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Introduction  

Å One of the main challenges in the implementation of the WFD is the 
identification of the pressures that cause the deterioration of ecological 
status of water bodies and the capability to predict the ecosystem 
evolution  upon mitigating these pressures . 
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Å AQUATOX model (Park et al., 2008; US EPA)  

Å Integrates chemicals fate & ecological effects  

Å Predicts combined effects of multiple stressors (nutrients, organic 
toxicants, temperature, suspended sediment, flow)  

Å Simulates indirect and chronic effects  

Å Peer reviewed by independent panels  
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Objectives  

MAIN GOAL:  

Å Implementation  of  the  EPA AQUATOX model  in  one  case  study  
catchment  in  Luxembourg  which  is subject  to  strong  agricultural  
pressure,  in  the  framework  of  the  M3 project . 

SPECIFIC TASKS:  

Å Calibrate the model adapting autotroph biomasses, species 
traits and trophic relationship  to match measured GPP, ER and 
heterotroph biomass  

Å Build site specific food webs with realistic and sustainable 
species assemblages as indicators of water quality  

Å Extrapolate acute and chronic toxicities for pesticides  

Å Differentiate between eutrophication and ecotoxicological  
effects  

Å Evaluate possible management scenarios  

Presentation Tudor  

4 

Main Hypothesis: relate nutrients and toxicants loads to specific macroinvertebrates 

community structures reflecting the ecological state.  
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Case study  

Wark  

Pesticide impact case study  
Å 81,5 Km 2  

Å Mean  discharge :  
     1,28 m  3 s -1 

Å Soil  with  low  infiltration capacity  
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Data collection  

AQUATOX INPUT  

Presentation Tudor  
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Variables and parameters   Data source  

Flow data and site characteristics  M3 monitoring  campaigns  

GPP, ER, Oxygen  and nutrients  dynamics  M3 monitoring  campaigns  

Detritus  (water coloumn  and sediment )  M3 monitoring campaigns  

Autotroph  biomass  (Benthic  algae )  M3 monitoring campaigns  

Invertebrate  biomass  AGE counts   and literature  

Fish biomass  AGE counts   and literature  

Species traits (growth, reproduction, 
feeding preferences, etc.)  

Literature  

Toxic  chemicals  input  M3 monitoring  campaigns  

Ecotoxicological  data  
(LC50, EC50, etc.)  

Literature  
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Model calibration  
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Model calibration  
River metabolism calibration and validation  
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Model calibration  
Alignment of macroinvertebrate  index in AQUATOX  
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Model calibration  
Alignment of macroinvertebrate  index in AQUATOX  

Å Sensitivity to NH3 and anoxia ( database of about 250 records)  

Å Extrapolation across exposure time for oxygen and ammonia toxicity was 
empirically calculated using multiple non - linear regression  
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Presentation Tudor  
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% change in 

Mayfly biomass 

                Main feeding 
                              type                                            

  Water  
   quality class 

   Predator Shredder 
Grazer /  
Scraper 

Gatherer/  
Collector 

Predator/  
filterer /  
 collector 

Filterer / 
collector 

high  
Perlidae, 

Perlodidae 
Taeniopterygidae 

        

good 
    

Goeridae 

Brachycentridae, 

Philopotamidae, 

Leptophlebiidae     

moderate 
  

Nemouridae, 

Lepidostomatidae 
Heptageniidae 

Ephemeridae, 

Polymitarcidae     

poor  Rhyacophilidae Limnephilidae 
  

Ephemerellidae Polycentropodidae Hydropsychidae 

bad  

  

Elmidae, Asellidae 
Lymnaeidae, 

Hydrobiidae 

Baetidae, 

Gammaridae, 

Chironomidae, 

Oligochaeta   

Sphaeriidae 

Model calibration  
Alignment of macroinvertebrate  index in AQUATOX  

Å Trophic relationships: feeding information and diet matrix compiled based 
on literature data  
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Model calibration  
Ecotoxicological  module calibration  
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The choice of pesticides simulated is dependent on their occurrence in 
surface waters (monitoring campaign) and their ecotoxicological  datasets. 
terbuthylazine  is currently the most prominent herbicide with peak 
concentrations in the ȉg/l range.  
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Model results  
Nutrient enrichment effects  
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