
Terrafirma
U n d e rs t a n d  t h e  G ro u n d

Rachael Hodge, Senior Commercial Manager



• An introduction to Terrafirma

• How does ground instability affect conveyancing?

• How Terrafirma are addressing the problem

• What does the future look like?
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Terrafirma
I n f o r m a t i o n |  D a t a  |  C o n s u l t a n c y

Providing property risk screening to over 4000 
transactions per day

The first commercial company to be licenced to produce 
the official CON29M by the Law Society

A database of over 10 million data points, 200 years of 
digitised historical maps and pioneering technologies 
including our innovative ‘Logic Engine’.

Worlds first commercial use of ‘real time’ earth 
observation and surface deformation satellite data 

Undertaking 400 Property Risk Reports per day

Mining FrackingMineral Planning

Natural Perils RadonSubsidence

Second largest provider of Coal Mining Reports in England 
and Wales (85,000 a year)
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How did we get here?!
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What is ground stability?

Man made hazards (mining) Natural Hazards
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Mining in the UK

Mineral extraction is one of the UK’s greatest industrial legacies, with over 63 unique 
mineral resources extracted since the Stone Age (or 4500 years BCE).

Intensive extractive industry prior to 1872 (when underground mining ‘began’ to be 
documented) with vast majority of sub-surface workings poorly recorded.

Vast majority of 19th Century mines worked underground by less than 12 people and 
therefore not required by law to be surveyed upon abandonment.  

COAL – 80%

TIN – 15 %

What is the first thing you think of?

Based on the answers from providing over 500 hours of CPD across legal sector
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Surface Quarries

Underground Mine

Mine Shafts

1880
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What effect could Fracking have on house prices?

 Analysis in a study by academics from LSE, University of Bristol and Duke
University found that house prices fell by 2.7 to 4.1% (pdf) in the area of
Cuadrilla’s fracking site in Lancashire –which caused two earthquakes in 2011.

 Research from Redshift found that estate agents in three areas of the UK
affected by fracking estimated the possible loss to house prices at 8-11% or
more.

 In 2015 the government was forced to publish a DEFRA draft report through a
Freedom of Information (FOI) request that found that “there could potentially
be a range of 0 to 7% reductions in property values within 1 mile of an
extraction site.”

http://www.efm.bris.ac.uk/economics/working_papers/pdffiles/dp16671.pdf
http://www.greenpeace.org.uk/media/press-releases/estate-agents-warn-fracking-will-hit-house-values-20150501
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/440791/draft-shale-gas-rural-economy-impact-report.pdf
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Natural Ground Perils 

Clay Subsidence

Dissolution 

Running Sands

Landslip

Subsidence most searched for environmental issue by prospective 
purchasers. 

2018 was one of hottest on record with temperatures similar to 
2003-06 and 1976-79. 

Subsidence claims are up 400% by September with over 28,000 
claims in progress. Higher than any year since 2006. 

2019 is already set to be a bumper year for subsidence claims and 
with an increasingly warmer climate – what does the future hold? 

Dissolution collapses are increasing, with several sinkholes 
recorded in Ripon since 2014. 

Collapse events linked closely to changing climates on a regional 
and local scale, as well as to new land development.

Urban areas of Ripon, Cheshire, Herts, Berkshire, 
Buckinghamshire, Suffolk and Norfolk most at risk of dissolution.

A growing database of over 13000 recorded natural cavities, 80% 
of which have formed a ‘Sinkhole’ or surface depression.

Similar to Dissolution, collapse and subsidence events caused by 
the movement of unconsolidated sands/soils is closely linked to 
increasing extreme rainfall events and a changing climate

Major arterial routes and public transport networks most at risk 
but can deny access to homes to property owners for many 
weeks/months. 

Over 25% of all ‘sinkholes’ in 2016-2018 have been associated 
with utilities failure and running sand. 

Landslide risk assessment primitive with existing hazard mapping 
only considering slope angle and geology. 

Over 17,000 recorded landslides in the UK. Deforestation, a 
changing climate and increased development influencing 
frequency of landslide events. 

Rarely occur but devastating in their impact, often with fatalities 
and significant diminution of land/property value.

Approx. 50% increase in landslide events since 2010 to 2018 with 
over 100 reported landslides in 2017, compared to 52 in 2010.
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Guess the Ground Hazard….
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Lead Mining
Natural hazard – clay shrink swell subsidence in London

Natural hazard – gypsum dissolution in Ripon

Chalk Mining
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Image depicting locations of sinkholes since 2010 across England and Wales Channel 5
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• Site developed by Bellway Homes

• Homes sold for approximately £200,000
in Late 2015

• Mid 2016 residents relocated following
discovery of subsidence

• Coal Authority created a base at the Site
and carried out investigations with NHBC

• December 2016 proposed that houses
12, 14, 16, 17 and 18 will be demolished,
just 12 months after sale.

• On January 17th 2017, the 5 homes
began to be demolished, just 12 months
after sale
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Case Study: 9 Lambourne Close, Great Wyrley

• Mine entry within 20 metres
• Coal Authority unable to improve report
• 4 mortgage providers have refused to lend
• Valued at £250,000 in 2014, however didn’t reach 

reserve of £160,000 at auction in 2016. 

So what happened?

• Interrogating land use, ownership and mapping since 
1878 as well as in context with local mining methods 
and history in the area, it was concluded that the 
shaft had been excavated out by later opencast 
extraction. 

• Initial Terrafirma CON29M passed property for 
ongoing use but for BBC film, we investigated the 
shaft to validate the model. 

• Investigations proved mine 
shaft did not exist and an 
area of backfill was identified 
where the opencast pit was 
expected. 
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In the event a property is located within an ‘affected area’, solicitors should carry out 
further investigation of the risks present. This step may include obtaining a site-specific 
report from a commercial search company.

An assessment should include a professional opinion of whether the property will be 
affected by mining or natural ground stability and whether there is likely to be any 
effect on the value or enjoyment of the property.

There is no need to inform the lender where the search result is clear or ‘passed’.

When reporting the search results to the client, the solicitor should explain that they 
are not qualified to advise on the technical issues in the search and crecommend that 
the client raises questions with the consultant who prepared the report. 

A property should be searched against all ‘affected areas’ to identify whether further 
investigation of site-specific ground instability risks is required. 
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How we identify and manage ground risk
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Let’s not beat around the bush..

Moderate Risk

Low Risk

Potential Risk
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What do we actually want to know about coal mining hazards?
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How do you currently decide what is reported to the lender and your client?

Do you know when shallow mining is a risk to the security of the site?

Do you feel confident to judge on what constitutes a coal mining hazard?

Are you able to give your clients comprehensive guidance on how to 
manage the risk and find out more information?

You shouldn’t have to.
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20m

Time to lose the 20 metre buffer!

And instead analyse: 

- Context
- Geology
- Soil and Surface Topology
- Depth of the Mine Entry
- Age of the Mine Entry
- Treatment Details
- Ownership details
- Historical Land use 
- Satellite Data Monitoring
- And so much more
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Re-design to support ease of use. 

Addition of ‘At a Glance’ Professional Opinion that answers the key 
questions for all parties in the transaction. 

Increase of Loss of Value Insurance from £50k to £100k.  

Addition of unique UserKey, which debuted successfully in the  Ground 
Report. Containing Lender Alert, where adverse mining features have 
been identified.  

Increase in pass rate (where no additional reports are required) to 99% 
with the upfront inclusion of the Mine Entry Interpretive Report.  

April 2019 – Update to CON29M
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What does the future look like?
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Emerging Risks –
What does the future look like?

Coastal Erosion and Flooding

Wildfire

Radon and Ground Gas

Fracking



Unlocking the potential of ground/geo- data
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Clay-related Subsidence

Existing Hazard Map for 
Clay Subsidence
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Combined with advanced subsidence models from Cranfield 
and Terrafirma, as well as mining and ground data. 

Limitless academic and commercial potential 

Monitoring the Ground from Space:
‘Real time’ earth observation and surface deformation 
satellite data now available from Sentinel-1.

Over 10 million point cloud data points processed and 
interpreted for the first time in a commercial risk model
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Isle of Wight Slope Stability
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A ny  Q u e s t i o n s ?

Terrafirma
U n d e rs t a n d  t h e  G ro u n d

http://www.terrafirmasearch.co.uk/
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