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Abstract: A pipeline has been planned to discharge organically polluted effluent
into the Dollard Estuary. On the basis of information supplied by a computer mod-
el, large parts of the Dollard would become anaerobic, and this would have severe
effects on macrobenthic organisms, and therefore also on foraging birds and fish.
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Introduction. At present large amounts of organically polluted water are dis-
charged into canals and then flow to the Dollard Estuary. Much of the organic mat-
ter is broken down in the canals, creating anaerobic conditions and a nauseous
smell. Plans exist to relieve the area of the smell problem, and one option is direct
discharge into the estuary by pipeline.

Much research has been carried out in the area and, for a description of the ex-
pected biological effects, I used the conclusions of a recently published model that
predicted the oxygen concentrations in the Dollard for several scenarios of dis-
charge and purification (Ruardij & van Es, 1983).

Results. For several reasons, it will make a difference whether organic material is
discharged directly (by pipeline) or indirectly (through canals).

Effluent discharged into canals takes about 6 weeks to reach the estuary. This
means that part of the material is broken down when the water reaches the Dollard
Estuary, and the organic compounds still present do not break down easily and
therefore spread over a larger part of the estuary before breaking down. Discharge
through a pipeline will deliver ‘fresh’ waste with a high organic load and organic
compounds that will break down relatively easily near the outfall.

Because of the long residence time in the canals, effluent reaches the Dollard
Estuary by the end of September. However if a pipeline is used, discharge will start
in the middle of August, when more animals are still present, and water tempera-
tures are higher (less oxygen).

In their mathematical model, one of the scenarios Ruardij & van Es (1983) used
gave a discharge of 245 t of COD (chemical oxygen demand), of which 75 % was
easily degradable and 25 % difficult to degrade, if at all. They concluded that an
area of about 80 km? would have oxygen concentrations of less than 5 mg/l. If the ef-
fuent were treated, concentrations of less than 5 mg/l would occur only in an area of
4 km?.
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Since 1977, the amount of discharged organic matter has decreased considerably.
However if the new plans proceed, it can be expected that the oxygen conditions in
the Dollard Estuary will be comparable to the 1977 situation.

The polychaete Nereis diversicolor occurs in the Estuary at high densities. The
species is highly resistant to extreme environmental conditions. Nevertheless these
worms used to disappear in large areas of the Dollard Estuary when discharge
started each autumn. When discharge decreased after 1977, Essink et al. (1983)
found that the worms were present all the year round. So the main biological effect
of direct discharge by pipeline would be the autumn disappearance of the ragworm
(N. diversicolor) from an area of 10-40 km?2. This means a loss of 13-112 t (ash-free
dry weight) of high-quality food for higher organisms. The numbers of avocets (Re-
curvirostra avocetta), therefore, may decrease by 15 %.

N. diversicolor is also eaten by fish, but fish and shrimps are also directly affected
by low oxygen concentrations. Mortality of shrimps has been shown regularly when
effluent was discharged (Anon., 1983). Also shrimps are an important food source
for several species of birds.
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