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In England and Wales, groundwater provides around a third of public water sources (British Geological Sur-
vey,1998). However, the intense industrialised past of the country has caused significant pollution in some of
its important aquifers. The northeast area of England, where groundwater contribution is estimated to be 20%
to public supply per region (British Geological Survey, 2019), stands out as one of the most industrialised areas
in England. Indeed, the area hosts a multitude of eventual pollution sources such as metallurgical industries,
closed coal mines and agricultural fields.
Since the 1974 Water Act, a particular focus has been put on groundwater quality degradation and the risk of
pollution (Downing,1993). In this context, a water quality archive published by the Environmental Agency
of the UK presents a regular record of a wide range of parameters from physicochemical parameters to or-
ganic and inorganic pollutants, monitored in millions of sampling points in groundwater and rivers, ponds,
or sewage discharges. It is, therefore, a rich source of data to characterise and describe the evolution of differ-
ent kinds of pollutants across England. However, just a few studies have investigated specific pollution risks
based on this dataset and almost all of them are limited to surface water.
To fill this gap, we characterize the present state of pollution in this study and evaluate future quality trends
in the groundwater of the northeast of England (Northumbria and Yorkshire). Analysing the two-decade-long
open-access part of this dataset can shed light on major pollutants affecting the region’s aquifers. Further-
more, hotspots and critical areas will be identified in a tentative way to understand the origins and extent of
the contamination deploying spatial statistics.
In order to go beyond traditional analytics consisting of just the description and diagnosis, deep learning al-
gorithms fed with more than 2500 samples per parameter are deployed for predictive analysis. This will in
turn allow the generation of new insights concerning the evolution and the fate of pollutants in the areas of
interest.
To conclude, this work, on the one hand, updates the state of groundwaters within the northeast of England;
on the other hand, it demonstrates the use of machine learning in groundwater management, particularly
groundwater quality monitoring.
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