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TERRA TERRA
Terrafirma FIRMA FIRMA

| Data | Consultancy CON29M GROUND

Providing property risk screening to over 4000

transactions per day Mineral Planning Fracking

v Undertaking 400 Property Risk Reports per day

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

Second largest provider of Coal Mining Reports in England
and Wales (85,000 a year)

Natural Perils Subsidence
A database of over 10 million data points, 200 years of g\

« digitised historical maps and pioneering technologies
including our innovative ‘Logic Engine’.

Danger (esesain
Keep Out

Deep Subsidence

Worlds first commercial use of ‘real time’ earth

v observation and surface deformation satellite data |
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How did we get here?!

Pinner school faces closure after chalk Greenwich sinkhole may have 'serious
mine discovery impact’' on house prices, say experts
®© W [ < Share

@ 23 March 2017 f

khole swallows car in Greenwich

]
e B TN

Pinner Wood School might never reopen, the council has wamed

SINKHOLES

S1E2 | Episode 2

60 min | Documentary | Channel 5
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What is ground stability?

S ——— Re WENERESS. . e R\ Vs
Man made hazards (mining) Natural Hazards
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Mining in the UK

cations of onshore hydrocarbon w  sites

Locations of onshore hydrocarb . licenses
Locations of offered hydroc won licenses

Extent of known coal r .ng areas

What is the first thing you think of?

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

0 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).

0 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 19t Century mines worked underground by less than 12 people and
therefore not required by law to be surveyed upon abandonment.

understand the ground




1880

Mine Shafts

Underground Mine

Surface Quarries

understand the ground



1960
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Terrafirma Mining Risk Zones I chert Mining Risk Zone Il Fireclay Mining Risk Zone Il 1ronstone Mining Search Guidance Area [ Peat Mining Search Guidance Area I Terrafirma Coal Mining Risk Zone

[ Alum Mining Risk Zone [ Cheshire Brine Mining Risk Zone [ Flint Mining Risk Zone [ et Mining Risk Zone [ portiand Mining Risk Zone [ whetstone Mining Search Guidance Area

[ Barytes Mining Search Guidance Areas [ China and Ball Clay Mining Search Guidance Area [_] Fullers Earth Mining Search Guidance Area [l Lignite Mining Risk Zone [ Post-Cretaceous Silica Sand Mining Risk Zone [ lamson Tunnels Risk Zone

[ Bath Stone Mining Search Guidance Area [ | Coprolite Mining Risk Zone [ ] Gypsum Mining Search Guidance Area [ Limestone Mining Search Guidance Area [ Purbeck Limestone Mining Risk Zone ' Terrafirma 'sinkholes' (Oct 30th)

[ Celestine Mining Search Guidance Area [0 Culm-Anthracite Mining Risk Zone [ Hydrocarbon Extraction Risk Zone [0 Metalliferous Mining Search Guidance Area [l Sandstone Mining Search Guidance Area /] Cheshire Brine (Coal Authority) 0 25 50
[ Chalk Mining Risk Zone [ Ferrous Metal Mining Risk Zone [ 1gneous Mining Risk Zone [ Oil Shale Mining Risk Zone [ slate Mining Risk Zone [ Coal Reporting Area (Coal Authority) o KM
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1 Cheshire Brine Compensation District A reoee
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Frackmg could wipe tens of thousands of pounds off house
prices

What i is fracking?

Estate agents fear fracking will collapse house prices and sales in Lancashire,
Manchester and Sussex

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.

= |n 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

Natural Ground Perils

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

Over17,000‘recorded landslides-in the' UK. 'Deforestation, a
changing climate and increased development influencing

frequency of landslide events.

Rarely:occuribut 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.

- T
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Guess the Ground Hazard....
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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, B . B T MM O
just 12 months after sale.

« On . o '
beg IS it just the five houses that are due to be knocked down?
afte

Mo. The Coal Authority has now lodged another application with the council asking for permission to
demolish 10 more homes. So far, that takes the total to 15.
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| %% The Coal Authority | Map Key f ! ST ‘4
oo CIEETN X Mine Entry (Shaft) } jitstisiseies
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1 Coal Outcrops See T e
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by ; Prisees v
e

=X f ormer'rai.‘ v @( y
N\

A sinking
feeling

Recorded Shallow Workings (at a depth

of below 30 metres) Fl 1 =7, Finding out what lies beneath new
3 3& q/? = i"ﬁ":’ Lty ) homes to avoid costly subsidence
. Szl
Mine Entry (Shaft) R T, ~ g i

= ize, ~d X
Acc dto = 2 {ORRN /7 R
Subsidence Claims: Jﬁa a%ﬁe coal adit = ;\\\I\\\\' - y \.\ \

- Rejected

ae - A\‘. / 4 Y
- Awaiting Decision S / ; V4 A \ \

- Accepted

Coal Seam and Direction of Dip

Demolished Properties

West Allotment

> Quarry and bell-pit used Roof material collapses over
to access coal seam for time causing upward void
. N " . Mudstone and Clays
Interpreted Probable Workings Accessed i North-dipping underground excavation migration. The weakened rock B 4
From Quarry and Historical Pit/Shaft 6 ) AN = coal seams lie strata then begins to subside. | - ™ sangstone
/ / beneath the site
O%{:}U B con
""""""""""""" Quarry ell-pit ﬂ Probable Shallow

AVoi Underground Workings
i Bayfield Estate

"""""" Geological Fault ‘\1573”\" 4 gg :
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Case Study: 9 Lambourne Close, Great Wyrley

* Mine entry within 20 metres

e Coal Authority unable to improve report

e 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.

understand the ground
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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.

- . TERRA |
Investigations proved mine FIRMA B
shaft did not exist and an
area of backfill was identified
where the opencast pit was
expected.

COMBINED DESKTOP AND
SITEINVESTIGATION

9 Lamboume Close, Great Wyrley
BICKLEYOS2018TFGSS
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A property should be searched against all ‘affected areas’ to identify whether further
investigation of site-specific ground instability risks is required.

Conveyancing Handbook

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.
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How we identify and manage ground risk 4
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Don’t be
caught out by
ground risks
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GROUND HAZARDS RISK AUDIT | R

TRANSACTION PERIOD: JANUARY — SEPTEMBER 2018.

Using our records an d Registry Data, the statistics below give you an accurate representa
ground hazards that may affect your 430 transactions (excluding new bu

GROUND HAZARDS RISK AUDIT FOR LAW FIRM:

% OF REGISTRATIONS IN AN AREA AFFECTED BY ALL GROUND HAZARDS: 86%
% OF REGISTRATIONS IN AN AREA AFFECTED BY COAL MINING HAZARDS: 56.1%
% OF REGISTRATIONS IN AN AREA AFFECTED BY NON-COAL MINING HAZARDS: 37.6%
% OF REGISTRATIONS IN AN AREA AFFECTED BY NATURAL GROUND HAZARDS: 34.5%
TRANSACTIONS AT RISK OF GROUND HAZARDS:
MINING:
understand the ground
Rare Minerals: 0.9%
Metalliferous (Inc. Tin): 3.1%
Clay (Inc. China and Ball Clay): 7.0%
Stone (Inc. Limestone and Chalk): 29.9%
Evaporites (Inc. Cheshire brine): 2.2%
NATURAL GROUND:
400 Running Sands: 7.9%
g Soluble Rock: 3.5%
E 300 Collapsible Deposits: 1.3%
E Compressible Ground: 7.9%
s
§200 Clay Subsidence: 16.0%
£
5 dee: o,
2,00 Landslides: 8.8%
CHART KEY: | tazard [l notazara

Coal Mining Non-Coal Mining  Natural Ground
Risk

DATA:

This data s Sourced from the C and our own This report es infornaive
purposes and is not covered by our tems and conditions or professional indemiy insurance. These hazards are highighted a5 those transactions that would have required furher inerpretation or reporting by Terafima These
hazards fnancial

For any mining or ground related issues Call us on: 0330 900 7500

please contact the experts at Terrafirma Email our team: info@terrafirmasearch.co.uk
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Let’s not beat around the bush..

Potential Risk

Moderate Risk A 4
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What do we actually want to know about coal mining hazards?

Will coal mining activity impact the value of the property?

Are there adverse mining features that should be brought to the
lender’s attention?

Are there mining hazards that should be brought to the purchaser’s
attention?

UNLIKELY TO IMPACT VALUE

NO NEED TO NOTIFY LENDER

HAZARDS IDENTIFIED
(See Next Steps on Page 2)
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How do you currently decide what is reported to the lender and your client?

User Key

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

Conveyancer Further Actﬁon

: . : . - N
Purchaser Advisory Do you feel confident to judge on what constitutes a coal mining hazard-
Passed — No Further Action Are you able to give your clients comprehensive guidance on how to

manage the risk and find out more information?

These colour signatures are used
throughout the report. For the full

key, please see the back of the You shouldn’t have to.
report.
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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 sl WERE, Garnin, © Dpengireetvisplcontibiiors, and the Gl user commurity







CONZOM | TERRA
OFFICIAL COAL MINING REPORT FIRMA

SSERREE = April 2019 — Update to CON29IM

Expert Opinion:

Within the scope of this assessment, the Site is not considerad to be susceptible to coal mining-related ground
instability. Any identified coal mining features are considered unlikely to impact the value or security of the Site
for normal lending purposes and there is no reason for them o impact upon the completion of this transacfion.

y. / Re-design to support ease of use.

Will coal mining activity impact the value of the property? | UNLIKELY TO IMPACT VALUE C,

. W= N \/Addition of unique UserKey, which debuted successfully in the Ground
A thers mining hazard thatshould be brought fohe puchiiers | 0 zuos pevees | (4 Report. Containing Lender Alert, where adverse mining features have
Itis i;nport:gl'lt to be ﬁ;ﬁy@fanﬂﬁd;f all coal mininzg Eshajg_odated with a property before completing your bee n Id e nt Ifl e d .
purchase. Please re e ne eps on page2 care Y
Within Coal Authority Mining Reporting Area, We YES Report Address: L. ‘ , . L.

CON29M Questions Assesament v Addition of ‘At a Glance’ Professional Opinion that answers the key
- : p A e SAMPLE . . . .
1. Past underground coal Mgl i & PASSED & guestions for all parties in the transaction.
2. Present underground coal I'I"Irl"l‘l'ﬂ_g_l P NO PASSED \:; Report Detaile
3. Future underground coal mining NO PASSED ({;
4 Shaft and ads (mine enies) o PASSED (G || e Saie / Increase of Loss of Value Insurance from £50k to £100k.
ien nce: Sampl

5. Coal mining geclogy NO PASSED @ Date: 010572018
6. Past opencast coal mining NO PASSED & | yoerkey ~ Increase in pass rate (where no additional reports are required) to 99%
7.P t t | mini NO PASSED & . . . . N

— = ~ . with the upfront inclusion of the Mine Entry Interpretive Report.
8. Future opencast coal mining NO PASSED &)

/ 9. Subsidence claims NO PASSED >

. Siaiece Cana e e =
10. Mine gas emissions NO PASSED @ T
11. Emergency call out incidents NO PASSED @ | S

rt
Official Coal Authority Licensed Data: V1_125_20190520_F | 24.05.2019 Hes

CEPSO (',

FUFCITIVF MFMRFE  Sesrchosds
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CONZ29M

OFFICIAL COAL REPORT

Mine Entry Interpretive Report

This report has been prepared using dafa licensed fo Terrafirma by the Coal Authority at the time produced.

® Mine Entry Information

If you live in a mining area, there is a small risk that your home may be affected by ground
movement associated with mine entries.

To identify if your property is within an area of possible ground movement, Terrafirma expertly model
the actual or plotted position of the mine entry, its known or assumed diameter, the local geclogical
conditions (including depth to rockhead, rock and soil properties and hydrogeological factors),
historical land use and key attributes of the mine entry such as its age and depth. Using official Coal
Authority and British Geological Survey data, Terrafirma have calculated a Zone of Influence (ZOI)
for each individual mine entry to provide an accurate representation of the risk to your property. More
information on how Terrafirma model the risk from mine entries can be found at the back of this
report.

In the unlikely event of your property being damaged by coal mining subsidence, you can, under the
provisions of the Coal Mining Subsidence Act 1991, make a claim against the mine owner. The mine
owner will treat the mine entry and arrange for repairs to the property to be carried out to reasonable
satisfaction of the property owner. The mine owner may also be liable to pay compensation for
damage to moveable property such as furniture.

Please note — The Coal Mining Subsidence Act 1991 does not cover damage caused by extraction
of minerals other coal. It is recommended that a professional opinion that considers the risk of ground
movement associated with non-coal mining and other ground perils is obtained prior to property
purchase. For more information, visit: www understandtheground co uk.

Professional Opinion:

(\/, The mine entry does not pose a significant risk of ground instability.
|\/,. The mine entry ZOI does not extend beneath the building footprint.

W) The mine entry ZOI does not extend beneath the property boundary.

Any insurance given with previous mining reports is applicable to this Mine Entry Interpretive Report.

For any mining or ground related issues Call us on: 0330 900 7500
please contact the experts at Terrafirma Email our team: info@terrafirmasearch.co.uk

CONZOM %k TERRA

OFFICIAL COAL REPORT  The Law Society FIRMA

The following mine entry has been identified within 20 metres of the Site:

Mine Entry Reference:

Entry type Shaft

Mineral extracted Coal

Source of enfry Coal Authority
Mine entry name NA

Date abandoned NA

Depth of shaft (m) 123
Diameter of shaft (m) 2

Treatment details Treated by grouting.
Treatment date 2016
Conveyance Not sold

This mine entry is shown on the Mining Hazard Map on Page 5.

@ © Risk of Instability:

The mine entry is recorded to have been treated in 2016. As the mine entry has been treated
recently, itis unlikely that it would cause ground stability issues for the Site in future. In the unlikely
event of instability associated with the mine entry, its “Zone of Influence’ has been calculated. This
calculation is based on the depth and composition of superficial deposits, and the mine entry
diameter. According to the calculation, if in its documented position the potential influence area of the
mine entry, should it collapse, could affect the ground stability of the Site grounds/gardens, however,
the ground stability beneath the footprint of the existing building™ should not be affected.

*location of buildings/structures within Site boundary based on current OS mapping.

@® O Next Steps:

The identified mining features are unlikely to impact the value or security of the site for normal
lending purposes; however, it is recommended that the prudent purchaser undertakes further
assurances to safeguard their investment regarding the stability of the site.

Given the shallow depth of recorded workings beneath the site, it is considered possible that
movement in the ground has already occurred. Terrafirma consider it prudent that an appropriate
RICS Survey Level-Three Building Survey is acquired for the property in question to assess, amongst
other important considerations, the current condition of the property. This report will highlight any
subsidence-related defects, which may relate to ground instability associated with shallow coal
mining, while also noting any serious or dangerous issues that may require attention. This survey will
also include advice on any defects, repairs or maintenance decisions. For further information about

For any mining or ground related issues Call us on: 0330 900 7500
please contact the experts at Terrafirma Email our team: info@terrafirmasearch.co.uk




Ground Report

A * 5 p SN g
OVERALL There are no further actions that may hinder the
RESULT  completion of this transaction.

Add 5
CON29M COAL MINING Passed ress
Sample Address

conzam
Your ref:
No further action is required. Assessiention Sample ref
page 3
TF ref:
Sample ref
ALL OTHER MINING Passed
Date:
ALL OTHER
MINING 13/08/2018

Assessment on
Page 6

\
‘
‘
‘
1
|
1 *
NATURAL GROUND PERILS Passed }
‘
|
I}

No further action is required.

z
E
g

GROUND
PERILS

Assessment on KEY

No further action is required. Page 8

Conveyancer ~ further action

(b GROUND MOVEMENT See page 10 WO GENNGITD Purchaser - prudent advice
. No further action
These colour signatures are
@ R ON See page 12 F\[IA L1 d used throughout the report. For
the full key, please see page 16.
o It is important to be fully
OIL AND GAS ACTIVITY BEEENEEEREN Identified informed of all mining and
ground risks associated with

a property before completing

a purchase. Please read
MINERAL PLANNING See page 14 FNIRG! d the recommendations on the
following pages carefully.

C@PSO ‘C‘Q understand the ground

ASSOCIATE MEMBER SoarchCode™




Assure

Ground stability hazards are not known or suspected to have
occumed within 260 metres of the Site (property and land). None
of the ground hazards outlined below have been identified.

No further action is required

Property
<PROPERTY, ADDRESS=>

Your Search Referance:
<REFERENCE NUMBER>

Terrafirma Reference:
<TERRAFIRMA REFERENCE=>

Past underground mining hazard results

Not identified

Not identified

Not identified

Matural ground hazards results

Dissolvable rock Not identified

Landslides and slope stability Not identified

I —

Not identified

Date: XXD0X2018

Professional Opinion

Within the scope of this
assessment, the Site is not
considered to be susceptible
to ground instability from
natural ground hazards or
past underground mining
activity. Such hazards are
considered unlikely to impact
the value or security of the
Site for nomal lending
purposes and there is no
reason for them to impact
upon the completion of this
transaction.

TeraSearch® Assurs iz
provided undsr the Tarrafirma
terma and conditions (a copy
of which iz available on our
webaits). Thess terms and
conditions provide a limit

e @
\0
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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

Radioactive gas is slowly killing people in Devon and
Cornwall

eatns every year than drink drivers and workplace accidents combine

understand the ground






Clay-related Subsidence

Existing Hazard Map for
Clay Subsidence

understand the ground



Monitoring the Ground from Space:

h

@ ‘Real time’ earth observation and surface deformation ‘ ) T —
satellite data now available from Sentinel-1. YA e uw o pEllnt e ERS: Heawe (oI5

Dense

Sparse

Over 10 million point cloud data points processed and
interpreted for the first time in a commercial risk model

@ Combined with advanced subsidence models from Cranfield
and Terrafirma, as well as mining and ground data.

Limitless academic and commercial potential

dsu'@\”av

KEast Barming——
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PROCESS_ID
i UNIQUE_ID
STATUS
Y VEL

OBJECTID
CODE
RANGE
AZIMUTH
EASTING
NORTHING
HEIGHT
VEL

ST_DEV
ERROR_HGT
ERROR_VEL
COHERENCE

236969
1166

5546

1414
-1.2218957
50.5921516
58.677
-8.93618
0.281
0.5091
0.947

0.963

79
005546_001414_079_01
DOWN

-8.9192
¥ (Derived)

(clicked ... 455173.65

(clicked ... 77225.69

Feature ID 236970

X 455172.69

Y 77225.89

¥ (Actions)

View feature form
OBJECTID 236970
CODE 1167
RANGE 5547
AZIMUTH 1414
EASTING -1.2219056
NORTHING  50.5921516
HEIGHT 57.253
VEL -8.9192
ST_DEV 0.298
ERROR HGT 0.3547

e
Cowlease

Sros




www.terrafirmasearch.co.uk

0330 900 7500

Any Questions?

Terrafirma
Understand the Ground



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