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Overview 
The UK government has a commitment to maintain 

secure and continuous supplies of energy whilst 

lowering UK carbon emissions by 80% in 2050. With 

increasing reliance on imported energy, the subsurface 

of the UK is of increasing interest both for future 

energy supply (conventional and unconventional 

hydrocarbons; geothermal energy) if not mitigation 

options (carbon capture and storage). Currently, the 

UK government is actively supporting the 

development of a shale-gas industry to provide an 

indigenous gas resource. In the absence of production 

data, the true extent of UK shale-gas reserves is 

uncertain. However, based on US data, somewhere 

between 10,000 and 20,000 wells would be needed in 

order to produce 10 years of gas supply for the UK, a 

target which the government is pursuing. The aim of 

this project is to determine whether shale gas wells 

can be used as a long-term source of geothermal 

energy for direct heat. 

The average UK geothermal gradient means that 

temperatures increase by around 26ºC per kilometre 

and a typical shale gas well extends to depths of 1 – 

3 km with associated lateral sections of up to 2 km. 

For 15,000 wells, this represents around 30,000 km of 

horizontal well infrastructure sitting at temperatures 

between 30 and 90̊C. Once drilled and developed, 

shale-gas wells have an anticipated operational lifespan 

of less than a decade but theoretically could supply 

geothermal heat thereafter. The key questions to be 

addressed in this project relate to identifying the 

technical, regulatory, legal and socio-political factors 

that govern the operation of shale-gas and geothermal 

systems to determine whether well function could 

change to produce geothermal heat as the gas 

resource is depleted. Since geothermal wells can 

operate for decades, the use of shale-gas wells for 

geothermal energy production will extend the 

timescale for the delivery of energy from the well 

whilst taking advantage of a low carbon resource at 

minimal additional capital expenditure.  

Shale-gas wells may be drilled to depths within 

the same realm as geothermal wells, but seek different 

targets. The former generally comprise single wells 

(that may be clustered at one well pad) that target 

low permeability shale formations stimulated by 

hydro-fracturing to facilitate gas flow. Conversely, 

wells drilled for geothermal energy target thick, high 

permeability strata or buried radiothermal granites 

whose permeability has been increased by thermal-

fracturing. Geothermal energy systems are commonly 

configured as doublets comprising two wells, one for 

extracting warm water and one for returning 

geothermal fluid underground following heat 

extraction. Ensuring the necessary water flow for 

energy extraction from target formations is a key 

challenge for geothermal energy exploitation. This is a 

fundamental consideration for the suitability of shale 

gas wells for geothermal energy because of the low 

permeability of the host rocks. However, the risk of 

insufficient fluid flow can be counteracted using a 

single well, closed loop (pipe in pipe or standing 

column) system (the single well acting as both flow 

and return). 

https://www.dur.ac.uk/geography/staff/geogstaffhidden/?id=11586
https://www.dur.ac.uk/geography/staff/geogstaffhidden/?id=7556
https://www.dur.ac.uk/earth.sciences/staff/academic/?id=7636
https://www.dur.ac.uk/earth.sciences/staff/?id=11542
http://www.bgs.ac.uk/staff/profiles/0110.html


  

Technical challenges form only one element of 

this study and opportunities exist to examine the 

institutional and regulatory structures associated with 

accessing the subsurface for the production of shale 

gas and then reusing this infrastructure for heat. The 

fact that geothermal energy production has a potential 

role in reducing the carbon footprint of a well drilled 

to deliver gas also offers an interesting opportunity to 

investigate public attitudes to well re-use, and the 

harnessing of different subterranean resource 

potentials.  

 
Methodology 
 

The proposed project seeks to determine the 

technical, regulatory and social feasibility of 

repurposing shale gas wells for geothermal energy 

production. This will be achieved by: 

1. Undertaking a thorough review of existing 

global shale-gas activities to determine 

whether well design, construction and siting 

supports their reuse for geothermal energy. 

This will include an analysis of the properties 

of shale gas reservoirs and ultimately result in 

an assessment of the UK resource base in 

terms of its future geothermal potential. 

2. Working with policy makers (BEIS planning 

authorities) and geothermal energy companies 

who are interested in this opportunity to 

examine whether current regulatory 

frameworks could accommodate the 

production of gas followed by the production 

of heat by different companies and for 

different markets. 

3. Assessing the public acceptability of well re-

utilisation for geothermal energy production 

via a focussed exploration of social attitudes 

towards geothermal uses of subterranean 

resources. 

4. Determining the technical, regulatory and 

social conditions under which shale gas wells 

could operate as geothermal wells, and 

developing a framework that guides future 

action.  

 
Timeline 
Year 1 

Collect data from existing shale gas operations and 

examine the physiology of geothermal and shale 

gas wells to determine key attributes. Compare 

the key processes and operating parameters 

involved in both shale gas and geothermal 

systems. 

Year 2 

Explore regulatory frameworks involved in operating 

under a shale-gas licence and whether these can 

accommodate a switch to heat production; and 

consider public attitudes to well re-use for 

geothermal energy production. Identify any 

modifications or requirements to planned or existing 

shale gas production practice in order to facilitate 

geothermal energy extraction. 

Year 3 

Develop a methodology for using shale gas wells for 

geothermal energy production and calculate the 

resource potential for the UK.  Map this against heat 

demand centres and determine whether shale-gas 

wells have a role in providing geothermal heat for the 

future. 

Year 4 (6 months only) 

Complete thesis and papers. 

 
Training & Skills 
 

The student will attend the taught module 

‘Implementing Research Design’ during year one. This 

will include guidance on data collection, scientific 

method, contextualizing and problematizing research 

in physical geography, and group work in physical 

geography. Students will also benefit from enhanced 

employability through research and transferable skill 

training offered by IAPETUS and by Durham 

University. 

The BGS are a CASE partner on this project, 

providing the student with the opportunity to spend 3 

months working with the BGS. This will provide an 

invaluable experience for the student by having the 

chance to gain skills and training while working on 

projects that are relevant to the study and of interest 

to BGS.  

Durham University and the British Geological Survey 

currently collaborated through the BritGeothermal 

research partnership (alongside the Universities of 

Glasgow and Newcastle) and the student would 

benefit from the wealth of experience in this field 

amongst the partner organisations. The student would 

also be able to join the Durham Energy Institute 

which offers a range of opportunities for engagement.  
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