvial communities (month 44).
 • Validation of modeling and ITS application for assessing multiple risk derived from cumulative exposure to multi-stressors (month 46).
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