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BGS geothermal energy team

BGS is the national Geological Survey est. 1835

Host the National Geoscience Data Centre
(NGDC)

Major geothermal programme in the 1980s
Country wide data, information, research

projects since then . "‘ﬂ"‘;;

Geoscience evidence base for policy and
regulation o
Applied and responsive research with industry, e =

academia, Government
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A7 Heat flow map from
Busby et al. 2011



From challenges to solutions

IEA policy recommendation 2024: Improve data quality
and create open data repositories to facilitate
geothermal resource assessments for investors

UK Deep Geothermal Energy White Paper and
accompanying evidence report 2023, Recommendation 3:

Evidence |,

deep ge POt Suppoyi
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*  Short term: Review and share legacy data
*  Medium term: Create data platform

* Long term: Government exploration
programmes, data sharing obligations

Funding and collaborator acknowledgements:
® NERC, Innovate UK, Department for Energy Security and Net Zero

¢ NHS England, Energy Systems Catapult, Mining Remediation Authority,
North Sea Transition Authority, Environment Agency and many more



Legacy data, information ) New research and products
2023-2028
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User needs

Policy Maker
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Government
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Geothermal technologies

Shallow geothermal.
Ground source heating,
cooling and storage

Open-loop Closed-loop
GSHPand GSHParray
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Data, information, maps,
tools



Data — legacy geothermal catalogue release

1980’s Geothermal Energy Programme legacy data

First digital version released under Open Government
Licence

11,821 data points derived from 743 sites
Spreadsheets of

* Measured temperature

* Measured thermal conductivity

e Calculated heat flow e
Variable data quality, caveats. Please read the user guide

5 original reports released to NERC open access repository

65 original reports available on BGS publications viewer
https://webapps.bgs.ac.uk/data/Publications/series.html?code=WJ/GE

User Guide: BGS UK

Geothermal Catalogue first
digital release, legacy data

Open report OR/23/060
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Data — geothermal catalogue

GEOTHERNSITE_NAM BGS_ID BORE_REGWELL_ID EASTING NORTHINtEPSG_COL DATE_KNCDRILLED_L DRILLING_ RT_ELEVATGROUND | EST_MEAN SITE_AND_DATA_AVACOND_TO COND_BA: THERMAL_THERMAL_NO_OF_M THERMAL_COND_GE!LITHOLOG LITHOSTR/ OLDEST_C YOUNGEST_C
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162|BECKLEES 634007 NY37SE3 NotApplic 335166 571578 27700 1982 1370 Coal, Dee} 104 100 9.4 Data sour Site has m 244 244 1.7 -9999 -9999 Mot entere Middle, Uy Mudstone Not Entere Not Entere Not Entered
162 BECKLEES 634007 NY37SE3 MNotApplic 335166 571578 27700 1962 1370 Coal, Degj 104 100 9.4 Data sour Site has m 250 250 2 -9999 -9999 Mot entere Middle, Uy Mudstone Mot Entere Not Entere Not Entered
162|BECKLEES 634007 NY375E3 NotApplic 335166 571578 27700 1952 1370 Coal, Deey 104 100 9.4 Data sour Sitehas m 256 256 215 -9999 -9999 Not entere Middle, Uy Mudstone Not Entere Not Entere Not Entered
162 BECKLEES 634007 NY375E3 Mot Applic 335166 571578 27700 1982 1370 Coal, Dee} 104 100 9.4 Data sour Site has m 262 262 1.79 -9999 -9999 Mot entere Middle, Uy Silty muds Not Entere Not Entere Not Entered
162 |BECKLEES 634007 NY37SE3 MNotApplic 335166 571578 27700 1962 1370 Coal, Deej 104 100 9.4 Data sour Site has m 271 271 2.2 -9999 -9999 Mot entere Middle, Uy Siltstone Mot Entere Not Entere Not Entered
162|BECKLEES 634007 NY375E3 NotApplic 335166 571578 27700 1952 1370 Coal, Deey 104 100 9.4 Data sour Sitehas m 274 274 2.58 -9999 -9999 Not entere Middle, U Siltstone Mot Entere Not Entere Not Entered
162 BECKLEES 634007 NY375E3 Mot Applic 335166 571578 27700 1982 1370 Coal, Dee} 104 100 9.4 Data sour Site has m 281 281 3.35 -9999 -9999 Mot entere Middle, Uy Sandy silt Not Entere Not Entere Not Entered
162 |BECKLEES ~ 634007 NY37SE3 NotApplic 335166 571578 27700 1962 1370 Coal, Deej 104 100 9.4 Data sour Site has m 284 264 2.65 -9999 -9999 Mot entere Westphali Sandy silt Not Entere Not Entere Not Entered
162 |BECKLEES 634007 NY37SE3  Not Applic 335166 571578 27700 1952 1370 Coal, Degi 104 100 9.4 Data sour Sitehas m 291 241 2.91 -0999 -9999 Not entere Westphali Sandstont Mot Entere Not Entere Not Entered
GEOTHERHSITE_NAME BGSID BORE_REGWELL ID EASTING MNORTHIN(EPSG_COL DATE_KNC DRILLED_L DRILLING_RT_ELEVATGROUND |EST_MEANSITE_AND_DATA_AVADEPTH  TEMP_OBS_TYPE ELAPSED_"TEMP EST_GEOT CORRECTECORRECTED_TEM
M M M M M degC M HOURS  degC degC/Km degC degC/Km
J9[GLENRUTHES VL3133 NUZUSESS NOTAPPUT 323617 fUSL4% Z7700 I95% 67 GEOLOgIca o9 09 5.0 Uata soUr SIenas m 043,02 EqUITIoTIUNT Temperata 9999 16,79 9999 -g99g 9999
39|GLENROTHES 1013133 NO20SE38 NotApplic 323617 703144 27700 1986 567 Geologica 158 159 8.5 Data sour Sitehas m 546,58 Equilibrium Temperatu -9999 18.83 -9999 -8999 -9999
39|GLENROTHES 1013133 NO20SE38 Not Applic 325617 703144 27700 1986 567 Geologica 159 159 8.5 Data sour Site has m  549.63 Equilibrium Temperatu -9999 15.88 -9999 -9999 -9999
39|GLENROTHES 1013133 NO20SE38 NotApplic 323617 703144 27700 1986 967 Geologica 159 159 8.5 Data sour Site has m 552,68 Equilibrium Temperatu -9999 18.92 -9999 -9999 -9999
39|GLENROTHES 1013133 NO20SE38 NotApplic 323617 703144 27700 1986 567 Geologica 159 159 8.5 Data sour Sitehas m 555,74 Equilibrium Temperatu -9999 18.95 -9999 -9999 -9999
39|GLENROTHES 1013133 NO20SE38 Not Applic 325617 703144 27700 1986 567 Geologica 159 159 8.5 Data sour Site has m  558.79 Equilibrium Temperatu -9999 18.97 -9999 -9999 -9999
39| GLENROTHES 1013133 NO20SE38 Not Applic 325617 703144 27700 1986 567 Geologica 159 159 8.5 Data sour Site has m 559 Bottom Hole Temperaty 12 21 22.3 22.9 25.7
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Maps and models
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OGL v2 release basins, granites,
deep geothermal

Ongoing

Scoping work on
geothermal
opportunities in
SE England

Research into
fractures,
geochemical
processes in
granites

Consistency of
Permo-Trias
resource
estimation

N ; Deep Geothermal plays
Paleogene Granites
B Permian Granites

BB ordovican-Devorian Granites

Permian-Mesozoic Sedimentary Basins
I pre-permian Sedimentary Basins

Geothermal sites
@ Operational [ Bath/Pool

Under Development
Planned

Exploration Borehole

Hydrocarbon fields with potential
for geothermal repurposing®
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New resource estimation for central Scotland

Upper Devonian sandstone, ‘hot
sedimentary aquifer’

Temperatures of 44 -166°C are
modelled at depths of 1.4 - 6 km

Average porosity 11.5% + 6.8%
(n=286) + fracture flow

3D heat-in-place and heat recoverable
using Piris et al. (2021) calculator

High uncertainty, very limited deep
data (>500 m)

P, estimated heat recoverable up to
22.6 MW/km?2 modelled beneath parts
of Stirling, Glasgow and Edinburgh
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Modelled P;, Heat-In-Place >1.4 km > ¢.50°C

Open access report
https://nora.nerc.ac.uk/id/eprint/538341/

Legend

Absence of
Upper Devonian

aquifer units
below -1400
mOD

] Model outline
[ coastline

Upper Devonian
strata at surface

Heat-In-Place P50
values for Upper
Devonian strata (PJ/
km2)
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UK Geothermal Platform | e meeeee SU S e

A geothermal energy information hub. Freely
available

50+ detailed geoscientific datasets in a map
explorer, or through a data access page

Summary layers - UK map overview of geothermal
energy potential for four technologies

First release in Summer 2025

Includes data from environmental agencies, MRA,

NSTA, UKOGL, etc. Working draft

Not finalised m

Funded by UK Government Department for Energy e "
Security and Net Zero. Delivered and maintained by {!;\
12 BGS

the British Geological Survey.



UK Geothermal Platform — summary layers

Thermal output (kW)
Annual Thermal Output (kWh)
Supply Water Temperature (°C)
Type of geothermal technology
Geology of target

Working example based Confidence descriptor

on closed loop GSHP Descriptive geothermal technical
feasibility

Cost information from DESNZ/Arup

Pre-feasibility, screening level
information

Delivered as 1km sided hexgrid

Closed loop GSHP array
Open loop GSHP array

Deep geothermal - hot sedimentary
aquifer (hydrothermal) for direct use,
multi-depth > 1.5 km

Deep geothermal, petrothermal/EGS —
granites (qualitative only)

Incorporates cost information from
DESNZ-Arup study

Key users: Government heat zoning
model, clean heat teams, local

thoriti
authorities @



UK geothermal platform

UK Geothermal
platform

Quick links

€ Map Explorer [ DataAccess S Userguide

User needs

« 2 phase: stakeholder engagement + user
testing

« Will make a lot more geothermal data
accessible

 Will not be able to meet all user needs in
first version

Currently in build phase

« Makes geothermal energy more visible to
decision makers

» Aiming for geothermal data to be included in
government heat zoning model for heat N
networks 14 \8esy



NHS England shallow closed loop screening tool

Funded by Innovate UK Knowledge Asset Fund, delivered by Energy Systems Catapult

and BGS with NHS England
For initial feasibility only

Estimates heat outputs for closed loop boreholes, includes demand and buildings data

GSHP Screening Tool

Welcome to the GSHP
Screening Tool

The GSHP Screening Tool is a national-scope screening tool for
England which will guide initial feasibility studies for using ground
source heat pumps (GSHP) as an option for low carbon heating for
individual NHS trust buildings and heat networks.

Results for vertical closed loop GSHP

The amount of ground source heat
available may meet the total annual
heat demand.

Site details

Btish
uuuuuuuuuu
.......

[ Print results to PDF
r Inputs

Screening level output:
Geology description
Planning prognosis
Drilling prognosis
(thermal) Power prognosis

Ancillary information
(including indicative
CAPEX/OPEX)

()
&



Summary

BGS geothermal team: accessible, national scale geothermal data and information

Data
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* Legacy information ‘to new research and data collection
* Supporting heat decarbonisation and clean power mission
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Links to digital
resources

NHS closed loop scre

L€ 2rgy Observat and BGS
sensor data http: ensors-

Legacy geothermal catalogue v1
download

Deep geothermal basins, granites v2
GIS shapefile download

=) British
BGS, Geological
=/ Survey

THANK YOU
ALISON MONAGHAN als@bgs.ac.uk
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