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Objectives of the hydrogeological research at SCK•CEN

 Understand phenomenology of the 

hydrogeological system surrounding 

the Boom Clay

 Evaluate radionuclide pathways

 Understand past evolution of the 

hydrogeological system in view of 

formulation of expected behavior in 

present + future

 Long-term climate change (106 years)
 Warming: marine transgression

 Cooling: permafrost

 Provide flow conditions required for 

transport calculations 
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Study area – Boom Clay extent

 Variation 1

 Text

Text

– Text
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Geological structure of N-Belgium

GSB, 2013

Diest Gully
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Geological structure of N-Belgium

Vancampenhout et al., 2008
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Beerten et al, 2003

Groundwater flow in a regional context
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Overview of (more than) 
35 years research

 Iterative data acquisition & 

modelling integrating the 

knowledge

 Moving from one big model 

(combining aquifers above and 

below the Boom Clay) to separate 

models 

 Neogene aquifer model

 Deep aquifer pumping model
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Similar grondwater flow model for different purposes

 Question from FEA (Flemish Environment Agency): 

 Development of a groundwater flow model of the confined 

aquifers in Flanders (similar to SCK DAP model)

 Bad quantitative status of groundwater bodies in confined 

aquifers in Flanders:

 excessive groundwater extraction and limited infiltration

 decreasing groundwater heads
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Groundwater extraction in confined aquifers
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Limited infiltration

 Leakage through Boom Clay (+ other aquitards) 

 Hydraulic connections with shallow aquifer system

Outcrops

 Fault 



Copyright © 

SCK•CEN

28/09/2016

Similar grondwater flow model for different purposes

 Question from FEA (Flemish Environmental Agency): 

 Development of a groundwater flow model of the confined 

aquifers in Flanders (similar to SCK DAP model)

 Bad quantitative status of groundwater bodies in confined 

aquifers in Flanders:

 excessive groundwater extraction and limited infiltration

 decreasing groundwater heads



Copyright © 

SCK•CEN

28/09/2016

Decreasing groundwater heads
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Decreasing groundwater heads
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Bad quantitative status of groundwater bodies



SCK•CEN/9044379 Copyright © 2015 

SCK•CEN

Similar grondwater flow model for different purposes

 FEA needs a groundwater model in order to monitor and 

manage (licence policy) the confined aquifers

 impact of future alternative exploitation scenarios on 

quantitative status of aquifers (<100 years)

 Current groundwater model of FEA:

 Steady-state

Model boundaries not appropriate
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Conceptual model comparison

 DAP model FEA model
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Conclusions

 Similar groundwater models for different puposes:

 Different focus

Groundwater management versus deep geological disposal

 area of interest

New data

 Continous improvement of conceptual model

 Refining of existing DAP model
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