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Purpose

Challenges in the implementation of the WEFD:

-ldentification  of the pressures that cause the deterioration of
ecological status of water bodies

-Prediction of the ecosystem evolution upon mitigating these
pressures

MAIN GOAL:

A Implementation and test of the EPA AQUATOX model in two case
studies catchments in Luxembourg which are subject to strong
agricultural and urban pressure

a) Assess nutrients, pesticides and PAHs exposure and bioaccumulation
in river food webs

b) Extrapolate acute and chronic toxicities
c) Differentiate between eutrophication and ecotoxicological effects
d) Evaluate uncertainty
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Model hypothesis
odel hypotl ?ESIS

A Our hypothesis is that we can relate nutrients and toxicants loads to specific
community structures reflecting the ecological state.

o,
+ Detritus cycle
- >
hypertrophic
0,, GPP & ER O, -
2 : Macroinvertebrates
as expression of assemblage as
biomass metabolism function of O, . NH
2 4
and toxicants
_ > tolerance
eutrophic
OZA\/\M/
Phototrophic
- biomass
Nutrients >
BOD, TSS, oligotrophic 3
Toxicants




AQUATOX model (Parketal., 2008; US EPA)
A Integrates chemicals fate & ecological effects

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

A
A Simulates indirect and chronic effects
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Model design (2) ‘

Variables and parameters Data source

Flow data and site  characteristics 2011 M?3 monitoring campaigns, AGE
GPP, ER, Oxygen and nutrients dynamics 2011 M 3 monitoring campaigns
Detritus (water column and sediment ) 2011 M 2 monitoring campaigns
Autotroph biomass (Benthic algae) 2011 M 3 monitoring campaigns
Invertebrate biomass AGE counts (1999 to 2010) and literature
Fish biomass AGE counts (2009 to 2011) and literature
Species traits (growth, reproduction, Literature

feeding preferences, etc.)

Toxic chemicals input (in water, TSS) 2011 M 3 monitoring campaigns
Ecotoxicological data, chemical properties Literature

(LC50, ECH0, etc.)
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Case studies
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Model Validation (2) ~*Alignment of

macroinvertebra,;g Index N

MEASURED DATA MODEL SIMULATION

6
N AGE dd E OLIGOCHAETA o hs simulati = OLIGOCHAETA
g measured data = GASTEROPODA_Lymnaeidae g 5 months simulation = GASTEROPODA. Lymnasidae
= (52 sampling sites = GASTEROPODA_Hydrobidae = (May-October) mBIVALVIA_Sphaeriidae
% I AVG 1999-2010) = BIVALVIA_Sphaeriidae % = AMPHIPODA_Asellidae
) 5 ] " AMPHIPODA_Aselidae o 5 m AMPHIPODA_Gammaridae
> ¥ AMPHIPODA_Gammaridae > mDIPTERA_Chironomidae
< ® AMPHIPODA_Simuliidae <€ _ )
_ _ = COLEOPTERA_Elmidae
u DIPTERA_Chironomidae
. = EPHEMEROPTERA_Baetidae
= COLEOPTERA_EImidae

4 - . 4 - = EPHEMEROPTERA_Ephemerellidae
= EPHEMEROPTERA_Baetidae
= TRICHOPTERA_Rhyacophilidae

n EPHEMEROPTERA_Ephemerellidae
= TRICHOPTERA_Rhyacophilidae = TRICHOPTERA_Polycentropodidae
= TRICHOPTERA_Polycentropodidae ‘ N TRICHOPTERA_Limnephilidae
3 TRICHOPTERA_Limnephilidae 3 I TRICHOPTERA_Hydropsychidae
TRICHOPTERA_Hydropsychidae ” EPHEMEROPTERA_Heptageniidae
» EPHEMEROPTERA_Heptageniidae EPHEMEROPTERA_Ephemeridae
EPHEMEROPTERA_Ephemeridae = TRICHOPTERA_Lepidostomatidae
= TRICHOPTERA_Lepidostomatidae PLECOPTERA_Nemouridae
21 PLECOPTERA_Nemouridae 2 = EPHEMEROPTERA_Leptophlebiidae
® EPHEMEROPTERA_Leptophlebiidae ® TRICHOPTERA_Philopotamidae
u TRICHOPTERA_Philopotamidae ® TRICHOPTERA_Goeridae
# TRICHOPTERA_Goeridae u PLECOPTERA_Perlidae
1 +— ® TRICHOPTERA_Brachycentridae 14— = PLECOPTERA_Capniidae
u PLECOPTERA_Taeniopterygidae

HPLECOPTERA_Leuctridae
= PLECOPTERA_Perlidae

—
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0 - u PLECOPTERA_Capniidae 0 . - |
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Model Results -

Pesticides and PAHs predicted texic'effects
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