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ABSTRACT 

In order to study the release of low molecular weight halocarbons from a contaminated river 
into the adjacent sea and into the atmosphere, an investigation was carried out in the Elbe 
estuary, FRG, in October 1986. Results for the halocarbons chloroform, 1,1,1-trichloroethane, 
carbon tetrachloride, trichloroethylene and tetrachloroethylene in relation to salinity, tidal 
phase and geographical position in the estuary are presented. The results show that release of 
halocarbons into the estuary acts as an atmospheric source for all compounds investigated, 
and that evaporation is a rapid and favoured process since the halocarbons are strongly 
supersaturated in the estuary. The halocarbons are known to be globally spread via the 
atmosphere, and later found in remote areas like Arctic waters. 

1. Introduction 

When tracing and dating water masses for 
oceanographic purposes, certain anthropogenic 
halocarbons, e.g. I, 1, I-trichloroethane (methyl 
chloroform), carbon tetrachloride and 
tetrachloroethylene, can be utilized as chemical 
tracers. In our investigations of the halocarbons 
in polar waters (Eklund et al., 1981; Dyrssen and 
Fogelq vi st, 1981 ; Fogelq vist, 1985; Krysell and 
Wallace, 1988), it was assumed that the major 
source of substances was the industrial belt in the 
Northern Hemisphere (30-60° N). The transport 
of halocarbons from industrial areas could, 
however, be either atmospheric or oceanic, or 
both, as was concluded in one investigation of 
Arctic waters (Fogelqvist, 1985). 

An investigation of the Elbe estuary offered an 
opportunity to study the transfer of halocarbons 
from a river in an industrialized area into the sea, 
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as well as into the atmosphere. Seawater from the 
North Sea, into which the Elbe river discharges, 
is transported into Arctic waters by the Norwe­
gian Atlantic current. Since transport of the 
halocarbons via the atmosphere is much faster, 
we sought to establish whether loss of 
halocarbons from the estuarine water to the 
atmosphere is significant, and if so, how fast this 
process is. 

Higher molecular weight chlorinated organic 
compounds, the pesticides and polychlorinated 
biphenyls (PCBs), the behaviour of which differs 
from the low molecular halocarbons dealt with in 
this paper, have been studied in the Elbe estuary 
by Duinker et al. (1982) and Sturm and Gandrass 
(1988). Properties like higher lipophilities and 
lower volatilities make the pesticides and PCBs 
subject to other transport mechanisms. 

2. The studied area 

The Elbe estuary is characterized by strong 
tidal influence from the North Sea, the tidal zone 
being approximately 170 km long. Even though 
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