
1

ZAGZAG
NORMAN Workshop  Menorca 27 & 28 November 2006 

NEWS OF PERSISTENT AND EMERGING 
POLLUTANTS IN THE AQUATERRA 

PROJECT AND RELATED WORK
J.A.C.Barth1, E. Wild2, T. Gocht1, D. Steidle1, B. Ligouis3, M. 
Peschka4, T. Knepper4, A. Navarro5, P. Hsu6, W. Ahlf6, B. 
Morasch7, D. Hunkeler7, J. Barber2, K.C. Jones2, S. Meijer7, P. 
Grathwohl1 , D. Barceló5
1 Eberhard Karls Universität Tübingen / ZAG / Center for Applied Geoscience / Sigwartstr. 10 / 
72072 Tübingen Germany / Johannes.barth@uni-tuebingen.de
2 University of Lancaster, UK
3 LAOP Consulting & Research, Germany
4 Europa Fachhochschule Fresenius, Germany
5 Department of Environmental Chemistry-IIQAB-CSIC, Catalunia, Spain
6 Technical University Hamburg-Harburg / Ecotoxicology
7 Université de Neuchâtel, Neuchâtel, Switzerland

ZAGZAG

• funded since 1. June 2004 for 5 years

• 45 partner institutions
• multidisciplinary team

4 new member  countries 
Switzerland, Serbia, Romania
8 EU-member countries
9 SMEs
Environmental  Protection Agencies
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EBRO

Map created by D. Kuntz

ZAGZAG

Study site

Ebro River basin (NE Spain)

Drains an area of 85,000 km2, discharges into Mediterranean 
Sea and originates a delta of more than 30,000 hectares. 

The region is basically agricultural. 

Industrial activities involve automobile, chemical, textile, 
food and wood industry.
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Compounds analyzed

23 chlorinated pesticides:
DDTs (6 compounds)
HCH (4 isomers)
HCB, PCB
Heptachlor
Aldrin, Isodrin, Dieldrin
and Endrin
Endrin Aldehyde
Alpha and Beta-endosulfan
Endosulfan-sulfate
Heptachlor-endo-epoxide
Heptachlor-exo-epoxide

27 polar pesticides:
Triazines (6 comp.)
Organophosphorus
(15 compounds)
Molinate
Tributhylphosphate
Trifluralin
Propanil
Alachlor
Metolachlor

16 PAHs (EPA)

Octylphenol
Nonylphenol
Bisphenol A

76/464/E
Water framework directive Candidates

ZAGZAG

GC-MS ANALYSIS

Pressurised Liquid  
Extraction

Solid phase  
Extraction

Water SedimentsTOC TOC
Between

0.2 and 6.7 %
Between

1.2 and 15.4 ppm

Methodology
Water Sediments
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Pesticides polars
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Degradation of PAH (Unine)
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Microcosm experiment with 13C-naphthalene as 
substrate and sediment from 5, 7, 9, and 12m depth.

Barbara Morasch, Daniel Hunkeler
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Max. 13C-CO2 enrichment in microcosms after 244 days. 
Controls (grey) were either autoclaved, without substrate addition, or 
with non-labeled benzene.

Barbara Morasch, Daniel Hunkeler
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COMPARISON BETWEEN ALL BASINS

Map created by D. Kuntz
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ZAGZAG Dietmar Steidle, David Kuntz

Depositionrates PAH17, Meuse/NE
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Gewindestab 

Haltevorrichtung 

Polyurethanschaumscheibe
(14 cm Durchmesser, 1.35 cm Dicke)

Eintrittsöffnungen

Unterlegscheibe 
und Flügelmutter
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Catchment

Surface 
water

INPUT

OUTFLOW

ZAGZAG
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SI for PHE 
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The samples are subject to microscopic analysis using a Leitz DMRX 
microscope photometer. Organic matter is identified and characterised 
using white light and UV illumination (blue-light irradiation) in incident light 
mode.

Quantification is carried out by a point-
counting method similar to that used in 
coal petrography. 
The contribution of various constituents 
is expressed relative to the total volume
of organic matter (vol. %).
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TPEM: Experimental setup
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phenanthrene (blue) within the epidermal cellular 
cytoplasm and vacuoles of a spinach leaf (green) 
following atmospheric deposition 12 days

ZAGZAG

ELBE

Map created by D. Kuntz
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Sediment traps during the flood in winter/spring 2005

Introduction         Objectives Interactions         Results Conclusions/ Outlook

Wolf von Tümpöing, Ingo Lobe, Martina Barbarowski
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Sediment traps during the flood in winter/spring 2005

Introduction         Objectives Interactions         Results Conclusions/ Outlook

Wolf von Tümpling, Ingo Lobe, Martina Barbarowski
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HCH
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βHCH
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Ecotoxicological Methods

Each bioassay exhibits specific sensitivities to chemicals

Algae growth inhibition test
Herbicide in water phase

Bioluminescence Test
Organic chemical, used as screening test 

Nematode test 
Heavy metals in solid phase

Advantage over chemical analysis:
Detection of unknown mixture toxicity and effects at 
low chemical concentration

Used as test battery, integrated toxic effects can be captured
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Ecotoxicological Methods

Hundreds of sediment samples analysed using test 
Battery combining four bioassays with different 

organisms and exposure routes

Nematode Contact Test

Caenohabditis elegans
Growth, fertility, reproduction

Bacteria Contact Assay

Arthrobacter globiformis
Activity (dehydrogenase)

Bioluminescence Inhibition Test

Vibrio fischeri
Activity (bioluminescence)

Algae Growth Inhibition Test

Pseudokirchneriella subkapitata
Growth rate (fluorescence)

Elutriate 
and 

methanol 
extract

Solid 
phase

Ecotoxicological classification using fuzzy logic

Ex:
Increasing 
toxicity

ZAGZAG

Ranking of Effect Classes - Sampling 23.8./24.8.2002
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Interlaboratory TestInterlaboratory Test

TraceTrace Analysis of Polar Analysis of Polar PesticidesPesticides and and MetabolitesMetabolites inin

WaterWater


