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Project description: There is an increasing drive to decarbonise the UK Continental Shelf (UKCS), re-
purpose platform and pipeline infrastructure and extend the economic life of existing assets using 
wind power, (blue and green) hydrogen (H2) production and storage of carbon dioxide (CO2). There 
are clear geographic (spatial) dependencies between these technologies. Production of green 
hydrogen relies on electrolysis driven by wind power being located near to secure hydrogen storage 
sites. Blue hydrogen needs sources of methane, steam reformation facilities and CO2 and H2 stores 
to be close by. To date, efforts to identify storage sites have largely focused on quantifying the 
storage volumes and timing of field abandonment of offshore depleted fields and the saline aquifer 
fairways in which they sit, rather than on the geology and geography of the subsurface localities and 
pipeline infrastructure. However, the structure, reservoirs, cap-rocks and overburden of CO2 and H2 
stores are all critical risks. Understanding seal integrity is especially important since both molecules 
are smaller than long-chained hydrocarbons and the reaction between water and CO2 creates 
carbonic acid that can have a deleterious effect on the cap-rock. This project will evaluate the energy 
transition opportunities in the Thames Pipeline Catchment Area of Quads 48, 49, 52 & 53 of the UK 
southern gas basin, where there is a rich legacy of seismic, well and core data. Importantly, some 
nearby traps contain naturally occurring CO2, thereby providing ‘proof-of-concept’ that it can be 
stored over geological time scales (Underhill et al., 2009: Yielding et al., 2011) and making the area 
ideal for evaluating the criteria for safe storage in analogous sites. The PhD will investigate, describe 
and interpret the geological factors that maintain seal integrity for CO2 and H2 entrapment and 
determine which sites are the best and safest storage repositories to use. The outcomes will help 
identify operational synergies with the Thames infrastructure and produce a roadmap of associated 
low carbon energy opportunities. The evaluation has the potential to extend the life of the Thames 
pipeline and help establish a combined CO2–blue hydrogen development in the area.  
 
CDT Research theme(s): Extending the Life of Mature Basins; Role of Geoscience in the Low Carbon 
Energy Transition; Carbon Storage; Geology for Net Zero; Application to the UK Southern North Sea.                                                                
 
Research context: The project will be undertaken in the Centre for Exploration Geoscience in the 
Institute of GeoEnergy Engineering at Heriot Watt University. Its results will be shared with 
Independent Oil and Gas plc (IOG), with whom regular reporting will take place.  
 
Research costs & data access: IOG, who co-own and operate the 60-km long Thames Pipeline and its 
onshore Reception Facilities at Bacton, are covering the research training and support grant (RTSG) 
costs. The subsurface (seismic, well and core) data has been secured via public release through the 
UK Regulator, the Oil & Gas Authority (OGA) and their National Data Repository (NDR) portal.  
 
Career routes: The project will be ideal for a candidate seeking future employment in the energy and 
environmental geoscience sectors as a geologist or geophysicist. The project also lends itself to a 
career in academia or government departments including carbon storage policy and regulation.  
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