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1.1.1 Geosyntec have been commissioned by Lime Down Solar Park Ltd (the

“Client”) to prepare a Mining Risk Assessment report (MRA) for the ‘Cable
Route Corridor’ (“the Site”), which connects the proposed Lime Down solar farm
with the Existing National Grid National Grid Melksham Substation. Avoidance
Areas. The purpose of the MRA is to inform the Client of areas of potential
concern with respect to mining beneath or within influencing distance of the
Site. The MRA will seek to provide an assessment of the impact of mining
hazards on the proposed solar farm development.

1.1.2 The proposed scope of works is the development of a new solar farm with
ancillary infrastructure and associated cable route to feed into the existing
National Grid Melksham Substation. The Site forms part of this wider scheme
and is known as the ‘Cable Route Corridor.” The cable is anticipated to be
trenched at shallow depths (understood to be up to 2m of excavation as per
Chapter 3 of the ES Statement) apart from key crossings at ‘Avoidance Areas’,
which are locations where trenchless technologies rather than open cut
trenches will be used to avoid environmental receptors or engineering
constraints within the Cable Route Corridor.

1.1.3 This MRA has been prepared in line with: The Mining Remediation Authority
(MRA) ‘Planning Applications and Coal Mining Risk Assessments;” and CIRIA
C758 ‘Abandoned Mine Workings Manual’. The report aims to review existing
information and identify and assess mining features that could present
themselves as hazards to the proposed scheme by undertaking the following:

e Comprehensive desk-based review of available information pertaining to
mining at the Site and Avoidance Areas;

e Undertake a risk assessment of the identified hazards in relation to the
proposed development; and

e Recommendations for management and/or mitigation against identified
mining hazards for the proposed works.

1.2.1 Geosyntec have consulted with the sources of information presented below.
The interpretation and conclusions drawn by Geosyntec are based on the
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acceptance of accurate information provided by third parties. Geosyntec do not
accept liability for any inaccurate information supplied by third parties.

e Geology of the British District: the Lower Jurassic rocks (1984). Memoir
British Geological Survey (BGS) (Ref 1);

e Mineral resource information in support of national, regional and local
planning: Wiltshire (2004). BGS (Ref 2);

e Wiltshire (comprising Wiltshire and Swindon) mineral resources: mineral
resource information in support of national, regional and local planning map,
(2023). BGS (Ref 3);

e Hydrogeological Map of South Yorkshire (1:100,000), (2024). BGS (Ref 4);
e Geolndex Onshore Viewer (2024). BGS (Ref 5);

e BGS Maps Portal (2025). BGS (Ref 6);

e Non-coal Mining Plans (2025). BGS Information Hub (Ref 7);

e Thorpe Park Development - Bulk Earthworks and Mining Legacy (TP2) -
Mining Feature Records - MLLR & East (2023). Buro Happold (Ref 8);

e Abandoned mine workings manual. (ISBN: 978-0-86017-765-4) (2019).
CIRIA (Ref 9);

e Magic Map (2025). Department of Energy and Rural Affairs (DEFRA) (Ref
10);

e Land contamination: risk management (2019). Environment Agency (EA)
(Ref 12);

e Google Earth (2025). Google (Ref 13);

e Guidance on the planning for mineral extraction in plan making and the
application process (2014). Gov.UK (Ref 14);

e Aerial Photo Explorer (2025). Historic England (Ref 15);
e Search the List: Map Search (2025). Historic England (Ref 16);

¢ Know Your Place: Historic Maps (2025). Know Your Place — West of England
(Ref 17);

e Lime Down Solar Park Data Viewer (2025) (Ref 18);
e Mendip Cave Registry (2025). Mendip Cave Registry and Archives (Ref 19);

Planning Inspectorate Reference Number: ENO10168 Page 2
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¢ Mine Entry Interactive Map (2025). Mendip Cave Registry and Archives (Ref
20);

e Side by Side Viewer (2025). National Library of Scotland (Ref 21);

e Environmental Geology Study: Parts of West Wiltshire and South-East Avon
(1985). Natural Environment Research Council (NERC) (Ref 22);

e OS Maps (2025). Ordinance Survey (Ref 23); and
e Bath Freestone Workings (1984). Price, L. (Ref 24).

Site Reconnaissance

The Site reconnaissance survey was not undertaken at the time of authoring the
report.

Site Location

The Site is an irregular shaped piece of land broadly orientated north to south
between the villages of Hullavington in the north (National Grid Reference
(NGR) E: 388255 N:183093) and Whitley in the south (NGR: E:389597
N:166068) in Wiltshire, UK. The Site location plan is presented as drawing
GCU0357002-GEOS-SPHY-MRA-D-G-1001.

The Site is predominantly agricultural, comprising fields, hedges, trees and
sporadic ponds and ditches/streams. Some residential properties and
agricultural buildings lie adjacent to the Site. Key crossings along the route
include two railways (Engineers Line Reference (ELR) SWB and MLN1), the M4
motorway and various roads. Further information can be found in Section 3.1.1.

Avoidance Areas

The MRA will assess the risks associated with mining activities in the Avoidance
Areas presented in Table 1 below. The reference numbers and names have
been taken from the Lime Down Solar Park Data Viewer, this online webGIS
application hosts all the pertinent information for the project in a visual map
format.

Table 1: Avoidance Areas

1 Northern Railway (ELR:SWB)
2 Gauze Brook
3 The Street

Planning Inspectorate Reference Number: ENO10168 Page 3
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4 Neeld Court
5 M4
6 Grove Lane
7 A420
8 Pudding Brook
9 A4 and Pudding Brook
10 Tributary to Avon at Easton
11 Southern Railway (ELR:MLN1)

12 Tributary to Avon at Corston
13 Corsham Road/B3353

1.3.4

1.3.5

1.3.6

1.3.7

Topography and Drainage

The topography of the Site is undulatory hills with elevations varying between
approximately 60m above Ordnance Datum (AOD) and 130m AOD. The
elevation of the Site broadly increases from south to north with the highest
elevations recorded in the central cable route area between the M4 and A420.

Geology

Geolndex Viewer and the BGS 1:10,000 maps available for the Site have been
reviewed for geological and mining information:

e 1:10,560 Sheet ST86NE, 1957-8;

1:10,560 Sheet ST87SE, 1958;

1:10,560 Sheet ST87NE, 1958-9;

1:10,560 Sheet ST88SE, 1959; and

1:50,000 Sheet 265 Bath, Bedrock and Superficial, 2011.

Artificial

Made Ground is defined as pre-existing natural surface which is replaced and/or
raised by artificial deposits. Made Ground is not recorded on the BGS Mapping
for the Site. However, Made Ground associated with historical land uses such
as agriculture, mines and quarries are anticipated to be present.

Superficial

Superficial deposits are absent from most of the Site. Localised areas of
Alluvium are present in areas of watercourses crossing the Site. River Terrace
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deposits are present beneath Existing National Grid Melksham Substation.
Although not specified geological deposits the maps for the Site record ‘Clay
with Limestone’, ‘Clay and Sandy Clay’ ‘Silty Clay’ ‘Poorly Drained Clay’ and
‘Limestone Brash’ at the surface .

Bedrock

The bedrock underlying the Site is presented in Table 2 below within
stratigraphical order (youngest to oldest). Descriptions have been taken from
the BGS Lexicon of Named Rock Units and available BGS mapping. The depth
to engineering rockhead is unknown, however, it is anticipated that the upper
stratum will be completely weathered to a clay, becoming rock strength at
relatively shallow depths. The solid geology is presented on GCU0357002-
GEOS-SPHY-MRA-D-G-1002.

Table 2: Underlying Bedrock

Ancholme |Oxford Clay Slightly silty silicate mudstone with beds of limestone nodules.

Group Formation Present beneath the substation in the southwest of Site. Up to
150m in thickness.

Ancholme [Kellaways Mudstone commonly silty or sandy with beds of calcareous

Group Formation siltstone and sandstone. Localised around Melksham area of
Site and adjacent to the south of the A4. 21 to 25m thick.

Ancholme [Kellaways Clay Part of the Kellaways Formation, grey silty and sandy clay

Group Member with some sand. Located in three areas beneath the central
area of Site. Approximately 18m in thickness.

Great Oolite[Cornbrash ‘Rubbly and Shelly’ fine grained limestone. Beneath the

Group Formation central area of Site. Approximately 3m in thickness.

Great Oolite[Forest Marble Mainly grey clay with sandy lenses and partings. Flaggy,

Group Formation - shelly and oolitic limestone and some sandstone at the base.

Mudstone Approximately 20m in thickness. Underlies the majority of

Site.

Great Oolite[Bath Oolite Present at depth. Part of the Chalfield Oolite Formation which

Group is historically called the Great Oolite. Also known locally as
Oolite Freestone and Bath Freestone. Up to 15m in
thickness.

Structural Geology

There are eight (8) geological faults intersecting the Site as presented in Table
3 below. With respect to dip and dip direction, BGS 1:50,000 Sheet 265
indicates the north of Site has an unspecified dip to the southeast. The south of
Site has varying dip directions.
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Table 3: Geological Faults

1 388616, 166940 [NE/SW SE Conjectured. Part of Atworth — Lacock
Fault Belt

2 388492, 167688 [NE/SW SE Conjectured. Part of Atworth — Lacock
Fault Belt

3 389501, 171227 [NE/SW SE Conjectured.

4 389294, 171705 [NE/SW NW Conjectured.

5 389118, 171964 [NE/SW SE Corsham Fault. Conjectured.

6 388372, 172555 [NW/SE SW Conjectured.

7 387065, 177251 [NE/SW NW Conjectured

8 386831, 178078 [NE/SW NW Conjectured

Hydrogeology

A review of hydrology and hydrogeological data from DEFRA’s online MAGIC
Map tool (DEFRA, 2025) indicates the bedrock at the Site is a Secondary A
aquifer. Some areas of Site do not have an aquifer designation.

The NERC Report WAVG85008 (NERC, 1985) states that mines with no clay
cover (such as by the Forest Marble) were prone to flooding. Therefore, the
Great Oolite was more economically acceptable where overlain by the Forest
Marble such as within the Site.

Summary of BGS Boreholes

Geosyntec have reviewed the publicly available boreholes available on BGS
Geolndex Viewer beneath that are within 250m of the Site. Pertinent boreholes
are summarised within Table 4 and copies of Borehole logs are available online
at BGS Geolndex Viewer. Selected boreholes taken from the available BGS
mapping listed above have been included where appropriate.

Planning Inspectorate Reference Number: EN010168 Page 6
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Table 4: BGS Boreholes

ST86NE23 |BGS 46.2 7.5 22.0 22 4.5 Total water loss around 8m
Geolndex BGL. Monks Park Mine
annotated at 22m.
ST86NE30 |BGS 31.08 5.8 27.7 N/A N/A Great Oolite from 27.7m
Geolndex BGL.
ST86NE30 |BGS 22.25 4.2 22.0 N/A N/A Freestone encountered at
Geolndex 22m.
ST88SE14 |BGS 45.7 0.6 33.5 N/A 30.5 Great Oolite encountered
Geolndex from 33.5m BGL.
ST87NE41 |BGS 5.09 Not recorded. - N/A 1.8 \Water well only.
Geolndex
ST87NE29 |BGS 3.32 Not recorded. - N/A Not recorded. Limestone boulders and stiff
Geolndex Clay.
ST87NE64 |BGS 86 1.50 - N/A 15.0 and 40.0 \Weathered mudstone
Geolndex underlying the limestone.
Old Slope ST86NE. 27.4 12.2 22.9 N/A Not recorded Goodes Mine annotation
Shaft from ST86NE. Oolite
recorded as Freestone.
Air Shaft ST86NE. 22.6 10.7 20.1 N/A Not recorded Oolite recorded as
Freestone.
Old Slope ST86NE. 18.0 7.3 14.0 N/A Not recorded Elm Park Quarry.
Shaft
Borehole 30 [ST86NE 30.5 5.8 Not recorded [N/A Not recorded

Planning Inspectorate Reference Number: EN0O10168 Page 7
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Historical maps procured from Groundsure and Envirocheck have been
reviewed for mining information pertaining to the Site. Similarly, online
resources such as the National Library of Scotland, Historic England and
Google Earth have been reviewed. The identified historical mining
features are listed in Table 5.

Table 5: Historical Mapping Mining Features

\Various Shafts
and Adits

\Various

Mine entries labelled
as slope shafts,
shafts, air shafts and
trial shafts. Ten
recorded within 250m
of site with minimum
of 40 more within the
aider area

Noted as a trial shaft
in 1830-1880 maps,
o from 1888 noted as |First noted IAgricultural

Trial/Air Shaft 1388465, 167744 |, Jir shaft. Circular [1830s Field
surface feature
present.

Trial Shaft 388139, 168111 [Trial shaft, feature First noted /Agricultural
not present at 1830s Field
surface.

Quarry 388351, 172512 |First noted as a Noted 1899- /Agricultural
quarry in 1889, then {1980 Field
as Old Limekiln from
1919. Located within
/Avoidance Area (AA)

No.8. Known as
Cheverden Farm
Quarries.
Infilled 386397, 178600 |Infilled pond. Pond  |First noted in IAgricultural
Pond/Quarry until 1885 until 1980- |Field
82

From 1885 until
present day

Predominantly
agricultural
fields.

Quarry

388004, 172587

Old quarry 120m
north of Stowell

Farm

Noted 1919-
1980

Field

Planning Inspectorate Reference Number:
ENO10168
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Quarry 387324, 184212 |Quarry 50m Present between |Agricultural
northwest of the 1885 and 1949 ffield
Extended Area.

Quarry 387384, 183087 |Farleaze Farm Present between |Woodland.
Quarry, 60m north of [1899 to 1949
IAA No.1.

Quarry 386941, 181936 [Surrendell Farm Present on maps |Woodland
Quarry, 105m west offpetween 1899 to
Site. 2010

Quarry 386519, 181120 [Newlands Farm Present on maps [Overgrown
Quarry, 125m between 1899 to |vegetation.
northwest of Site. 1949

Gravel Pit 369399, 181205 |Possible gravel pit, [Present on maps [Overgrown
no label annotation offpbetween 1889  |vegetation.
quarry, 225m and 1949
northwest of Site.

Quarry 386258, 180868 |Additional Newlands [Present on maps |Agricultural
Farm Quarry, 185m |between 1885 ffield
northwest of Site. and 1949

Quarry 387019, 179440 [Sevington Covert Present on maps |Woodland
Quarry, 185m east of between 1899 to
Site 2010

Quarry 386653, 177324 [Folly Farm Quarry, [Present on maps |Agricultural
86m west of Site. between 1899 to (field

1949.

Quarry 389312, 171543 |Mynte Brick Yard, Present on maps [Woodland
33m southwest of between 1885 to
Site. 1976

Quarry 389673, 170637 [Easton Quarry, 200m [Present on 1899 |Agricultural
east of Site. map only. field

Saw Pit 388228, 168629 [Saw pit located 66m [Present on maps [Residential
east of Site from 1899 to garden.

1960

Quarry 388340, 168205 |Velley Quarry, 140m |Present on 1923 |Grazing land.
northeast of Site. map only.

Quarry and  [388630, 167215 |Goodes Hill Mine Present on maps [Residential

underground including a quarry between 1923 property.

mine and adit, 60m east of fand 1991.
the Site.

1.4.2

Multiple mines with associated shafts have been identified within the wider

area surrounding the Site. It is plausible that the underground workings
may extend beneath the Site. A summary of the mines and the distance
from their recorded entrances to the Site boundary are provided in Table

Planning Inspectorate Reference Number:

EN010168
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6 below. Some underground mines are not labelled on the historical
mapping but are denoted by mine entries, names of mines have been
obtained from historical OS mapping and BGS mapping.

Table 6: Historical Recorded Mines

Park Lane |1.36km west 1899 to 2010 Recorded on maps as disused
Quarry between 1976 and 1991
Slope
Shaft
Eastlays [350m west 1885 to 1991 Adjacent to Monks Quarry
Mine Slope Shaft. Recorded as
Eastlays, Monks Quarry (with
tips), and Eastlays Quarry. Is
now an underground wine
store.
Monk’s 475m west 1885 to 1925, As above. Tramway at surface
Quarry amalgamated into |connected to Ridge Quarry.
and Slope Eastlays in 1955.
Shaft
Goode’s  [65m east 1976 to 1991 Possible quarry from 1923. Not
Mine labelled as Goode’s Mine yet
but just a shaft.
Elm Park [200m northeast 1923 to 1991 Denoted by air shafts and adits,
name originated from the BGS
1:50,000 geological map.
Monk’s  |Access slope shaft 1885 to 2010 \Various shafts associated with
Park 350m west however Monks Park within the area. Is
assumed to extend now a mine rescue training
beneath the Site based facility.
on mapped air shafts
'The Ridge [610m southwest 1885 to 1960 Historically known as Ridge
Quarry and Slope Shaft,
adjacent to the southwest of
Monk’s Park

1.4.3

Geosyntec have undertaken an exercise of georeferencing the recorded

historical mine entries and wells from the historical maps. Mine entries
beneath and within 50m of the Cable Route Corridor are recorded in
Table 7 with an allocated Geosyntec reference number. A table of
historical wells beneath and within 50m of the Site has been included (see
Table 8). It is common practice in mining areas to repurpose old mine
entries as water wells. The mine entries and wells within the wider Site
area are presented on drawings GCU0357002-GEOS-SPHY-MRA-D-G-
1003 to 1005.

Planning Inspectorate Reference Number:
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Table 7: Historical Mapping Recorded Mine Entries

01 Shaft 388465, 167744 1885 to \Within the Site boundary. Initially
1991 recorded as a trial shaft on 1885
map and changed to air shaft by
1899. Note the shaft is not
recorded as disused unlike some
of the others within the wider
area.

02 Shaft 388136, 168111 |1885 to Recorded as a trial shaft within the
1960 Site boundary.

Table 8: Historical Mapping Recorded Wells

\W-01 389779, 166555 1899 only. \Water well 18m north of National Grid
Melksham Substation area.

\W-02 389009, 166676 [1885 to 1960 |Water well 45m north of substation area.
Recorded as ‘Wells’.

\W-03 389048, 170045 [1885 to 1899 |Water well within the cable route
boundary.

\W-04 389413, 170229 (1899 only. \Water well within the Site ‘Extended
Area’.

Ownership

An attempt has been made to contact stakeholders to understand who
owns the land and mineral rights for the respective recorded underground
mines and quarries (see Sections 5.2 and 5.3).

Geosyntec understand underground limestone mining requires planning
permission from the mineral planning authorities which are typically the
local council (Gov.UK, 2014). It is assumed Wiltshire County Council
represent the mineral planning authority and should hold records for mine
plans and pertinent documents.

This section is a desk-based review of available mining information
compiled from stakeholders and online resources. The section has been
supplemented based on research from available BGS reporting, mine
abandonment plans and engagement with stakeholders. Geosyntec do

Planning Inspectorate Reference Number: Page 11
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not hold accountability with any inaccuracies presented by third party
information

Local Mining History

The Site lies in an area of Bath Stone mining which is the collective name
given to the commercial Jurassic Limestone within the southwest of
England.

It is understood the Bath Stone is part of the Great Oolite Formation which
comprises a massive limestone with few marl beds and therefore suitable
as commercial ‘freestone’ (NERC, 1985). Historically, the Great Oolite
comprises the Combe Down Oolite, Twinhoe Beds, Bath Oolite and Upper
Rags. It should be noted that the Fullers Earth Formation is economically
viable and lies stratigraphically below the Great Oolite Group and is
anticipated to be present beneath the Site. Figure 51 for a schematic
cross section taken from BGS report WAVG85008.
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Figure 5-1, Extract from NERC Report WAVG85008 Illustrating a Cross
Section Beneath Corsham

The Bath Stone is known as a Freestone, terminology denoting a highly
workable rock. The Bath Stone has been worked since Roman Times with
records in Corsham, until present day, initially from surface before moving
underground around 1725 with the completion of canals and then the rail
in 1841 at Corsham. The NERC report notes of an ‘elaborate system’ of
over 60 mine galleries (drifts/tunnels) connected to a secondary tunnel,

Planning Inspectorate Reference Number: Page 12
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the name of the mine is not specified. The CIRIA Abandoned Mine
Workings Manual states that few records were kept of the rock mining
within the west Wiltshire area and therefore unrecorded workings are
probable.

The NERC state that, although all major mines are believed to be
identified, smaller mines evident by air shafts indicate the presence of
underground workings with no other evidence. The requirement to deposit
mine abandonment plans was not made a statutory requirement until
1872, therefore any workings prior to this date can and have remained
unrecorded.

Following the implementation of the 1850 Coal Mines Regulation Act, the
keeping of records of mining activities was required by law, while it only
became mandatory to deposit or register accurate plans of coal workings
with the regulatory authorities after 1872 (following the 1872 Coal Mines
Regulation Act). In 1911, mine owners were required to maintain accurate
plans of a specified scale and revise them every three months. Plans had
to show the position of the mine workings in relation to surface features,
including mine entries and faults. The accuracy of the surveying of the
earlier plans (certainly those pre-dating 1887) was often crude, with plans
potentially illustrating plan views uncorrected to account for dip of strata;
and so, may not truly reflect the actual plan position of the workings.
These errors can be compounded when attempting to overlay these plans
to the existing topography. Any interpretation of mining records must
therefore be undertaken with these limitations in mind.

It should be noted that non-coal mines employing less than 12 people did
not legally have to deposit mine plans until 1993 (BGS, n.d.). Therefore,
small scale rock mining within influencing distance of the Site may be
unrecorded.

The majority of underground Bath Stone mining has been undertaken
historically using pillar and stall methods whereby rooms were excavated
using hand tools leaving support pillars in place to support the roof rock. It
is understood from the NERC report that remaining pillars were often cut
with narrow base to allow for greater extraction which can lead to
instability, especially in the case of pillar robbing. Historically, some
quarries were used to obtain Bath Stone however this was of inferior
quality, often adits were driven from the working face.

Planning Inspectorate Reference Number: Page 13
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1.5.9 It is understood according to the NERC report that no trial shafts have

1.5.10

1.5.11

1.5.12

1.5.13

been sunk in ‘recent times’. Initial access to the underground Bath Stone
mines would have been through existing quarries or slope faces before
sinking of shafts at a later date. According to (Price, 1984) access to the
mines was either by a slope shaft or adit, vertical shafts were believed to
be rarely used. Air shafts were sunk for air circulation only.

As mentioned, the records of mines and associated mine entries are
limited by the records post 1872. Similarly, any mining that took place
prior to the first publication of the OS maps is also unlikely to be recoded
such as historical ‘old shafts’ therefore there is a high likelihood of
unrecorded mining within the Site location.

Failure of the underground workings can present themselves at surface as
crown holes which is the upward migration of voids. Surface subsidence
can occur when the underground workings collapse under the weight of
the overlying rock which creates depressions at surface within what is
known as the ‘zone of influence’ (Shadbolt, 1977). Typically, areas of pillar
and stall workings show non-uniform subsidence due to unpredictable
collapse nature of the individual pillars.

In the case of underground mining at the Site, the extent of current mine
management and mineral ownership is unknown and therefore it is
plausible any groundwater pumping that historically took place has
ceased which can exacerbate erosion of pillars. Groundwater ingress can
wash away fines within bedrock joints and weaken the pillars or roof and
can also rot away ancillary wooden or steel supports. Other factors
influencing the stability is the loading (and unloading) regime of the rock,
pillar spacing, rock jointing, and roof rock thickness. Monks Park mine
was assessed as part of 12mines looking at stability with the most
common failure being roof collapse, pillar crushing was only observed in
abandoned mines. The 1984 Liz Price Book on the Bath Freestone
Workings indicates the overlying Forest Marble Rock is an ‘excellent roof
rock’.

It should be noted that the NERC report indicates few instances of ground
instability from Bath Stone mining has been reported, albeit crown holes
have been recorded at shallow (unspecified) mining sites.
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BGS Abandonment Plans

The BGS hold a comprehensive record set of non-coal mining plans within
the UK which are available to purchase. Geosyntec were able to procure
the maps listed in Table 9 below and copies can be found within Appendix
C. Geosyntec have georeferenced the mine plans in relation to the
proposed Site development and have been able to identify areas of
recorded workings beneath the Site as presented on drawings
GCU0357002-GEOS-SPHY-MRA-D-G-1006 to 1009.

There are no spot depths or depths to workings recorded on the procured
mine plans. All the abandonment plans are confined to the southwest
corner of the Site, there are no records of underground mining north of the
B3353 road. Each of the mine plans identify recorded underground
workings within two locations of the Site.

Table 9: Mine Abandonment Plans

-

13209 |[KP13657 [|1982 [Yes — Pillar and Stall Recorded workings at Monks
workings extending from [Park, Ridge and EIm. Workings.
Monks Park.

13224 |KP13672

'Yes — Roadways Recorded workings at Monks
extending from Eastlays |Park, Ridge and EIm. Workings.
Mine east west beneath |Annotated with ‘war department
the Site. property’ and ‘exact position of
boundary to be determined with
them [war department].

13240 |[KP13688 [|1940 [Yes — Roadway and Monks Park, Ridge, Park Lane
chamber extending and EIm Mines.

beneath the Site from
Eastlays Mine and
connected to an air shaft
east of the B3533

13241 [KP13689 'Yes — Eastlays and Monks Park, Ridge, Park Lane

Monks Park as above. and EIm Mines.

The abandonment plans record mining beneath and within influencing
distance of the Site as presented on drawings GCU0357002-GEQOS-
LDSF-MRA-D-G-1006 to 1009. The workings are associated with Monks
Park Mine at approximately 388051, 168248 and Eastlays Mine at
388464, 167758. The recorded workings at Eastlays appear to be a
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roadway or heading which extends from the main mine area (west of Site)
to beneath the B3353 road.

Mine Entries

1.6.4 Geosyntec have reviewed the BGS Abandonment Plans for main entries
beneath and within 50m of the Site. The entries are listed within Table 10
with an allocated Geosyntec reference number. The BGS 1:10,560 Sheet
ST86NE (1971) records extensive mine entries within the wider Site area
and has been reviewed along with the maps listed in Section 3.3.

Table 10: BGS Abandonment Plan Recorded Mine Entries
S-01 |KP13689 Not 388465, \Within the Site boundary for the
Specified 388465 cable route. Present above the
heading driven from Eastlays
underground workings beneath the
Site, assumed to be associated with
Eastlays. Circular structure present
at surface associated with this
entry.
BGS 1:10,560 Sheet STS6NE
(1971) records this mine entry.
S-03 [KP13689, Trial Shaft (388136, \Within the Site boundary for the
KP13688, 168111 cable route. Possible feature at
KP13672 surface with Google satellite
imagery. Annotation of ‘110’
possible depth in feet, 33.5m or an
ID number. No workings are
associated with the entry.
Not recorded by BGS 1:10,560
Sheet ST86NE (1971).
BGS Mines and Quarries

1.6.5 The BGS Mines and Quarries dataset have been reviewed for mines and
quarries within 250m of Site as presented within Table 11 below and
presented on GCU0357002-GEOS-SPHY-MRA-D-G-1010 to 1012.
Table 11: BGS Mines and Quarries
9100 Goodes Hill Mine 388630, 167215 [Closed |No
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56095 Goodes Hill Mine Air 388687, 167464 |Closed [No
Shaft

8329 \Velley Quarry 388340, 168205 |Closed [No

56017 The Ridge Air Shaft  [387927, 168397 |Closed [No

56072 Mynte Brick Yard 389312, Closed [No

1711543

56074 Cheverden Farm 388326, 172497 |Closed [Yes, beneath Avoidance
Quarries Area 8.

55836 Folly Farm Quarry 386653, 177324 |Closed |No

55831 Sevington Covert 387019, 179440 |Closed [No
Quarry

55755 Newlands Farm 386258, 180868 [Closed [No
Quarry

55749 Newlands Farm 386519, 181120 [Closed [No
Quarry

55752 Surrendell Farm 386941, 181936 [Closed [No
Quarry

55730 Farleaze Farm 387384, 183087 [Closed [No
Quarry

55729 Lords Wood Farm 387324, 184212 Closed [No
Quarry

BGS Report — Environmental Geology Study on Parts of

West Wiltshire

1.71

This document provides a comprehensive geological survey of the study

area (West Wiltshire and Southeast Avon), highlighting the importance of
Bath Stone, limestone from the Great Oolite Group, and Fuller’s Earth, a
clay with industrial uses. The study covers the history and geology of
several mines in the area, including Monks Park, Eastlays, EIm Park, and
Park Lane. These mines have all historically produced Bath Stone. The
document also notes that there may be smaller, undetected mines, as well
as mine shafts, especially in areas where the earliest major workings were
located. The statutory requirement to lodge abandonment plans has only
been in force since 1872.

1.7.2

Monks Park Mine was operational until the document's publication. It is

generally stable, with few closed joints, a sound roof, and pillars, and is
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noted to be dry. The mine has been extensively worked using the pillar
and stall method.

Elm Park Mine shares similar geological characteristics with Monks Park
Mine, however, it was left disused for some time, and its operational
history is less documented. The mine likely followed traditional mining
practices similar to other Bath Stone mines, including the pillar and stall
method.

Eastlays Mine was operational until the 1930s, producing high-quality
Bath Stone and worked extensively during its operational period. The
working face depth is around 4 meters. Specific stability details are not
provided.

Park Lane Mine was operational until 1958. The mine has a working face
depth of approximately 4.3 meters at the entrance. It is noted for poor
stability, with open joints and common calcite deposits indicating water
ingress.

There are very few references to ground instability from stone mining in
published sources in this area, but ground collapse due to crown hole has
happened in some cases. The document suggests that the occurrence of
unexpected subsidence should be seen as a possibility where there are
shallow unstable mines.

Recorded Workings

Table 12 below is taken from Appendix 6 of the BGS Report which details
the ‘Principal Bath Stone Mine’ within the Wiltshire area. It is likely
additional smaller mines may be present within the area not detailed
within this appendix. Goode’s Mine is not listed in Appendix 6 of the report
as a ‘Principal Bath Stone Mine’, two grid references are provided for
mine entries: ST88646727 is a slope shaft and ST 8870067460 is an air
shaft.

Table 12: NERC Principal Bath Stone Mines

Monks Unknown — Presentat [10to 25m  [6to 7m Good dry condition.
Park time of publication

Ridge Unknown to 1914 25m Unknown
Mine

Eastlays |Unknown to 1930s 20m 4m
Mine
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Park Lane|Unknown to 1958 4.3m Unknown Calcite deposits common
Mine and ‘much water’.

Elm Park [Unknown 15 to 20m Unknown

Mine

1.7.8

The report includes detailed plans of mine entries (Map 12) and recorded

workings within the area (Map 13). The plans have been georeferenced
and compared with the BGS abandonment plans, additional workings in
Goode’s Mine have been documented and recorded on drawing

GCU0357002-GEOS-LDSF-MRA-D-G-1013 and 1014.

Mine Entries

1.7.9

Appendix 5 and 7 from the BGS report includes a comprehensive list of

mine adits, slope shafts, vertical air/light shafts, access shafts and trial
shafts. Table 13 below details the mine entries from the mines pertinent to
the Site to correlate with the historical mapping and abandonment plans.
Park Lane has not been including owning to its distance (c.1km) from Site.

Table 13: NERC Mine Entries

Monks Slope Shaft ST 8770 6832 387700  |168320
Park

Monks Air/Light Shaft ST 8773 6859 387730 168590
Park

Monks Air/Light Shaft ST 8780 6838 387800  |168380
Park

Monks Air/Light Shaft ST 8782 6832 387820 168320
Park

Ridge Slope Shaft ST 8745 6803 387450 168030
Ridge Mine/Trial Shaft ST 8730 6806 387300 168060
Ridge Mine/Trial Shaft ST 8744 6802 387440  |168020
Ridge Mine/Trial Shaft ST 8754 6805 387540 168050
Ridge Mine/Trial Shaft ST 8755 6794 387550 167940
Eastlays [Slope Shaft ST 8800 6775 388000 167750
Eastlays [Mine/Trial Shaft ST 8800 6759 388000 167590
Eastlays [Mine/Trial Shaft ST 8795 6747 387950 167470
Eastlays [Mine/Trial Shaft ST 8802 6750 388020 167500
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Eastlays [Mine/Trial Shaft ST 8815 6759 388150  [167590
Eastlays [Mine/Trial Shaft ST 8822 6763 388220  [167630
Eastlays* [Mine/Trial Shaft ST 8848 6775 388480  [167750
Eastlays [Mine/Trial Shaft ST 8861 6783 388610 167830
Eastlays |Air/Light Shaft ST 8770 6774 387700  [167740
Eastlays |Air/Light Shaft ST 8792 6776 387920  [167760
Eastlays |Air/Light Shaft ST 8819 6774 388190  [167740
Eastlays |Air/Light Shaft ST 8794 6753 387940  [167530
Goodes  [Slope Shaft ST 8864 6727 388640 167270
Goodes  |Air/Light Shaft ST 8870 6746 388700 167460
Gastard  |Air/Light Shaft ST 8914 6795 389140 167950
Area

Gastard  |Air/Light Shaft ST 8914 6795 389140 167950
Area

1.7.10 *This NERC mine entry lies within the Site boundary. None of the other
identified entries lie within 50m of the Site.

Online Database — Mendip Cave Registry and Archive

1.7.11 The Mendip Cave Registry and Archive (MCRA) is a comprehensive
database of caves, mines, and other sites of speleological interest in the
Bristol, Bath, and Wiltshire areas. Their website includes an interactive
map with labelled mining features. Geosyntec contacted the Registry for
access to their source records, the Registry replied with:

1.712 “This website contains information that has been collected and collated
over a long period of time from many different sources. The MCRA makes
no claim as to the accuracy or completeness of these records. The use of
the website is free to all, but MCRA accepts no responsibility for how the
content is used. MCRA cannot and will not respond to specific enquiries
about specific properties or parcels of land. MCRA is not able to provide
any form of service for house buyers or sellers, their surveyors or their
legal representatives nor can MCRA assist with the interpretation of the
information contained on the website.”

1.7.13 Below is a summary of pertinent information gathered from their available
online record summaries.

1.7.14 The registry identifies seven locations as part of the Monks Park mine,

including a well and several shafts. The mine was taken over by the War
Department in 1937 to store ammunition until 1941, after which it
remained unused until 10 acres of the land was converted to provide
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storage for the Royal Navy. The northern area of the site was sold to
Leafield Engineering / Leafield Logistics in 1995, a defence subcontractor
who opened the storage facility as the ‘Leafield Explosive Handling and
Test Facility’. The facility was reported to store ‘Category 5 radioactive
material’.

There are 16 entries relating to Eastlays Quarry, including 13 shafts.
Quarrying began in 1887 and continued until 1936, when construction of
the Central Ammunition Depot began under the War Department. In total,
approximately 24 acres of underground workings were converted to
ammunition stores. The site is currently owned by Cert Octavian, who
store fine wine, spirits, and cigars in the quarry due to the ideal conditions
below ground.

There are 2 entries on Elm Park — a single shaft and the quarry itself. The
registry states the mine has a total area of 66,500 square feet and was
previously used by the RAF. Planning permission was granted to extend
the workings in January 2007. Similarly, Goodes Hill Quarry also has two
entries, and the registry states that it is a singular large chamber, with no
passages or pillars.

Table 14 below details the information held on mine entries and records
beneath and within influencing distance of the Site. Note multiple mine
entries are located within the wider area, beyond 50m from the Site
boundary.

Table 14: MCRA Mine Entries

Eastlays ST 88464 67744 Aligns with Mine Entry S-01, located within the Site
Quarry — Air boundary
Shaft 1

Chapel Knap (ST 8814 6811 Aligns with Mine Entry S-02, located within the Site
Trial Shaft boundary.

Published Book — Bath Freestone Workings, Liz Price
(1984)

This book provides a thorough and detailed account of the geological,
historical, and technical aspects of Bath Stone quarrying, including
discussion of Monks Park and Ridge mines near Corsham. The document
suggests that there are numerous slope shafts in the Corsham quarries,
on average descending at an angle of 45°.
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1.7.19 Monks Park Mine is located approximately 9 miles northeast of Bath,

1.7.20

1.7.21

1.7.22

1.7.23

having been operational since the 1880s. The mine covers 38 acres, and
the stone extracted lies about 100 feet below the ground. The freestone is
23 feet thick. The mine was used for ammunition storage and other
military purposes during the war — extensive alterations were made,
including installation of floors, strengthened ceilings, and engineering
services. Prior to 1940, flooding was an issue in the mine until a pump
was installed — after heavy rain, water would well up from the floor. At
least one remaining slope shaft is blocked with rubble.

The Ridge (Western Monks Park Quarry) is now disused and was also
used as an ammunition store during World War 1. There was a stone yard
with two slope shafts. Beds vary from 1 to 4 feet thick, and the mine
contains a large natural cavity with phreatic pocketing in the rood. Open
joints up to 3 inches wide are present, orientated northeast/southwest.

Eastlays mine comprised both surface and underground workings, with 3
slope shafts and multiple air shafts. A heading was driven from the mine,
under the Corsham-Melksham Road to join the Goodes Hill quarries, but
this was not completed. It passes under the air shaft near Goodes Hill but
‘stops short’ of the workings.

Park Lane quarry is now disused and prone to flooding. There are
galleries east and west of the entrance, with a large natural cavity located
in the western gallery which has phreatic pockets in the roof. There is a
slope shaft located at the south of the quarry and another small, disused
quarry north of Park Lane at 387150 167400.

An extract of the book is presented below (Figure 52), illustrating recorded
workings within the Neston and Gastard area.
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Figure 5-2, Extract taken from Bath Freestone Workings
illustrating Underground Recorded Workings, Liz Price (1984)

COnSHAM
N

SKETCH MAP OF THE
NESTON QUARAIES

Savills Monks Park Listing

Savills listed Monks Park Mine for sale in 2017 and provide detail of the
mine extent and mineral rights. It is understood approximately 308 acres
of underground mineral rights were listed with an above ground yard and
incline shaft. The boundary for the mineral rights is presented on drawing
GCU0357002-GEOS-LDSF-MRA-D-G-1015 and can be inferred as an
area of probable underground workings.

With respect to the recent working history, Hanson Bath and Portland
(HBP) re-opened the mine in 2016 before being sold to the Johnston
Group who then closed the mine in 2018.

The underground mine area is believed (by Savills) to comprise a single
main access shaft with a ‘main tunnel’ and ‘offshoots’ to mining areas.

Planning Inspectorate Reference Number: Page 23
ENO10168



- Environmental Statement

Lime Down © Volume 3, Appendix 19-11

Solar Park APP/6.3

1.8.1 Geosyntec contacted the stakeholders presented in Table 15 via email for
records of mining information. Copies of the emails can be found within
Appendix D.

Table 15: Email Enquiries

John Dutson Director [Yes, no records held however advised to contact Hames Hynes

of Mineral and Waste |of Heidelberg Materials and Mark Pentelow (conveyancer for EIm

Management — Savills [Park estate)..

Wiltshire Council Response from Julia Upton who forwarded email to the History

Library Enquiries Centre. No response from History Centre.

Wiltshire Council No response.

Development

Management

British Geological Response to use BGS Geolndex Viewer.

Survey

UK Mining Rescue No response.

Ministry of Defence Response from DIO Secretariat, no information held.

Johnston Quarries No response.

Octavian Wine Store  [No response.

Mining Remediation  [No response.

Authority

James Hynes of No response.

Heidelberg Materials

Merk Pentelow No response.

Mendip Cave Registry |Response from Graham Mullan, no source records available to
share.

Lovell Stone No response.

Mining Hazard Summary

1.8.2 The information presented in Sections 4 and 5 have been compared with
the geological information to ascertain the risk to the Site.

1.9.1 Table 16 details the recorded and probable workings beneath and within
influencing distance of the Site. Influencing distance is taken as the
definition by Shadbolt et al (1978) as 0.7 multiplied by the depth of
workings outside of the Site boundary.
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1.9.2 A chainage has not been provided for the cable route therefore the NGR
for a central location on the recorded area has been used. Note the
recorded workings extend beyond this grid reference point with potential
unrecorded workings extending further.

1.9.3 There is no evidence for recorded underground mining within the
Avoidance Areas for the horizontal directional drilling.

1.94 The recorded underground workings are presented on drawings
GCU0357002-GEOS-SPHY-MRA-D-G-1014.
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Table 16: Recorded and Probable Workings Beneath and Within Influencing Distance of the Site

U-01

Eastlays

Recorded

388462, 167767

20

Recorded on KP13657, KP13672, KP13688, KP13689.
Depths have been provided from BGS NERC report
WAVG85008. Inferred as a roadway with some
chambers and additional roadway extending to the north
and south. Two air shafts are located adjacent to the
workings, one within the Site boundary (S-01) however
are not mapped to intersect with the workings.

U-02

Monks Park

Recorded

388050, 168252

10-25

Recorded on KP13689 and 1KP13657 and within BGS
NERC report WAVG85008, depths provided from the
report. Pillar and stall workings beneath an area of the
cable route. It appears some headings are being driven
on KP13657 and therefore is likely workings may extend
beyond what is recorded especially considering the mine
was in operation to 2018 and the mine plan dates from
1982.

U-03

Monks Park

Probable

388159, 168730
(north)

388577, 167019
(south)

10-25

The Monks Park mineral rights are understood to extend

across the whole of the area between the aforementioned
grid references.

Three mine entries, two within the Site boundary, are not

attributed to any recorded workings and therefore suggest
unrecorded workings.
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Roadways/Headings

1.9.5 Table 17 details the roadways and headings beneath and within
influencing distance of the Site.
Table 17: Roadways and Headings Beneath the Site
R-01 Recorded [388462, 167767 |BGS abandonment plans KP13689,
KP13688 and KP13672 record a heading of
an unspecified depth which crosses
east/west beneath the Site.
IAnother heading or perhaps room and pillar
working is recorded to extend to
approximately 388445, 167810. Same
reference as U-01.
R-02 Probable 388520, 167465 [The 1984 Liz Price book references a
heading being driven from Eastlays Mine to
Goodes Hill Mine that was abandoned due
to flooding. The book reports the heading
passes the Goodes Hill air shaft (388687,
167464) but does not reach the Goodes Hill
mine itself. As such, Geosyntec determine a
probable roadway extending beneath the
Site
Mine Entries
1.9.6 There are two recorded shafts along the cable route and one recorded
water well. Another water well is located within the extended Site area
adjacent to the MLN1 line. Grid references and Geosyntec references
numbers are provided in Table 18. Mine entries and wells are presented
on GCU0357002-GEOS-SPHY-MRA-D-G-1003 to 1005.
Table 18: Recorded Mine Entries Beneath the Site
S-01 Shaft |Recorded 388465, Beneath cable route. Based on BGS
167744 maps and abandonment plans.
S-02 Shaft |Recorded 388136, Beneath cable route. Inferred from
168111 historical OS mapping, does not align
with any recorded workings.
Planning Inspectorate Reference Number: Page 27
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W-03 \Well |Recorded 389048, Beneath cable route. Not believed to
170045 be associated with legacy mining
based on historical records.
\W-04 \Well |Recorded 170045, Beneath extended Site area. Not
170229 believed to be associated with legacy
mining based on historical records.

1.9.7

1.9.8

1.9.9

1.9.10

1.10.1

1.10.2

Additional unrecorded entries are likely to be present beneath and within
influencing distance of the Site owing to the age of the Bath Oolite
workings within Wiltshire.

Mine Gas

There are limited records on the production of mine gas at the mines
beneath and within influencing distance of the Site. The Liz Price 1984
book details the air within the Monks Park mine was fresh and no
additional ventilation was required.

It is plausible that remains of UXO from when the various mines were
used as ammunition storage remain within the pillar and stall workings.

UXxo

It is plausible that remains of UXO from when the various mines were
used as ammunition storage remain within the pillar and stall workings.

There is one area of recorded surface mining within the cable route which
is located at Avoidance Area 8. The quarry is documented by historical
mapping and the BGS mines and quarries dataset. The BGS identify the
quarry as Cheverden Farm Quarries but do not provide the extracted
commodity. The quarry lies within the Cornbrash Formation and can be
assumed to be a backfilled gravel pit. The quarry is now an agricultural
field and the edge of a woodland.

Risk Assessment

Assessment Approach

In order to assess the risk to Site posed by legacy mining risk, the
following factors have been considered:

e Geotechnical assessment of physical consequences of mining hazards
such as subsidence and void migration;
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e The likelihood of failure occurring as a result of mining methods,
natural weathering, groundwater rebound and loading/unloading
regimes; and

e The impact of failure on safety, cost and programme.

Collapse of mine entries or wells can occur as a result of groundwater
movements, degradation of timber supports, staging and/or backfill in the
shaft neck, vibration and ground movements (such as those which may
occur as part of the proposed works). Even in the case of recorded mine
entries, once workings ceased, they were often loosely backfilled with
mine waste, soil or rubble, or boarded over with timber. Shafts may also
have been left open to help ventilate other workings in the area or
repurposed as water abstraction wells.

A review of all the evidence outlined in Sections 4, 5 and 6 identify
recorded, and the potential for unrecorded, mine entries. The best fit
position, zone of departure (uncertainty in position), shaft diameter and
depth of superficial deposits have been used to determine the zone of
collapse and radius of collapse crater.

It should be assumed all shafts have a diameter of 2m unless otherwise
stated, the zone of collapse can be estimated based on the following
equation:

e Radius of Crater = Z tan 6

Where Z is the depth to competent strata, and 6 = 90° — ® where © is the
weighted angle of shearing resistance of strata (Bell, 1978). In the
absence of geotechnical information, the angle of shearing resistance is
taken at 45degrees. The depth to competent strata was taken as 9m as
an average of depths taken from BGS 1:10,560 Map ST86NE, further
information can be found within Table 4.

The Total Zone of Influence (ZOI) represents the area that would be
affected should shaft collapse occur has been generated using the
equation:

e Total ZOI = (Assumed Shaft diameter/2) + Departure + Assumed depth
to rockhead

Table 19 provides the risk designations for the mine entries and wells
within the wider Site area and Table 20 details the risk assessment for the
mine entries and wells within 50m of the Site.
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Table 19: Mine Entry Risk Designations

Mine entry (including all shafts and adits) lies within proposed cable
route.

Heading/adit crosses the proposed cable route <10T depth. (where T is
the greater of extracted thickness).

Zone of collapse for vertical shaft falls within proposed cable route
albeit the best-fit position of the mine entry is outside of 10m.

Heading/adit crosses the proposed cable route >10T depth.
Cable route falls within zone of influence for heading/adit collapse

Zone of collapse for vertical shaft falls outside of proposed cable
route.

Heading/adit is outside of proposed cable route.

1.10.9 The high-risk mine entries and wells and associated zones of influence
are presented on drawings GCU0357002-GEOS-LDSF-MRA-D-G-1016
and -1017.

1.10.10 The water wells do not lie within the known area of probable and recorded
workings and are anticipated to be related to water abstraction only.
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Table 20: Mine Entry Risk Assessment Approach
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Underground Workings and Roadways

Areview of all the evidence outlined in Sections 4, 5 and 6 identifies two
areas of recorded workings beneath the proposed cable route and the
potential for unrecorded shallow (<30m) workings.

Table 21: Underground Working Designations

Recorded workings beneath the Site with <10T rock cover for mine workings
(where T is the greater of extracted thickness) and <30m depth. <7T rock cover
or roadways (where T is the assumed roadway height) and <30m depth from
surface level. And/or probable shallow workings with assumed with <10T rock
cover and <30m depth.

Recorded workings with >10T rock cover for mine workings (where T is the
greater of extracted thickness) and/or probable unrecorded workings with >10T
rock cover.

>10T rock cover for mine workings (where T is the greater of extracted
thickness) and >30m depth from surface, also taking account of interactions
between seams. >7T rock cover for roadways (where T is the assumed roadway
height) and >30m depth from surface level.

[l Low risk does not mean negligible risk.
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Table 22: Preliminary Risk Assessment of Underground Workings

Environmental Statement
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(north)

388577, 167019
(south)

U-01 Pillar and Stall Recorded 388462, 167767 (4.0 20 5.8-12.2
U-02 Pillar and Stall Recorded 388050, 168252 (6.0 -7.0 10-25 5.8-12.2
U-03 Pillar and Stall Probable 388159, 168730 [6.0-7.0 10-25 5.8-12.2

Table 23: Preliminary Risk Assessment of Roadways

R-01 Recorded 20.0 5.8-12.2 4.0 388462, E/W and N/S
167767

R-02 Probable 20.0 5.8-12.2 4.0 388520, E/W
167465

Planning Inspectorate Reference Number: EN010168
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The legacy mining risks identified as ‘high’ have been considered in a
quantitative model. Unrecorded deep (>50m) have not been considered in
this risk register on account of a lack of evidence.

The risks have been considered for construction and post construction
works and those identified are required to be managed by the designers
and contractors of the works.

The Risk Rating is defined by the following relationship:
e Risk Rating (R) = Likelihood (L) x Consequence (C)

Table 24 details the risk scores based on knowledge of the proposed
scheme. The risk register should be updated as the project continues, and
design develops. Drawings GCU0357002-GEOS-LDSF-MRA-D-G-1018 to
1020 illustrate the risk designations for the Site. A detailed drawing of the
high-risk mining areas is presented as GCU0357002-GEOS-LDSF-MRA-
D-G-1021.

Table 24: Risk Rating

Risk Rating (R) = [Very Likely

Very High

5 5

Likelihood (L) x . .
Consequence Likely 4 High 4
3 3
2 2

(C). Probable Medium

Unlikely Low

Negligible 1 Very Low |1

Table 25: Risk Definition

13-25 High potential for event resulting in (unquantified) injury or
fatality to site users, significant (unquantified) unplanned
disruption to cable such as a breakage or adjacent
infrastructure as a result of construction works.

Medium [9-12 Probable likelihood of risk occurring if intervention, risk control;
risk management and risk mitigation not achieved not agreed
and managed by designers, contractors and construction
workers.
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Low 5-8 Unlikely potential for an event resulting in (unquantified) injury
or fatality to the public and/or Site users. Unlikely disruption to
cable route.
1-4 Unlikely for legacy mining risk to propagate at surface and
effect the cable route. Risk shall be reviewed and reduced
through risk control, management, and mitigation to achieve a
reduced rating.
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Table 26: Risk Register

Recorded shallow
workings and
roadways (U01,
U02 and R-01)

Historical abandonment plans record workings
within the Bath Oolite beneath the Site in two
locations. Workings are by pillar and stall method
and are assumed to be less than 10T below
surface level based on literature and historical
boreholes, 10 to 25m BGL.

It is possible the workings may be deeper or
shallower, no depths are provided on historical
abandonment plans.

Environmental Statement
Volume 3, Appendix 19-11

Potential for existing voids to migrate to the surface and
cause ground settlement or crown-holes leading to breaks
in the cables.

Unloading of bedrock through excavation for the cable
trench can temporarily change the loading regime of the
roof rock (of the workings). Plant tracking can also impact
the loading regime of the rock. Plant and equipment should
not be placed on recorded mining features.

APP/6.3

Unrecorded
shallow workings
and roadways (U-
03 and R-02)

IThe age of limestone workings within the wider
Site area combined with the Savills mineral rights
plan suggests workings may predate the
abandonment plans.

'The Price 1894 book references a heading
connecting Eastlays mine to Goodes Hill that
was incomplete therefore it is plausible this
passes beneath the cable route. The depth of
this roadway is unknown.

Potential for existing voids to migrate to the surface and
cause ground settlement or crown-holes leading to breaks
in the cables.

Unloading of bedrock through excavation for the cable
trench can temporarily change the loading regime of the
roof rock (of the workings).

Unrecorded shallow roadways and workings may be
encountered through deep excavations.

Recorded mine
entries (and
wells)

ITwo mine entries (S-01 and S-02) and two wells
(W-01 and W-04) lie within the cable route and
IAvoidance Areas (area 10). The cable route will
encounter these vertical shafts and wells during
the excavation works.

The treatment of these mine entries is unknown,
it is possible the shaft has not been backfilled.

Mine entries pose a risk to ground stability and to the
integrity of all scheme elements within influencing
distance.

Collapse of mine shafts can occur as a result of
groundwater movements, bedrock degradation, vibration
and ground movements.

If shafts are untreated and construction works are taking
place within influencing distance, then a working platform
will be needed.

Planning Inspectorate Reference Number: EN010168
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Unrecorded mine [Historical mapping and historical BGS maps Mine entries pose a risk to ground stability and to the 4 12
entries have been used to map the mine entries beneath |integrity of all scheme elements within influencing
and within influencing distance of the Site. BGS |distance.
abandonment plans have not identified the mine |Collapse of mine shafts can occur as a result of
entries on some county series maps. groundwater movements, bedrock degradation, vibration
It is understood many trial shafts have been sunkjand ground movements.
within the wider area and are unrecorded. If shafts are untreated and construction works are taking
place within influencing distance, then a working platform
will be needed.
Mine gas It is unlikely combustible and asphyxiant types of |Ground gasses could be dispersed during drilling and pose 4
encountered gases will be encountered within the cable route. |a health and safety risk. Appropriate risk assessments to
during be carried out. Ground gas associated with backfilled
construction surface workings may pose an asphyxiant risk depending
on the backfilled spoil/arisings.
Surface workings |[One area of recorded surface workings has been |Contaminant pathway may be created through the 1
identified at Avoidance Area 8 (Cheverden Farm |horizontal directional drilling (HDD).
Quarries). The depths and dimensions of the
historical quarry are unknown, and it is assumed
it was a legacy gravel pit. Area is now agricultural
land and lies adjacent to a brook.
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1.11.5 Recorded workings and mine entries are present within the Bath Oolite in

1.11.6

1.11.7

1.11.8

1.11.9

1.11.10

the southwestern corridor area of the cable route. Two recorded water
wells and an infilled quarry are present in the central cable route area. It is
recommended to realign the cable route to avoid these recorded features.

Moreover, there is a commercial risk with respect to the mineral rights and
trenching into the bedrock. The excavation of the 2m trench for the cable
route and tracking of plant may impact the underground workings due to
loading changes and vibrations. Additional effort should be made with
landowners and Wiltshire County Council as the mineral planning
authority to establish ownership of the land and mineral rights prior to any
excavation. The mineral planning authority may hold additional
information on mine plans and depths to workings which can be used to
inform the ground investigation (Gl). It is understood UXO was historically
stored underground within the legacy workings. It is imperative to
understand if any UXO remains underground.

The purpose of the Gl will be to identify the depths and extent of workings
beneath the Site in order to update the risk register. Geophysical surveys
are recommended to determine the extent of workings and the quarry at
Avoidance Area 8. Moreover, a series of environmental samples should
be taken from the location of the former quarry to establish if the HDD will
create a contaminant pathway.

Prior to any excavations and GI, the current owners of the underground
mines should be informed of the trenching to ensure no personnel are
underground during the works. It is understood Eastlays Mine and Monks
Park Mine are used as wine storage and a mine rescue training centre.

The potential for unrecorded mine entries to exist at or within influencing
distance of the Site cannot be discounted. A careful watch should
therefore be maintained during any works on the Site. Should any feature
that may indicate the presence of an unrecorded mine entry (such as
circular brickwork, anomalous areas of fill, etc) be discovered, it should be
reported, investigated, and treated as necessary.

Until the depth of the workings are confirmed and any unrecorded
workings delineated, alternate methods of construction are proposed for
the Cable Route Corridor instead of trenching to 2m. The use of these
methods does not remove the legacy mining risk imposed by the hazards
discussed in this report however does aim to reduce the impact of loading
and vibrations to the ground during construction. Geosyntec take no
responsibility of the suitability of these methods and engagement with
specialist contractors should be undertaken.
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Table 27: Alternate Methods of Construction

Horizontal Directional |Horizontal directional drilling (HDD) could be incorporated at
Drilling shallow depths to run the cable across the high-risk areas. The
HDD will be bored above recorded workings and skirt the zone
of influence for recorded mine entries. Post intrusive
investigations, it may be possible HDD at the Monks Park and
Eastlays workings (and their zone of influence) with trenching in
between.

The HDD route will have to be confirmed post Gl and
engagement with stakeholders to ensure unrecorded workings
and entries have been delineated and appropriate health and
safety measures are in place.

Specialist IAppropriate machinery will be procured from suitable contractors
Excavation techniques Jupon completion of the intrusive ground investigation.

Post Construction Risks

It is not anticipated that ground treatment of the underground workings will
be required. Therefore, any risks identified during the construction works,
unless mitigated, will carry through to any future post construction works.
There will always remain the possibility of surface subsidence, discrete
areas of voided/broken ground and unrecorded mine entries. As such,
types of cable protection should be considered to prevent problems
arising from future potential abnormal settlements such as incorporating
high tensile strength geotextiles /geogrid, flexible pipework and flexible
connections. This is a proven method of protection in areas where
subsistence may occur, it should reduce the risk of catastrophic cable
failure.

Mitigation Measures

The following mitigation should be considered for all mining legacy
hazards identified, until further investigation/works can discount them, or
they are made safe:

e Mining Hazard Directory to be updated to reflect the suggested
amendments in this report;

¢ Installation of mine hazard warning signage for example “be aware of
mining hazard”;

e Consideration of mining risk during temporary works;

e Carry out further investigation as outlined in Section 8.1;
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1.12.7
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e Mining risk mitigation remit for construction works to be developed;
and

e Consideration of proposed construction methods as outlined in Section
7.2.1. Consultation with contractors to discuss feasibility of suggested
methods is recommended at the earliest opportunity.

The preliminary risk assessment identified High risks relating to recorded
and probable unrecorded shallow underground mine workings, recorded
mine entries and potential unrecorded mine entries. Therefore, further
investigation in the form of a Ground Investigation (Gl) is recommended to
improve the accuracy of the ground model and the extent of legacy mining
feature beneath the Site. Outline proposals for this first phase of Gl are
presented in Section 8.1.2.

As discussed, it is also imperative to find out the land ownership and
mineral rights for the areas of the cable route. All known existing
underground facilities should be informed of the proposed works.

All Gl recommendations are subject to change owing to the size of the
Site and nature of the scheme. A mining specific Site walkover is essential
in understanding the constraints of the Site and identifying any mining
related features such as recorded mine entries.

Following on from the Gl, the mining risk assessment can be refined, and
a mitigation strategy can be determined.

Preliminary Gl recommendations are presented below.

Geophysical survey of high and medium risk areas identified from the
desk study analysis (drawing GCU0357002-GEOS-LDSF-MRA-D-G-1018
to 1020). Purpose of survey is to identify any unrecorded mine entries and
evidence of disturbed / broken ground. Depending on method used, it may
be possible to determine underground workings.

Rotary cored boreholes to identify depth to workings and Bath Oolite.

Dynamic sampling of Cheverden Farm Quarries to establish extent and
depth of quarry and environmental sampling to ensure a contaminant
pathway isn’t created by the HDD.

It is recommended the Cable Route Corridor in the southwest of Site is re-
routed to avoid the recorded mine entries zone of influence, and surface
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working (Cheverden Farm Quarry). Further micro-siting may be required if
additional mining hazards are identified during ground investigations.

Geosyntec have been asked by Lime Down Solar Park Ltd to prepare a
mining risk assessment (MRA) for the proposed cable route, extended
areas and Avoidance Areas for the Lime Down Solar Park. The cable is
understood to be trenched up to 2m deep and in certain Avoidance Areas,
horizontal directional drilling is proposed.

The Site is an irregular shaped piece of land broadly orientated north to
south between the villages of Hullavington in the north (National Grid
Reference (NGR) E: 388255 N:183093) and Whitley in the south (NGR:
E:389597 N:166068) in Wiltshire, UK. The Site is predominantly
agricultural land and has key crossings such as two railways (Engineers
Line Reference (ELR) SWB and MLN1), the M4 motorway and various
roads.

The Site is predominantly absent of superficial deposits however it is
understood clay and weathered limestone are present up to depths
between 0.6m BGL and 12.2m BGL. The bedrock underlying the Site
comprises limestones and clays of the Ancholme Group and Great Oolite
Group. The Bath Oolite is a Formation part of the Great Oolite series
which has been historically mined at surface and underground. The
Formation is anticipated to be at depths of 10 to 25m BGL and was
worked using pillar and stall methods. The workings were accessed via
slope shafts, albeit vertical trial shafts and ventilation shafts are also
present.

Geosyntec have undertaken a desk-based review of available mining
records for the Site and developed a risk assessment for legacy mining
hazards. Records reviewed include BGS abandonment plans, geological
maps, historical mapping and technical books/papers.

From the review, Geosyntec have identified two areas of recorded
underground workings beneath and within the influencing distance of the
Site and two recorded mine shafts associated with Monks Park and
Eastlays mines. Workings are believed to have commenced in the 1880s.
The recorded and probable workings area confined to the southwest area
of the Site. The age of underground limestone mining in Wiltshire pre-
dates the requirement to deposit mine abandonment plans therefore it is
plausible that unrecorded workings may be present.

Two wells and a surface quarry have also been identified in the central
cable route area. One well and the quarry lie within the cable route (the
quarry lies in Avoidance Area No.8), the other well lies in the extended
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Site area. The wells are not anticipated to be related to underground
mining.

A preliminary phase of geophysics to identify mine entries is suggested
before any intrusive ground investigation to prove the depth of the Bath
Oolite and any unrecorded workings. It is proposed that the cable route is
micro-sited around recorded mine entries and unrecorded entries
identified from geophysical and intrusive investigations. Alternate methods
of laying the cable are proposed in high-risk areas such as horizontal
directional drilling instead of trenching. Given the proposed project
scheme, ground treatment is not anticipated to be required at the time of
writing the report.

As with all desk-based mining hazard assessment, there remains the
possibility that features have not been recorded or are located in obscure
records not obtained here due the assessment presented has been based
on a reasonably practical review of records held by a number of third
parties. The potential for unrecorded workings and mine entries to exist at
or within influencing distance of the site cannot be discounted. Should any
feature that may indicate the presence of an unrecorded mine entry (such
as circular brickwork, anomalous areas of fill, etc) be discovered, it should
be reported, investigated, and treated as necessary.
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