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Natural water in the ground below us could be used as a low-carbon heat source in many UK towns and cities, new research from BGS says. The public research body is now calling for more research to understand how geothermal technologies could be scaled up across the UK. 




The findings are based on data from a three-year-long study at one of the UK Geoenergy Observatories, a network of sites being created across the country to research new and alternative energy supplies in the subsurface. 




The £300 000 study was funded by Innovate UK, the BGS, WDS Green Energy Ltd and, more recently, the European Commission, to examine the environmental impact of a pilot groundwater heating scheme that heats a school building in the Welsh capital using the warmth stored in the natural water system below ground (an aquifer) and electric heat pumps. 




Data from the natural groundwater system below Cardiff is being collected by the Urban Geo Observatory, a network of 61 boreholes equipped with temperature and water-level sensors, to build up a picture of the groundwater temperatures in the aquifer found just ten metres below the ground surface. 
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					We knew that the use of ground-source heat pumps changes the ground temperature by several degrees Celsius. What we didn’t know was by how much.

David Boon, BGS Engineering Geologist and research lead.

				

			

			


A study of the data collected between 2015 and 2018 indicates that the large heat resources stored in the UK’s underground water systems could sustain ‘shallow openloop ground-source heat pump systems’, which are a low-carbon heating approach widely used in European cities that are being used more frequently for heating the UK’s building stock. 
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					Our findings prove that groundwater-source heat pumps are a

technically viable, low-carbon heating solution in many towns and cities across the UK.

Of course, regulation and long-term planning will be needed to manage this emerging energy technology so that larger and more complex schemes can be rolled out in our cities without ‘draining’ the underground heat source.

If we are to deploy ground-source heat pump technology at a large scale to help meet the 2050 zero carbon emission pledge in a sustainable way, we will need to introduce a light-touch registration scheme for all types of ground-source heating and cooling schemes, to help energy planners to minimise thermal interference between neighbouring systems.

Our study found that aquifer water temperatures were affected by a fall of 2°C during the first three years of operation, which is what was predicted by our models. Our research gives the building owner and environmental regulator greater confidence that the technology works well and can be deployed effectively and sustainably on a larger scale. A similar Cardiff-wide scheme, providing up to one quarter of the city’s 2020 heating demand, would result in an 8°C drop in temperature.

David Boon, BGS Engineering Geologist.

				

			

			


While there are physical limits to how much water and heat can be abstracted and reinjected, and regulatory legal limits on temperature drops, the BGS’s findings confirm that even a small quantity of heat from a very large volume of water provides a lowcarbon heating solution for many UK towns and cities. The solution could be applied in district-wide heat networks, homes or commercial buildings. 
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					A well-balanced combination of groundwater-source heat pumps in tandem with vertical, closed-loop ground-source heat pumps and air-source heat pumps will maximise the options for decarbonising heating in UK homes and businesses.

David Boon, BGS Engineering Geologist.

				

			

			


The Urban Geo Observatory in Cardiff was funded by the BGS and the Natural Environment Research Council (NERC), with in-kind support from City of Cardiff Council and Cardiff Harbour Authority. 
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					If everyone in the world consumed natural resources and generated carbon dioxide at the rate we do in Cardiff, we would need three planets to support us and that is not sustainable.

The council has recently declared a climate emergency and the Urban Geo Observatory is one of the innovative projects helping us to explore potential alternative energy sources that will help us to decarbonise, making sure that Cardiff is an enterprising, prosperous, healthy and green sustainable city in the future.

Councillor Michael Michael, Cabinet Member for Clean Streets, Recycling and Environment at Cardiff Council.

				

			

			


The geoenergy observatories in Glasgow and Cheshire are a £31 million investment from the UK Government’s £6 billion Plan for Growth in Science and Innovation. 




Together, the three observatories form a step change in energy and geoscience research to ensure the UK continues to lead the world in research, innovation, regulation and engineering. 




Read the full study in sciencedirect.com  




				
					Notes to editors
					
						For further details please contact:

Cristina Chapman, British Geological Survey Press Office, Keyworth, Nottingham, NG12 5GG

Office: +44 (0)115 936 3100 Mobile: + 44 (0)7970 229792 Email: crisc@bgs.ac.uk

Images are available here:

https://dmscdn.vuelio.co.uk/publicitem/874ec5ab-7023-44bb-b22d-3ad72c19a8af *

https://dmscdn.vuelio.co.uk/publicitem/bc74e3d2-710f-43c3-af6c-90c3797a33ab *

https://dmscdn.vuelio.co.uk/publicitem/920c4f15-7731-45ec-ab74-88b68604b6a7 *

https://dmscdn.vuelio.co.uk/publicitem/2652617c-3536-4e24-9d38-6f56baf01cf3 (stock image)

* These are provided free for media use with BGS copyright acknowledgement.

Urban heat pump infographic:

https://dmscdn.vuelio.co.uk/publicitem/4813c692-bd33-42de-8ecf-c2742ba8fd84

British Geological Survey

The British Geological Survey (BGS) is a world-leading, applied geoscience research centre that is part of UK Research and Innovation (UKRI) and affiliated to the Natural Environment

Research Council (NERC). BGS core science provides objective and authoritative geoscientific data, information and knowledge to inform UK Government on the opportunities and challenges of the subsurface. It undertakes national and public-good research to understand earth and environmental processes in the UK and globally. The BGS annual budget of approximately £60 million per annum is funded directly by UK Research & Innovation (UKRI), as well as research grants, government commissions and private sector contracts. Its 650 staff work across the UK with two main sites: the head office in Nottingham and the Lyell Centre, a joint collaboration with Heriot-Watt University in Edinburgh. The BGS works with more than 150 private sector organisations, has close links to 40 universities and sponsors about 100 PhD students each year. Please see bgs.ac.uk.

Natural Environment Research Council

NERC is the UK’s main agency for funding and managing research, training and knowledge exchange in the environmental sciences. NERC’s work covers the full range of atmospheric, earth, biological, terrestrial and aquatic sciences, from the deep oceans to the upper atmosphere and from the poles to the equator. NERC coordinates some of the world’s most exciting research projects, tackling major issues such as climate change, environmental influences on human health, the genetic make-up of life on Earth, and much more. NERC is part

of UKRI, a non-departmental public body funded by a grant-in-aid from the UK government.
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