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W' - Vulnerability Of shallow Groundwater resources to
VoGERRA ﬁ/i deep sub-surface Energy Related Activities
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decarbonisation of the power sector, -
and public concerns have increased the
pressure on deep sub-surface energy
related activities in Europe
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Presenter
Presentation Notes
The project will consider the possible impacts on groundwater from a range of sub-surface energy activities (geothermal energy, unconventional oil and gas exploitation, sub-surface storage and disposal of wastes) in a consistent manner 

The project will: 
Investigate the relationship between deep energy activities and shallow groundwater resources, and in particular identify contaminant pathways (such as fault zones, abandoned wells) and their impact on groundwater flow and water quality through four pilot studies. The pilot (experimental) studies - UK, Belgium, the Netherlands and Hungary;
Formulate a conceptual framework for the assessment of the vulnerability of shallow groundwater which can be used to improve risk assessment and integrated management of sub-surface resources and support three-dimensional spatial planning depending on the (hydro)geological conditions. 
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Energy related activities in the sub-surface

1. Conventional oil and gas 4. Geothermal (low/high enthalpy)

2. Shale gas 5. Energy and gas storage
3. Coal bed methane

e induce physical and chemical changes in the subsurface
e introduce new chemical substances
e cause the movement of pre-existing fluids (brine, hydrocarbons)

!

Impact on groundwater quality?

This project has received funding from the European Union’s Horizon 2020 research and
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Aim of the VoGERA project

To improve scientific understanding of the
vulnerability of shallow groundwater from deep
sub-surface energy-related activities. e g

Wastewater treatment g

— Protect vulnerable groundwater

— Allow informed and responsible use of the
deep sub-surface

Conventional oil and gas
reservoirs

— European-wide approach i ..

Farmations

— Consistent across energy activities

T, .
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Source Receptor

®— Pathway o
(e.g. shale gas well) (e.9. water supply)

Groundwater contamination occurs when there is a pathway
connecting a source of pollutants to a receptor

Objectives of the VOoGERA project :
1) develop SPR conceptual models for each activity
2) develop a groundwater vulnerability approach
3) test the approach at 4 pilot sites across Europe

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166
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Generic hydrogeological model
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Base case scenario
representing the range
of hydrogeological
settings across Europe
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Conceptual model showing of a range of geological environments across Europe with possible groundwater locations and typical groundwater quality (in terms of salinity) and groundwater flow paths
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Conceptual models
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Pathways
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Pilot sites

Shale gas
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Anticipated outcomes

 Improved understanding of groundwater vulnerability related to a range
of energy related deep sub-surface activities in Europe

e Consistent approach for assessing groundwater vulnerability across
Europe

 Improved sub-surface spatial planning and decision making to protect
(Sha”OW) groundwater Journal of Environmental Management
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Research article

A method for screening groundwater vulnerability from subsurface
hydrocarbon extraction practices

S.E. Loveless™", M.A. Lewis”, J.P. Bloomfield”, I. Davey”, R.S. Ward®, A. Hart”, M.E. Stuart
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Thank you for your interest

Further details can be obtained from: Rob Ward (rswa@bgs.ac.uk)

Follow us: https://geoera.eu/projects/vogeral/
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