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The Neogene phreatic aquifer occurs in the north part of Flanders, more specifically in the provinces of 
Antwerp and Limburg. The deposits are mainly composed of sands, deposited in shallow marine and 
sometimes continental conditions. The Formation of Boom, consisting of silty clay, is considered as the 
bottom of the aquifer. Although the Neogene deposits are considered as one aquiferous unit, different 
zones can be distinguished. Where the Formations of Diest and Berchem are outcropping, the aquifer is 
phreatic. More towards the north the groundwater body becomes semi-phreatic by the presence of the 
clayey Formation of Lillo and the clayey top layer and limonite horizons in the Formation of Diest.  
 
The most important influences on groundwater chemistry are redox reactions and mineral dissolution 
reactions involving silicates and carbonates. The Neogene aquifer can be divided in two parts, one is 
decalcified, while the other still contains calcite. Where the Formation of Lillo, which contains calcite, is 
overlaying the aquifer, calcite dissolutions influences groundwater quality. Although the aquifer is well 
flushed, resulting in low amounts of total dissolved solids, the former marine environment still has 
influence on the present-day groundwater quality.   
 
In the deeper parts of the aquifer, where the Formations of Berchem and Bolderberg are present, ion 
exchange reactions take place. Ca2+ will be exchanged for Na+, Mg2+ and K+ adsorbed on the marine clay 
surfaces. This results in an increase of marine cations and a depletion of Ca2+ in the groundwater, followed 
by K+ and finally Mg2+, resulting in NaHCO3 water types in the deeper parts of the aquifer. Pyrite 
weathering is responsible for the release of arsenic and other heavy metals. Stable isotopes of hydrogen, 
oxygen and carbon in addition with radiocarbon have been analysed. 
 
The combined effect of flooding the polders during the Middle Ages for strategic reasons and the 
artificially raising of the terrain by sand in the Antwerp polders has locally made the groundwater to 
become brackish. The pumping of groundwater near the Scheldt basin has caused infiltration of brackish 
water. Generally groundwater in the lower Scheldt basin can be considered as brackish. In some deep 
wells the former marine conditions is still perceptible. This is observed at Ravels and to a lesser degree at 
Wuustwezel.   


