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Overview of today’s talk

• Why consider geology in a GSHP project 
• What BGS data is available to you
• GeoIndex – your access point
• Other map data
• 3D model data
• Screening Tools
• Dig-To-Share – unlocking more data
• Advanced geomodelling tools for cross sections – Groundhog Desktop
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Why and how to consider geology 

• Successful GSHP design requires knowledge of 
ground conditions: seasonal heat source, 
geology/soils, thermal properties, hydrogeology, 
drilling/ground hazards (Artesian, karst voids, ground 
instability, soil/water contamination, mines, UXO)

• The British Geological Survey (est.1835) is the nations 
supplier of subsurface data & information

• Paper & digital maps (GIS, Web Map Services, 
.3Dpdf), borehole records, 3D models, technical 
reports, thematic layers (e.g. superficial thickness). 

• Screening Tool for large Open Loop GSHP  
• GeoReports service: borehole prognosis, geology, 

hydrogeology/expected yield and water chemistry, 
thermal properties, drilling/geo-hazards  3

https://shop.bgs.ac.uk/Shop/Department/GeoReports


Research topics at BGS

• ‘Shallow’ (<400m) and ‘Deep’ geothermal energy
• Resource/energy storage potential, source temperature 

surveys, microbiology, monitoring & system performance
• Thermal and mineralogical properties analysis on cores  
• Experimental field research sites: UKGEOS (TRT-DTS)
• International Research Networks: 

– IEA HPT - Technology Collaboration Programme on Heat Pumping 
Technologies (annual national & International meetings)

– MUSE - investigates urban shallow geothermal resources and 
management; 14 European Surveys

– Geothermal-DHC - research Network for Including Geothermal 
Technologies into Decarbonized Heating and Cooling Grids

– BritGeothermal – focus on deep geothermal
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https://www.ukgeos.ac.uk/
https://heatpumpingtechnologies.org/about/
https://geoera.eu/projects/muse3/
https://www.geothermal-dhc.eu/
https://www.geothermal-dhc.eu/
http://www.britgeothermal.org/


BGS Data for you

5



BGS Borehole Repository 
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• Boreholes form a large part of BGS’ collection
• Key input into Ground Model; 

geology/lithology, water levels, past 
experience 

• 150 years of data collection. 
• Without continued donations the collection 

loses its effectiveness
• Numerous borehole sources e.g.

• Drilling companies
• Water well drilling
• Geothermal (could we do more together?)
• Infrastructure projects

• Location, depth, drilling method



BGS Map Data
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• Digital Geological Map of GB - 1:10 000 to 
1:625 000 scale

• 4 themes: bedrock, superficial, mass 
movement, artificial

• DiGMapGB-50

• 1:50 000 product (DiGMapGB-50) has 99% 
coverage of GB

• 10,000 lithological descriptions



http://mapapps2.bgs.ac.uk/geoindex/home.html

GeoIndex – your first port of call

http://mapapps2.bgs.ac.uk/geoindex/home.html
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Depositing Data
• BGS readily accepts any 

form of data
• Most data is boreholes and 

this can be in reports or 
digital data

• Simple process to send us 
your data using our portal

• All we ask is that you provide 
some information about the 
data to make it useful to 
others

https://www.bgs.ac.uk/services/ngdc/guidelines.html

https://www.bgs.ac.uk/services/ngdc/guidelines.html


GeoIndex provides 
access to many of BGS’ 
data

BGS DATA
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http://www.bgs.ac.uk/data/maps/

“Traditional” Map Data

http://www.bgs.ac.uk/data/maps/


http://www.bgs.ac.uk/data/maps/

• Different vintages & scales
• Different types – eg. 

Bedrock & Drift, Superficial
• Different geological terms & 

stratigraphy.
• For up-to-date terminology 

please refer to BGS 
Lexicon

• Faults and structure
• Cross sections

http://www.bgs.ac.uk/data/maps/


Drag overlay box to pan

Zoom in/out 
or use mouse wheel

http://www.bgs.ac.uk/data/maps/

At 1:50 000 
scale map 
feature 
accuracy is 
>50m!

Also check 
1:10 000 
scale maps if 
available as 
more 
accurate and 
detailed!

If it looks 
structurally 
complicated 
ask a 
qualified 
geologist 

http://www.bgs.ac.uk/data/maps/


We work hard to make our 
data available in the 3rd

dimension

BGS – NOT JUST ABOUT MAP DATA
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3D Model Data

• 625 000 SCALE
• 20,000 LINE-KM
• 6000 M
• 445 UNITS

• 372 deep boreholes
• 250 m DEM
• 167 cross-sections
• 23 geologists

• UK3D is freely 
available via 
BGS website

https://www.bgs.ac.uk/research/ukgeology/nationalGeologicalModel/GVModels.html

https://www.bgs.ac.uk/research/ukgeology/nationalGeologicalModel/GVModels.html


Model Approval & Licensing

• In 2004 BGS began collating all 
3D Model data

• QA processed
• Some models available for 

licensing
• Range of scales, purposes, 

geology
• This data will soon be available 

on the GeoIndex
• Plans to make some key 3D 

data interactive



Geological Column
“Residual” deposits
River terraces
Bagshot Formation
London Clay Fm
Harwich Formation
Lambeth Group
Thanet Sand Fm
Chalk Group2400 km2

Catchment/Urban scale models
London Model released 2014
Originally built as a series of blocks but 
stitched together to form the framework 
model of our capital city.
Main geology of London area – superficial 
and bedrock to 150m (some areas deeper)
Available to licence, contact our enquiries 
team



Brownfield Applied Example
Smaller site-scale 
modelling
In conjunction with United Utilities to 
provide assessment of sewer 
leakage risk under industrial park

Provides a scoring system for depth 
of pipe and geology surrounding the 
sewer to assess the risk to the 
aquifer.



Open Loop Screening Tool (aimed at >100kW schemes)
• https://www.bgs.ac.uk/research/energy/ge

othermal/gshp.html
• ‘Favourable’ = Aquifers are present within 

300m of surface with yields per borehole 
of at least 1 L s-1

• 1:250,000 scale (1:50,000 West Midlands)
• Initial screening assessment only (for 

larger >100kW heating capacity schemes)
• Actual projects require site-specific 

assessments of the underlying geology 
and expected yields, as available from 
BGS’ GSHP GeoReports 
(https://shop.bgs.ac.uk/georeports/) and 
geological/hydro consultancies 

Based on 5 layers:

1. Bedrock aquifer
potential layer (yield)

2. Depth to source layer
(drilling cost)

3. Protected areas
layers (SSSI, SPZ)

4. Groundwater quality
layer (scaling, fouling)

5. Existing licensed
abstractions layers -

https://www.bgs.ac.uk/research/energy/geothermal/gshp.html
https://shop.bgs.ac.uk/georeports/


Open Loop Screening Tool: Example



Open Loop Screening Tool: Sub layers



Future? Closed & Open Loop Screening at City-Scale

• ‘Opportunities map’ aimed at 
energy-town planners, consultants

• Based on 3D geology models; 
translated for GSHP relevance  

• 1:50 000 scale equivalent 
• Typical range TC in top 100m
• Locate existing schemes (MCS)
• Map against heat demand 
• Designs need to be informed by 

proper site investigations! (desk 
study & walkover, test drilling, TRT, 
pump tests, local experience)



Groundhog Desktop • Groundhog available to download from BGS website
• Comes shipped with connections to BGS open data
• Download AGS data
• Allows imports/exports to numerous popular formats
• Cross-section drawing provide tools for developing 

conceptual understanding



Any questions?
THANK YOU
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dboon@bgs.ac.uk
sthorpe@bgs.ac.uk
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