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STUDY OF THE SALINIZATION PROCESSES AFECTING THE BASELINE GROUNDWATER 
QUALITY IN THE AVEIRO QUATERNARY COASTAL AQUIFER (PORTUGAL).  
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The Aveiro Quaternary aquifer encompasses over 650 km2 in the northwest part of the 
Portuguese mainland and is an integral part of the Lower Vouga sedimentary basin. The 
aquifer is a detritic formation and integral part of a relatively thin sequence (<30 m) of 
Holocene and Plio-Pleistocene deposits that overlies formations of Palaeozoic age in the 
northeast part of the studied area and a thick sequence of Mesocenozoic sediments in the rest 
of the region.  
The Aveiro Quaternary aquifer is composed of two permeable aquifer layers separated by a 
low permeability aquitard, which may locally confine or semi-confine the aquifer system. The 
uppermost aquifer layer is unconfined and groundwater there is mainly derived from rainfall 
infiltration, river water leakage and irrigation return. Vertical flow through the aquitard layer 
contributes for the recharge of the underlying aquifer layer. The aquifer naturally discharges 
to surface water bodies and to the sea, with exception to the north part where the flow to the 
sea must be minimal, induced by groundwater exploitation for public and industrial supply. 
Groundwater residence times are significantly shorter in the upper aquifer layer (1 to 2 years) 
than in the bottom layer (<50 years). 
Hydrogeologic conditions prevailing in the studied area contribute to make groundwater 
quality in the aquifer highly vulnerable to salinization processes. Several factors contribute 
for the potential degradation of water quality in the aquifer: (1) the shallow depths of the 
regional water table; (2) the large hydraulic conductivities of unconsolidated Quaternary 
deposits; (3) overpumping; (4) the overlying salt-water lagoon; (5) land-surface activities. The 
principal sources of salinity in the aquifer are the risk salt water intrusion; the land use and 
agriculture practices that may produce groundwater recirculation; the industrial wastewater 
discharges (use of NaCl as raw material); and the traditional residential practices (e.g., use of 
septic tanks). 
At present, the aquifer is in great part used for crop irrigation but still guarantees most of the 
public and industrial water supply in the municipalities of Estarreja and Ovar in the north, and 
Mira and Vagos in the south part of the studied region. In some parts of Murtosa municipality, 
where there is not yet public water supply, the Aveiro Quaternary aquifer is the only source of 
fresh water.  
Increasing salinities in the Aveiro Quaternary aquifer are modifying the groundwater baseline 
quality in the aquifer and limiting locally its use for human consumption, industrial supply 
and crop irrigation 
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