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1. Introduction

Within a few decades, the European coasts and seas endured important environmental accidents by
chemical pollution. The accident of the “levoli-Sun”, October 31, 2000, which transported 4000 tons of
styrene or the shipwreck of the “Balu”, March 20, 2001 in the Bay of Biscay, in charge of 8000 tons of
sulphuric acid. All these accidents are due to the development of human activities and its economic
environment and involve serious toxicological and ecotoxicological effects on maritime fauna and flora
and sometimes on the population

Approximately 30% of the volume of the international sea traffic relates to the Mediterranean ports, or
forwards in the Mediterranean, while it is estimated that 50% of the transported goods by sea can
present a risk at various degrees. The traffic (tonnage, frequency) and, consecutively, the risks of
major accidents will increase in the future.

When a disaster occurs, the actions taken to prevent pollution (controls and more severe sanctions),
the populations and the authorities aspire to a faster and more effective management of pollution to
limit its consequences. So far, the French authorities charged to take medical or economic protection
during a chemicals or hydrocarbons pollution haven't aid decision tools adapted to the operational
interventions.

It is in this particular and significant context of crisis management that the CLARA Il project is being
developed (Calculations related To the Accidental Releases in the Mediterranean), and more
precisely in an objective of forecast and assistance during an accidental pollution in the
Mediterranean. This project is carried out, since November 2006, by Ecole des Mines d’'Alés, the
Cedre, Ifremer, Météo France, Cellule ARC (Ifremer/INERIS), APSYS-EADS, Géocéan-Merclean,
IRSN, Total, SDIS 30, UBO and the LSIS. This project is financing by the National Agency of
Research (ANR) for the Program “Ecotechnologies and Développement Durable” (PRECODD).

The objective of CLARA 1l is to provide an aid decision tool for the risks related to chemical pollution
in the Mediterranean. It will propose relevant zones of exclusion in order to alert, protect the
populations, the goods and the environment, mobilization of the rescuer to anticipate the situation in
the short or medium term.

This paper presents the two preliminary phases, the analysis of the need and the analysis of the
products

2. Traffic Analysis

For the last two decades, maritime transportation and harbour storage of chemicals have been
considerably developing. Although maritime traffic is still dominated by hydrocarbon exchange, the
percentage of other chemicals has been increasing more and more. For example in the English
Channel, the transportation of chemicals varied from 30 million tons in 1988 to 150 million tons in
2000, which represents an increase of five hundred percent in twelve years. This growth raises the
question of the risk involved by accidents, which is increasing as much as the quantity. To prevent
those risks as accurately as possible, it is necessary to have a good knowledge of the sea traffic of
chemicals.

It is often said that the Mediterranean east one of the seas most exposed to the risk of accidental
pollution by oils and other dangerous substances. That is explained by:

4+ The very dense sea traffic,

#+ The importance of the volume of the crude oil and products refined transported in the

area,

4+ The existence of a great number of ports,

4+ The presence of many islands, especially in certain important zones of traffic,

4+ The dangerous passage because of the straits of Bonifacio and Messine.

Data-gathering on the accidents causing or likely to cause pollution in the Mediterranean by the
substances excepted oils was started by the REMPEC in January 1988.

To take into account uncertainties concerning the type of cargo of the ships implied in the accidents,
the diversity of the products included in the “harmful substances others that oils” (gas, liquids, solids)
and of the various methods of transport of the products (in bulk, packing), the data available at the
REMPEC are less precise than those relating to oils and do not make it possible to draw up clear
statistics nor to draw some the reliable conclusions.









A set of priorities was established for the study of these substances. The substances to be treated in
priority are those for which part of the data were already collected in CLARA. Then, the criterion of
priority which it was selected to apply is that of the Mediterranean traffic

Project CLARA Il also includes an experimental phase in laboratory aiming at characterizing on the
physicochemical level some substances in order to evaluate their properties in sea water and to
apprehend the principal environmental parameters being able to influence their behavior once poured
in the marine environment. For the selection of these chemical substances tested in laboratory, it
seemed relevant that each dominating physicochemical behavior in the short run is represented, as
well as a substance in solution. Among the substances selected for the data base, 9 substances were
thus selected, each one representing of the combinations different from the behaviors described in
classification SEBC, classification of the groups of behaviors of the chemical substances in the
marine environment [1]: Floating (F), Evaporating (E), which dissolves (D) and/or which sinks (S)
(Table 1). These tests will take place at the same time on a laboratory scale and sea water column of
5m of the Cedre.

Lastly, project CLARA Il at sea performed an experimental phase, which would consist of a discharge
of chemical substances in order to follow in situ their evolution and in particular their kinetics of
evaporation and solubilization. On the whole, 3 substances were preselected because of their
behavior according to code SEBC: xylenes, the n-butanol and the Radiagreen oil. The follow-up of the
substance F ((a) (Radiagreen) will make it possible to validate the module of drift, and the follow-up of
the substances FE (xylenes) and ED (n-butanol) will make it possible to validate the equations
defining the kinetics of evaporation and solubilization. These tests at sea were carried out in
agreement with the maritime authorities.

Priority - . . .
Priority Priority Number Behavior Exp. in
'ag‘r’;at data base HASREP NameCASE o~ aqp SEBC  laboratory CXP-atsea
1 9 o4  Methyl 80-62-4 ED X
metacrylate
2 1 2 xylenes 1330-20-7 FE X X
3 36 57 Radiagreen 103-21-3 F X X
1,2-
4 1 (23) " gichloroethane ~ 197-06-2 SD X
5 1 5 MTBE 1634-04-4 ED X
6 1 15 ethylene glycol 107-21-7 D X
7 32 53 N-butanol 71-36-3 D X X
8 1 6 styrene 100-42-5 FE X
9 1 1 Sodium hydroxide 1310-73-2 D X

in solution

Table 1: Chemical substances selected for the experimental tests in laboratory and at sea

4. Conclusion

In addition to the actions carried out with an aim of preventing all other pollution the such
reinforcement of the regulation, of controls and the more severe sanctions, when a disaster occur, the
populations and the authorities wish a faster and more effective management of pollution to limit the
consequences of them. The objective of CLARA Il is to propose, with the managers of the crisis, a
management tool of the risks related to chemical and oil marine pollution in the Mediterranean,
enabling them to quickly set up relevant zones of exclusion with an aim of alerting, but also to protect
the populations, the goods and the environment, to mobilize the adapted means of fight and of
anticipating the situation in the short or medium term. CLARA Il will have to be of a great ease of use
because the tool will be implemented on the ground by organizations non-specialists of the models of
simulation.

Project CLARA Il has as an ambition to fill partly the existing vacuums in particular through the
modeling of the Mediterranean hydrodynamics, of the comprehension of the physicochemistry of the
products studied and their mixture with sea water, of methodologies on the conduits to be held, of the
improvement of the techniques of fight and the development of new solutions of recovery. This best



knowledge will be able at sea to allow a technological approach improved of the containment of the
poured products and, more generally, treatment of pollution.
The objectives of the project Clara 2 are multiple, and consist to prevent or limit the consequences of
a discharge of chemical for the environment:

- from the ecological point of view, by the protection of the significant natural zones,

- the from an economic standpoint, by the protection of the uses and other economic activities
in the vicinity,

- from the point of view of the protection of the health of the speakers.
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