Volatile organic compounds as priority pollutants in the North Sea
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Volatile organic compounds (VOCs) are ubiquitous in the marine environment. They are known to affect
a wide number of biological and ecological systems and therefore represent a potential threat to the
North Sea environment as stated by several international organisations. Nine VOCs, all chlorinated C;-
and C,-hydrocarbons, have been included on a list of 36 priority toxic pollutants at the Third
International Conference on the Protection of the North Sea'. Additionally to this priority list, it was stated
that attention has to be paid to 13 groups of chemicals, out of which four consist of VOCs. Furthermore,
short chain chlorinated paraffins and trichlorobenzenes have been classified by OSPARCOM (Oslo and
Paris Commissions) as chemicals for priority action. Finally, a number of chlorinated hydrocarbons and
monocyclic aromatic hydrocarbons have been selected by the Marine Chemistry Working Group
(MCWG) as chemical parameters in the Water Framework Directive.

However, compared to other priority pollutants, e.g. polychlorobiphenyls (PCBs), polycyclic aromatic
hydrocarbons (PAHs), chlorocyclohexanes (CHCs), pesticides or heavy metals, far less information
concerning the presence and input of VOCs in the marine environment is available.

27 VOCs, i.e. chlorinated alkanes and alkenes, monocyclic aromatic hydrocarbons and chlorinated
monocyclic aromatic hydrocarbons are currently investigated in order to acquire a better understanding
on the sources, masses and fluxes of these compounds in the North Sea. The target compounds were
selected from lists established at the Third International Conference on the Protection of the North Sea
and cover a wide range of VOCs of environmental interest. First, appropriate analytical techniques have
been evaluated to allow ultra-trace determinations of VOCs in air® and water® samples. Besides method
validation, emphasis was put on quality control and assessment during measurements of VOCs in marine
samples. Guidelines proposed by the QUASIMEME* (Quality Assurance of Information in Marine
Environmental Monitoring Programmes in Europe) working group were applied to all stages of field and
laboratory work. Next, physical-chemical parameters, which control the dynamics of the target VOCs in
the marine environment, e.g. volatilization, such as Henry’s law coefficients were investigated. Finally,
sampling campaigns were conducted with the research vessel ‘Belgica’ and ‘Luctor’ on the Southern
North Sea, the Belgian Continental Platform, the Channel and the Scheldt estuary. Hence, these data
should allow to model the physical-chemical dynamics of the target compounds in the North Sea
environment.
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