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SLIDE 1: Glasgow subsurface: from liability to green recovery 

Good afternoon, I'm Hugh Barron, a geologist and business manager based at the British Geological 

Survey [BGS] in Edinburgh and I would like to thank you for the invitation to contribute to this Green 

Recovery Dialogue. My talk this afternoon will look at how abandoned mines could be transformed 

from a liability into a green asset.  

SLIDE 2: The city subsurface: out of sight, out of mind. 

Urban planners rarely think about the subsurface. Glasgow is different – the first city on the UK to 

include subsurface in its urban planning. BGS has a 40-year relationship with GCC – from 

Environmental Geology Mapping in the 1980s to attributed 3D modelling in the 2000s 

An image of city buildings and layers of earth and rock below them 

The subsurface of cities is largely unseen: out of sight, out of mind. But Glasgow was the first city in 

the UK to consider subsurface in its urban planning partly encouraged through a 40-year relationship 

with BGS, that BGS have built with Glasgow City Council, from compiling environmental geology 

maps in the 1980s to attributed geological modelling in the 21st century.  

SLIDE 3: Clyde Urban Super Project (CUSP) 2005-2016 

Used mine plans and boreholes to build the geological framework models to help address: 

• Ground conditions  

• Land use change impacts 

• Contamination 

• Flooding 

• Sustainable drainage  

• Ground source data  

• Shallow geothermal 

Images of 3D surveys 

To bring our disparate projects in Glasgow together we set up the Clyde Urban Super Project in 2005 

- CUSP for short. At the core of this project was the construction of bedrock and superficial deposit 

3D geological models, mainly using boreal data and mine abandonment plan information.  

The images on the right show coal seams and mine shafts under the east end of Glasgow and, in the 

top right, a superficial deposits model centred on the River Clyde. These models are multi-purpose 

and have been used to address a range of issues from ground conditions through flooding to shallow 

geothermal energy.  

SLIDE 4: Clyde Urban Super Project impacts 

Logo for ASK - Accessing Subsurface Knowledge; image for Sub-Urban; and a paper entitled 

CUSP2014: The geoscience context for Europe’s urban sustainability: lessons from Glasgow and 

beyond. 
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The CUSP project gave rise to a number of high impact initiatives. Around 2012 we set up what we 

call the ASK Network partnership to improve the reuse and sharing of subsurface information in 

urban areas, and to drive down the cost of ground investigations. Our partners in this included local 

authorities, most of the large civil engineering consultancies and many universities including 

Glasgow, Strathclyde, Glasgow Caledonian and the University of the West of Scotland. The CUSP 

project began to attract attention from Europe and from 2013 to 2016 BGS led Sub-Urban, an EU 

COST action project supported by the Horizon 2020 programme. A consortium of urban planners 

from 12 cities and geoscientists from 11 geological surveys across Europe looked at best practice in 

subsurface urban planning in a variety of settings across Europe. In 2014 the Royal Society of 

Edinburgh and the Glasgow Science Centre hosted a conference on the CUSP project which attracted 

many delegates from around Europe and mine water geothermal was a hot topic of discussion at 

that meeting.  

SLIDE 5: Minewater geothermal attracting attention, with images of some news reports 

In building the 3D models in the cost project we realised there was a huge area of flooded mine 

workings under central Scotland  - up to 600 cubic kilometres of mined bedrock - and most of this 

was situated under where there was deprivation and fuel poverty. So we began to promote the 

possibility of mine water geothermal heat in Glasgow and across the rest of the central belt of 

Scotland. In 2013 the Scottish Government commissioned a study into the potential of geothermal 

energy in Scotland and BGS partnered with ACOM to do this desk study, and one of the 

recommendations from the report was to set up one or more mine water geothermal demonstration 

and evaluation projects. And as a response to this the Scottish Government set up the Geothermal 

Energy Challenge Fund under the LCITP. Unfortunately none of the four projects went beyond an 

initial feasibility study. BGS worked with Clyde Gateway and the late Paul Younger from Glasgow 

University on a Dalmarnock proposal to this scheme but this wasn't submitted. 

SLIDE 6: UK Geoenergy Observatories: Glasgow. Aerial photo of the Cunning gar Loop site in 

Glasgow, with several sites marked. 

Around the same time BGS applied for and received £31 million pounds from the UK government for 

the development of two geo-energy observatories: one in Glasgow for around £9 million pounds and 

one in Cheshire. The Glasgow Observatory is a mine water geothermal research facility managed by 

the BGS on behalf of the academic and private sector research communities. It is not a demonstrator 

scheme as there is no heat customer. And in the photo you can see the location of our mine water 

and environmental baseline boreholes in the woodland park at the Cunningar Loop in Rutherglen. 

And, on the top right, our seismic monitoring borehole in in Dalmarnock. 

SLIDE: 7: Photo of a fenced off, concreted section in a park with labels indicating the technical 

components of the borehole 

And the next slide shows an image of one of our four borehole sites at Cunningar. We've just 

submitted a planning application to build the geothermal infrastructure on and between these sites 

and we hope to be in construction of this next phase during spring and early summer of next year.  

SLIDE: 8: Steps to unlock minewater geothermal. 

• Many challenges to progress minewater, including geothermal, public engagement, social, 

financial, regulatory, but for the subsurface resource assessment and development we 

need: 

• Commercial demonstrator project eg HotScot 
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• GIS screening tool (location, depth, number of coal seams, working types, hydrogeology, 

pumping data etc) for Las and developers 

• Risk sharing and funding support, for example through public insurance schemes 

• Inclusion of geothermal in the next National Planning Framework (NPF4) and presumption 

of geothermal in development plans 

• National licensing system for geothmal energy 

• Holistic view of the subsurface – 3D planning 

So where are we now with geothermal energy in Glasgow and central Scotland? What do we need to 

do to unlock the potential? There are so many challenges including public awareness, social, 

financial, regulatory. But to develop subsurface resource there are still many actions required to kick 

start a potential industry. I think, most importantly, we need a demonstrator project and hopefully 

this will be filled by Hotscot; the Hoscot bid - Gioia will give you more information on this. Local 

authorities and developers need a screen tool GIS screening tool to help prioritise areas for 

development and to align with the Scotland heat map on the demand side. Users will need to know 

the location, depth, number of coal seams, working types, the hydrogeology, pumping etc. Drilling 

into mine workings is expensive and may not always succeed so risk sharing and funding support, for 

example through public insurance schemes would be welcome - they're quite common across 

Europe. I think there's an opportunity to be more explicit in the need for geothermal energy in the 

development of the Scottish Government's next National Planning Framework (NPF4) and we need 

to press for a presumption in favour of geothermal and local development plans. Next, perhaps not a 

top priority, but at some stage we will need a national licensing scheme for geothermal energy. I 

think, above all, we need to take a holistic view of the subsurface as it could be many, competing 

subsurface developments in the future. We need 3D planning. Thank you. 
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