N

N
N

HAL

open science

CETOCOEN Project: From the Laboratory to the Field
and Beyond
Jana Klanova, Ludék Blaha, Jiti Damborsky, Petr Klan, Ladislav Dusek, Ivan
Holoubek

» To cite this version:

Jana Klanova, Ludék Blaha, Jiti Damborsky, Petr Klan, Ladislav Dusek, et al.. CETOCOEN Project:
From the Laboratory to the Field and Beyond. 9th International Symposium on Environmental
Software Systems (ISESS), Jun 2011, Brno, Czech Republic. pp.491-499, 10.1007/978-3-642-22285-

6_53 . hal-01569194

HAL Id: hal-01569194
https://inria.hal.science/hal-01569194
Submitted on 26 Jul 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://inria.hal.science/hal-01569194
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

CETOCOEN project: From the laboratory to the field
and beyond.

Jana Klanovéa!, Ludék Blahat, Jifi Damborsky*?, Petr KIant3,
Ladislav Dusek4, and Ivan Holoubek!

! Research Centre for Toxic Compounds in the Environment, Faculty of Science,
Masaryk University, Kamenice 126/3, 625 00 Brno, Czech Republic
2Department of Experimental Biology, Faculty of Science,
Masaryk University, Kamenice 753/5, 625 00 Brno, Czech Republic
3Department of Chemistry, Faculty of Science,
Masaryk University, Kamenice 753/5, 625 00 Brno, Czech Republic
4Institute of Biostatistics and Analyses,
Masaryk University, Kamenice 126/3, 625 00 Brno, Czech Republic
{klanova, blaha, holoubek}@recetox.muni.cz
2jiri@chemi.muni, *klan@sci.muni.cz, *dusek@iba.muni.cz

Abstract. Growing demand for data on the environmental impacts of persistent
organic pollutants coming from legal and regional authorities as well as from
private subjects, professionals and public resulted in initiation of the
CETOCOEN project. This project is coordinated by the Research centre for
toxic compounds in the environment of the Masaryk University in Brno and
provides complex information supporting decision making and development of
strategies related to protection of natural environment and human health.
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1 Introduction

Environmental problems including their social and economical impacts have to be set
into the context of the overall development of society, as a good management of
natural resources is one of the key aspects of sustainable development. Such
management requires sufficient information on the key factors affecting environment,
data on occurrence, fate, persistence and long-range transport of various chemicals,
their accumulation in biota and food chains as well as on mechanisms of their
toxicity, and related ecological and human health risks. Only such complex
information can provide sufficient support for decision making and development of
strategies related to protection of natural environment and human health. International
cooperation in this field is crucial as the environmental pollution goes beyond the
boundaries.

Growing demand for such information coming from legal and regional authorities as
well as from private subjects, professionals and public resulted in initiation of the



CETOCOEN (CEntre for TOxic COmpounds in the ENvironment)! project of
Operational Program Research and Development for Innovations? supported from
European Union (EU) Structural funds. The CETOCOEN project is coordinated by
the Research centre for toxic compounds in the environment (RECETOX)? of the
Masaryk University in Brno.

2 Background

The centre addressing problems related to persistent organic pollutants (POPs) was
established in 1996 and from the beginning it has been involved in a number of
international networks and projects. In cooperation with the Czech
Hydrometeorological Institute, the centre established the programme of integrated
monitoring of POPs in all environmental matrices at the central European background
station in Ko3etice in 1996.
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Fig. 1. Network of EMEP stations monitoring POPs.

Unique data on long-term trends in environmental levels of polycyclic aromatic
hydrocarbons (PAHSs), polychlorinated biphenyls (PCBs) and organochlorine
pesticides (OCPs) at European background are reported to the European Monitoring
and Evaluation Programme (EMEP)*, a collaborative project addressing long-range

! http://www.cetocoen.cz/

2http://www.strukturalni-fondy.cz/getdoc/977e2e36-937e-4432-afe7-165afd87e676/OP-
Vyzkum-a-vyvoj-pro-inovace

3 http://www.recetox.muni.cz/index-en.php

4 http://www.emep.int/



transport of the air-born pollutants in Europe and supporting international Convention
on Long-range Transboundary Air Pollution (CLRTAP)® [1], [2], [3].
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Fig. 2. Long-term trends of PAHSs at the Ko3etice EMEP station.

In the last decade, interactions among chemicals, environment and biological systems
and their consequences at local, regional and global levels were the main focus of the
centre. New approaches and experimental techniques were developed in
photochemistry, toxicology, risk assessment, biostatistics, modelling and
environmental informatics. Interdisciplinary links were established when addressing
effects of the climate change on the contaminant cycling in the atmosphere [4 — 7].

In 2001-4, the centre coordinated the project funded by United Nations Industrial
Development Organization (UNIDQO)®é focused on implementation of the Stockholm
Convention on Persistent Organic Pollutants (SC)” in the Czech Republic.
Consequently, a National centre for POPs8, was established as a part of RECETOX,
an expert body focused on chemical and toxicological assessments of the chemicals
being a subject of the international conventions ratified by the Czech Republic.

The centre serves the needs of government, ministries, regional authorities and
industry, and provides new information on levels and fate of these chemicals, their
toxicological properties and risks, and developing new methods of sampling,
chemical analyses and effective toxicological testing.

In 2009, the Conference of the Parties of the Stockholm Convention of United
Nations Environmental Programme (UNEP)® officially endorsed RECETOX as a

5 http://www.unece.org/env/Irtap/

6 http://www.unido.org/

7 http://chm.pops.int/default.aspx

8 http://www.recetox.muni.cz/index-en.php?pg=national-pops-centre
9 http://hqweb.unep.org/



Regional Centre of the Stockholm Convention for capacity building and technology
transfer in the region of Central and Eastern Europe?®.

In addition to above mentioned integrated POPs monitoring at the Kosetice station,
the centre has been developing the national network for monitoring of POPs in
ambient air called MONET CZ (MOnitoring NETwork)*! since 2003 [8-10].

DDT

Fig. 3. Long term measurement of DDT and metabolites in ambient air at background
stations of MONET network.

Since 2004, MONET CZ has expanded to all Central and Eastern European (CEE)
countries as MONET CEE?®? and became a successful example of know-how and
technology transfer in the region [11-15]. Passive air sampling technique was selected
as an official tool for global monitoring of POPs, and RECETOX became a strategic
partner for many world regions (CEE, Africa, Asia and Pacific) [16].

Currently, the centre operates the long-term air monitoring programme (MONET EU)
at the EMEP stations in all European countries and executes the air monitoring
programme in Africa (MONET AFRICA) supported from the EU . With a help of the
Global Environmental Facility (GEF)® the centre also contributes to the development
of analytical capacities in participating countries.

10 http://www.recetox.muni.cz/index-en.php?pg=regional-pops-center

1 http://www.monet-cz.cz/

12 http://www.recetox.muni.cz/index-en.php?pg=regional-pops-center--scope-of-sc-rc-
activities--monitoring-of-pops-in-the-cee-countries-and-other-regions

13 http://www.thegef.org/gef/home
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Fig. 4. Measurement of DDT and metabolites at the background stations of the MONET
networks in Europe, Asia and Africa.

Vast number of samples collected in frames of such long-term monitoring programs
introduced a problem of efficient data management. Robust environmental database
was urgently needed as well as interactive tools permitting the user to validate,
aggregate, analyze, and visualize data.

Due to the international and multilateral character of the MONET project, the centre
faced a task to develop a web portal allowing professionals as well as general public
to assess available environmental data providing them at the same time with the
advanced analytical and modelling tools based on the Geographical information
system (GIS).

3 CETOCOEN project and its goals

In 2009, the research team of the centre prepared a successful project for the EU
Structural funds, Operational programme Research and Development for Innovations,
in the priority axis 2, Regional centres of applied research. The CETOCOEN project
stemmed from the previous successful history of the centre and set new and ambitious
goals. Following substantial enhancement of the laboratory capacities and human
resources, the centre is expanding from the original fields of research to new
directions including development of sampling and analytical methods for emerging
environmental pollutants, laboratory and field studies of processes affecting the fate
of chemical substances in the environment, development of biosensors and natural
biocatalyzers, and assessment of toxic effects of chemical compounds and natural
toxins on organisms.

Major contribution of the CETOCOEN project is improved understanding to the
environmental fate of toxic compounds, their distribution among matrices, long range
transport and bioaccumulation, degradation mechanisms of pollutants in various
climatic regions with respect to increasing risks of their re-release due to the climate
change, responsible assessment of toxic effects, and quantification of ecological and
human health risks. The project will help to identify new classes of toxic chemicals
suspected of persistence, bioaccumulation and long-range transport, which are major
criteria for their listing in the global conventions on chemical safety. The centre is



also involved in the Global monitoring plan (GMP)**. GMP is an activity developed
under the Stockholm Convention with a purpose of providing a tool for effectiveness
evaluation of the Stockholm Convention measures. First global assessment of current
baseline levels of POPs in core matrices (ambient air and human milk) was completed
in 2008. Majority of data on ambient air levels of POPs was collected using the
passive air samplers (PAS) with a significant contribution of data from the MONET
networks.

Sampling program
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Fig. 5 Global distribution of the sampling sites with on-going air monitoring. MONET
sampling sites are coloured blue.

In 2009, the Conference of the Parties of the SC decided that levels of POPs in core
matrices will be assessed every six years assuming that such period will be sufficient
for establishment of the temporal trends. As the Ko3etice station is the only site
worldwide where active and passive samplers have been co-employed for full six
years so far, results from this station have an important role in the intercalibration of
both techniques, comparison of trends derived from both datasets, and development of
future global monitoring programmes [17-19]. Long-term sustainability of such

14
http://chm.pops.int/Programmes/Global%20Monitoring%20Plan/Overview/tabid/83/languag
e/en-GB/Default.aspx



monitoring programmes is of a great importance for a success of the Global
monitoring plan.

To integrate available monitoring data reporting environmental levels of toxic
chemicals with newly acquired knowledge on their behaviour and effects in a single
database available to public and widely utilized requires a new type of software for
simultaneous visualization and analyses of various types of data. Development of the
mathematical models for quantification of mass transfers from primary and secondary
sources, exposure of ecosystems and human, model simulations of distribution,
transformation, and long range transport of POPs, as well as designing the software
tools allowing the use of the whole database as expert system, is the most important
task of the CETOCOEN project.

This unique environmental data system should be further linked to existing
epidemiological databases in order to enhance our understanding to environmentally
induced diseases and their triggering mechanisms. While epidemiological data are
currently well organized, data from the environmental monitoring programmes are
rather fractionated. This problem has been also recognized on the international level.

4 Project deliverables and impacts

Successful implementation of the CETOCOEN project, namely development of
Global environmental assessment and information system (GENASIS)®*> would
provide professional platform and decision making tool supporting implementation of
European legislation and international conventions on environment protection. At the
same time, the GENASIS should function as a clearing house mechanism transferring
know-how between experts, institutions, countries and regions.

The outcomes of the CETOCOEN project will serve to the government and national
ministries by providing information services necessary to control compliance with
international conventions, to update inventories, toxicological databases and risk
profiles, to develop of monitoring networks and expert systems for interpretation of
environmental data. They will support the regional state authorities coordinating
studies of environmental quality, toxicological investigations and risk assessments.
Impact assessments of industrial technologies, data on contamination of the working
environment and assessment of related risks will be useful for industrial partners.
Availability of such data may trigger transfer of environment-friendly technologies,
development of new remediation methods and better education of experts.

The project reduces a problem of insufficient links between scientific and applied
sector and, at the same time, it establishes the links between the applied research and
higher education. It is closely related to the capacity building and technology transfer,
supports development of the human resources and training of interdisciplinary
educated experts for industrial innovations as well as public authorities.

Beside a scientific quality, the CETOCOEN project has also an important social-
economical impact on the local and regional levels. It increases attractiveness of the
region for the scientists and in so doing prevents a brain drain of young scientists,

15 http://www.genasis.cz/main-index/en/



supports underdeveloped congress tourism, and enhances environmental education
and public awareness in the region.
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