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Coal Mining Risk Assessment
for

THE TOWERS DAY NURSERY LTD,
LLANGOLLEN ROAD, ACREFAIR, WREXHAM

CMRA

Project No : PN 193948
May 2019

1.0 INTRODUCTION

On 19* March 2019, a Phase | Geo-environmental
Desk Study Report was issued by Geotechnics Ltd
for a site at off Tower Hill, at the rear of The
Towers Day Nursery Ltd, Llangollen Road, Acrefair,
Wrexham, LL14 3SG. The development proposals
comprise the erection of a detached garage with
WC, with an office area on an upper floor.
Construction of the garage building has already
commenced but it has been put on hold until
appropriate planning permission has been granted.
Hence, the Phase | Geo-environmental Desk Study
was submitted as part of a partly-retrospective
Planning Application: P/2019/0151.

In their response to Wrexham County Borough
Council, as statutory regulators, the Coal Authority
pointed out that the Phase | Desk Study submitted
only provides a contamination risk assessment and
does not adequately address the impact of coal
mining legacy features on the application site and
proposed development.

The Coal Authority expressed a Substantive Concern
as the application site lies within a defined
Development High Risk Area, meaning that within
the application site and surrounding area there are
coal mining features and hazards which need to be
considered in relation to the determination of the
planning application.

Furthermore, based on a review of their available
records, The Coal Authority note that probable
unrecorded coal mining at shallow depth is likely to
[have occurred] beneath the application site.

In their response to Planning Application
P/2019/0151, The Coal Authority require that a Coal
Mining Risk Assessment (CMRA) be submitted as
part of the application (Refer to The Brief in
Appendix ).

2.0 OBJECT AND SCOPE OF
THE INVESTIGATION

It is intended that the findings of the CMRA, used in
conjunction with the geological data obtained from
the Phase | Geo-environmental Desk Study, should
be used to assess whether or not past mining activity
poses any risk to the development proposal, and if
necessary, propose mitigation measures to address
any issues of land instability.

This desk study work has been carried out within
the limitations posed by the incomplete, and in some
cases inaccurate, nature of historic coal mining
records and related desk study materials.

3.0 PRESENTATION

This CMRA has been prepared by a suitably qualified
“competent” person in accordance with The Coal
Authority’s Risk based approach to development
management — Guidance for developers; Version 4 —
2017. It also generally follows the Model Report
Template providing the expected scope and contents
of a Coal Mining Risk Assessment contained within
the above guidance document.

A detailed description of the site is given in Section 4
and the Site Location Plan, Site Layout Drawing and
Site Photographs are presented in Appendices 2 to
4, respectively.

Further photographs of the local environs along
Llangollen Road and Tref-y-nant Brook are
presented in Appendices 5 and 6.

The available information used in the CMRA is listed
in Section 5.

A history of coal mining features at the site and its
immediate surroundings based on available historical
maps and other evidence, such as historical paintings
and historical photographs is presented in Section 6.
An historical painting is presented in Appendix 7,
with historical maps and photographs presented in
Appendices 8 and 9, respectively.
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An interpretation of the available geological
information is given in Section 7. BGS Geological
Information provided by the Landmark Information
Group is presented in Appendix |0. Coverage of
the BGS 1:10,000 scale geological map series is
presented in Appendix |l. Maps showing previous
BGS Borehole Records in the area surrounding the
site are presented in Appendix |2.

A summary of the available coal mining records held
by The Coal Authority is given in Section 8. A copy
of The Coal Authority’'s CON29M Coal Mining
Report is presented in Appendix |3, with an excerpt
of The Coal Authority Interactive Map being
presented in Appendix 4. Other Mining and
Ground Stability Information provided by the
Landmark Information Group is presented in
Appendix |5.

A summary of previous mine stabilisation works is
given in Section 9. Details of these remediation
works are presented in Appendices 16 and 17.

A discussion of the mechanisms of potential coal
mining subsidence is provided in Section 10.

An assessment of the risk relating to the presence of
shallow coal workings at the site is provided in
Section Il with a discussion of the stabilisation
works required being given in Section 12.

Attention is drawn to the General Notes and
Investigation Procedures presented in Appendix 18
to aid an understanding of the procedures followed
and the context in which the report should be read.

4.0 THESITE

4.1 Site Location

The site is located off the south-western side of
Tower Hill, 2 minor road heading north-west, up
from its junction with the A539 Llangollen Road, in
the Tref-y-nant area of Wrexham County Borough.
The site lies about 25m south of Tref-y-nant Brook,
a south-easterly flowing tributary stream of the
River Dee. Nearby the Tref-y-nant Bridge carries
the A539 Llangollen Road across the brook. Tref-y-
nant lies midway between the villages of Acrefair to
the north-west and Trevor to the south-east, and
about 10 kilometres to the south-west of Wrexham
Town Centre. The approximate National Grid
Reference for the centre of the site is § 272 428. A
Site Location Plan and a Site Layout Drawing are
presented in Appendices 2 and 3, respectively.

4.2  Site Description

The site measures approximately 0.06 hectares (Ha)
in total, and is situated to the rear of the existing
“The Towers” Day Nursery. The site was visited by
Mr. John Knowles of Geotechnics Ltd on I May
2019. Photographs of the site taken during this visit
are presented in Appendix 3.

The site is roughly rectangular in shape and
measures approximately 30m from WSW to ENE
and approximately 20m from WNW to ESE. The
ground slopes up gently towards the north and west.
It was noted during the site visit that construction of
the new garage building had already commenced,
with the main building works (including excavations,
foundations and brickwork) having already been
completed. The remainder of the site remains
undeveloped and comprises a car park area surfaced
in crushed limestone gravel.

4.3  Surrounding Area

The site is bordered by residential properties to the
north-west and south-east; to the south-west (rear)
the land rises up into a grassed field used for grazing
horses. Further residential properties line the
opposite side of the road, their rear gardens backing
on to Tref-y-nant Brook. Further afield, the local
area was historically dominated by industrial
premises (Terracotta and Brickworks) which have
since ceased trading, although evidence of their
former presence is still visible. The Pontcysylite
Aqueduct, a Grade | listed structure, is situated
roughly 850m to the south of the site.

4.4 Llangollen Road

Near to the site, off the southern side of Llangollen
Road, the site of the former Tref-y-Nant Fire Clay
Works, latterly known as the J. C. Edwards
Terracotta Works, lies densely wooded and
overgrown, fenced off and inaccessible, with several
“Keep Out” signs posted around its perimeter. As
the road rises up towards Trevor to the south-west,
the ornamental brickwork of the entrance to the
former offices of the terracotta works can been seen
on the south-eastern side of the road.

The shallow depth of the Coal Measures bedrock in
the area is evident by an outcrop below two trees
on the north-western side of the road.
Photographs of Llangollen Road taken during the
visit on [** May 2019 are presented in Appendix 5.
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4.5 Tref-y-nant Brook

A public footpath runs along the eastern bank of the
Tref-y-nant Brook, from a bridge near to the Duke
of Wellington public house up to an old culvert, that
allows the stream to flow south-eastwards below an
embankment that once carried the now-dismantled
Vale of Llangollen Section of the Great Western
Railway. This narrow stream valley provides some
exposure of the local lithologies.

Sandstone was noted in the bed of the brook in
several places, whilst elsewhere, dark grey laminated
mudstone was evident.  Photographs of various
outcrops along the Tref-y-nant Brook taken during
the visit on [I* May 2019 are presented in
Appendix 6.

5.0 AVAILABLE COAL
MINING DESK STUDY
INFORMATION

5.1 General

Geotechnics Ltd have obtained and/or viewed a
selection of relevant historical maps, texts and other
documentary evidence relating to the site. Whilst
every effort has been made to obtain all the readily
available extant information this will be only a sub-
set of all the information available. It should also be
noted that when dealing with old historical records,
particularly with respect to coal mining, there may
be inherent inaccuracies within the available data.
Such inaccuracies may have arisen from technical
deficiencies associated with the working methods
employed in the past or potentially in some cases
due to deliberate fraud (tax evasion, etc).

5.2 Geological Information

Information published by the British Geological
Survey (BGS) on geological maps of the area and
from geological memoirs and other relevant
literature was consulted. Reference has been made
below to the following geological information:

¢  Geological Survey map of Wrexham (Sheet
121 - Solid and Drift Edition) at a scale of
1:50,000 dated 1994.

¢ Memoirs of the Geological Survey England
and Wales. Explanation of Sheet |2 -
Geology of the country around Wrexham,
Part Il. Coal Measures & Newer

Formations, 1928.

e British Regional Geology - North Wales
(Third Edition), HMSO, 1961.

e  British Geological Survey, 1:100,000 Hydro-
geological Map of Clwyd and the Cheshire
Basin, dated 1989.

¢  http://mapapps.bgs.ac.uk/geologyofbritain/ho
me.htm| (using Surface Geology and
Borehole Scans tabs).

e The Coal Authority [:70,000 scale Coal
Mining Development Referral Area Plan for
Wrexham (Last updated 13/09/2010).

e  http://mapapps2.bgs.ac.uk/coalauthority/ho
me.htm|

® Previous mining investigation reports for
the neighbouring properties of Sara and
Hafan (used with kind permission of
Mr Anthony Roberts).

® Internet-based sources of information.

5.3 1:10,000 Scale Geological Map

Based on a search of the BGS [:10,000 scale series
catalogue of geological maps (See Geoindex
Onshore website below), there is no coverage of the
geological mapping of the area at this scale.

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

Excerpts of the coverage of these geological maps
are presented in Appendix | I.

6.0 SITE HISTORY IN
RELATION TO COAL
MINING FEATURES

6.1 Historical Painting
(1794 Acrefair Mining)

A painting/engraving held in the National Library of
Wales dated 1794 illustrates what may be a typical
mining arrangement at this time for small scale coal
workings in Acrefair. This painting/engraving shows
a horse-gin in a field, but with no evidence of a
building or surface works around the colliery shaft
(heapstead) or other facilities. This illustration is the
only known evidence for a mine at this particular
location in the late eighteenth century.
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A  copy of the 1794 Acrefair Mining
painting/engraving is presented in Appendix 7.

6.2  Historical Maps

Historical maps of the local area have been
examined for evidence of coal mining features (and
associated extractive industries) on, and/or in the
vicinity of the site.

Copies of extracts from relevant historical maps of
the site and surrounding area have been obtained
from the Landmark Group and are included in
Appendix 8. The coal mining history of the site and
the surrounding area based on the available
Ordnance Survey map data is summarised as follows:

1874 and 1879 OS Maps

The earliest OS map included in this report is dated
1874 at a scale of 1:2,500. It shows the site as
occupying part of the western corner of a large
agricultural field, off the south-western side of
Tower Hill and to the north-west of Llangollen
Road. The site is undeveloped at this time and there
is no surface evidence for any coal mining at the site.

However, the site lies between two areas of coal
workings and fire clay extraction, namely,

1) An Old Brick Works located about 270m to
the north-west of the site, up Tower Hill,
beyond the site of a former bridge that
once carried the now-dismantled Vale of
Llangollen Section of the Great Western
Railway. Along with rectangular brickworks
buildings and circular brick-kilns, a coal shaft
is evident. There is also evidence for mine
waste having been tipped downslope to the
south and east, away from the shaft and
brickworks.

This mine shaft is documented on the following
website:

https://www.coflein.gov.uk/en/site/408 | | 5/details/tref
-y-nant-mine-shaft

2) The Trefy-nant Fire Clay Works, located
about 40m to the south-east of the site, on
the far side of Llangollen Road. This clay
works was built before 1858 and was
acquired by James Coster Edwards in the
1860’s. It is a more extensive operation
than the OId Brick Works at the top of
Tower Hill, with many more buildings and
circular brick-kilns evident. This clay works
was connected via a siding to the local
railway network.

This clay works includes two coal shafts and a
Clay Pit with a tramway leading back to the clay
works buildings.

The Tref-y-nant Fire Clay Works is documented on
the following website:

https://www.coflein.gov.uk/en/site/408088/details/tref
-y-nant-fire-clay-works-acrefair

Details of one of the shdfts at the Tref-y-nant Fire
Clay Works is also documented on the following
website:

https://www.coflein.gov.uk/en/site/408 | |1 7/details/sha
ft-tref-y-nant-fire-clay-works-acrefair

As mentioned in Section 4.4, the site of the former
J.C. Edwards Terracotta Works is not accessible so
the photographs presented on the above websites
provide useful additional information.

On page 75 of the geological memoir, it is stated
that

“At the (adjacent) Trefynant Fireclay Works...the
depth of the Llwyneinion Half-Yard coal, there
worked with its underclay in three shafts” as follows:

Liwyneinion Half-Yard coal at Tref-y-nant

Depth Location from Trevor Station
9.14m (30ft) 311m (340yds) due East
24.38m (80ft) 475m (520yds) due East-North-East
9.14m (30ft) 521m (570yds) due North-North-East

On page 173 of the geological memoir, it is stated
that

“at the Trefynant Works, Trevor, the
underclay of the Llwyneinion Half-Yard Coal
is mined as a refractory clay”.

In the wider Wrexham area, this seam of underclay
is recorded as comprising the following materials:

Material Description Thickness
Ft. m
Black flaky clay (cross-bedded shale)
Black clay with plant remains 4 1.23
Grey clay
Blue clay 3 0.93

The first three materials were used for firebrick and
enamelled goods; the last for buff bricks.

Of local interest, there is a house called “Chwarele”
near to Trevor Station in the south-western corner
of the OS map. It is understood from Page 75 of the
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geological memoir that this house gives its name to
the Chwarelau Coal (also known as the Aqueduct
Coal), presumably first worked near to this locality.
The Chwarelau Coal lies at the base of the Middle
Coal Measures and is the next coal in the sequence
below the Llwyneinion Half Yard coal.

1899 OS Map

The north-eastern part of the site is partitioned off
from the field but remains undeveloped at this time
and there is no surface evidence for any coal mining
at the site.

The 1899 OS map no longer shows the shaft, Old
Brick Work buildings or brick-kilns at the top of
Tower Hill. These presumably having been backfilled
and cleared to leave just a remnant spoil heap.
However, about 140m to the north-north-west of
the site between the roadway of Tower Hill and
Tref-y-nant Brook an Old Shaft (Coal) is now labelled.
(This area is currently densely wooded).

To the south, the expansion of the Tref-y-nant Fire
Clay Works is evident, with new shafts shown and the
Clay Pit extended.

By 1899, the red brick building housing the present-
day “The Towers” Day Nursery had been
constructed. This was subsequently named as Ty-
Coch (or “Red House”) on the 1963 map.

1912 OS Map

The site is remains undeveloped at this time and
there is no surface evidence for any coal mining at
the site.

About 140m to the north-north-west of the site
between the roadway of Tower Hill and Tref-y-nant
Brook OId Shdfts (Coal) are now labelled, indicating
more than one mine entry in this area.

1938 — 2019 OS Maps

Subsequent OS mapping shows no further evidence
for coal mining features either on, or in the
immediate vicinity of the site. The 1963 OS map
shows the Trefr-y-nant Fire Clay Works (aka J. C.
Edwards Terracotta Works) to have been
demolished and its former site cleared to leave only
its office building off Llangollen Road. By 1988, these
offices had also been demolished.

6.3 Historical Photographs

Using GoogleEarth Streetview, it is noted that in
June 2009 as part of the groundworks for Hafan, a
two-storey dwelling a short distance to the north-
west of the site, an excavation had been made into

the hillside. This shallow cutting clearly shows the
lack of any significant superficial deposits and the
dark coloured, possibly coaly nature of the strata
revealed.

Copies of photographs of this cutting dated June
2009 and of the same location taken on [** May 2019
(Present-day) are included in Appendix 9

7.0 GEOLOGICAL
INTERPRETATION

BGS Geological Information provided by the
Landmark Group is presented in Appendix 10.

7.1 Drift Geology

The BGS 1:50,000 scale Solid and Drift Edition
geological map (Sheet 121 - Wrexham) shows the
site as lying in an area where drift is either absent, or
of such an insignificant thickness as not to be shown
on the mapping.

A short distance to the east and west of the site,
Glacial Till is indicated.

7.2  Solid Geology

The underlying bedrock is indicated to comprise
Westphalian (Middle Coal Measures) strata of the
Bettisfield Formation which is Carboniferous age.
These rocks typically consist of “grey and dark grey
mudstones with subsidiary feldspathic sandstones,
siltstones, seatearths (fireclays) and coal seams” and
form part of the Productive Coal Measures.

An ESE-WNW trending fault runs near to the site,
to the rear of the houses on the north-eastern side
of Tower Hill. The strata on the north-western side
of this fault are shown to be downthrown.

Close to the site’s south-western boundary, a
SE-NW trending fault is shown that terminates
against the previously-mentioned ESE-WNE trending
fault, at its northern end. In this case, the throw is
difficult to ascertain based on the mapping.

Immediately south of the site, and to the west,
beyond the SE-NW trending fault, a sandstone unit,
known as the Cefn Rock is indicated (labelled as
“CF”). The Cefn Rock is described as a “massive,
quartzose sandstone with subordinate and impersistent
beds of mudstone and coal”.
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Based on the 1:50,000 scale BGS map, the broadly
north to south trending outcrops of three coal
seams are indicated on both sides of the previously
mentioned ESE-WNW trending fault. From west to
east, these become progressively younger as the
strata dip to the east, comprising the following
seams:

¢ Liwyneinion Half-Yard coal (West)
¢ Premier coal
¢ Ruabon Yard coal (East)

These seams are labelled as LLy, P and RY,
respectively.

On the same (upthrown, south-western) side of the
fault as the site, these seams are located as follows:

7.3 BGS Memoir

The 1928 BGS Memoir states the following typical
seam thicknesses for the coals of the Middle Coal
Measures of the Wrexham area:

Coal Seam Maximum Minimum
Thickness (m) Thickness (m)

Ruabon 1.07 0

Yard

Premier 1.82 0.6l

Liwyneinion 0.76 0.46

Half-Yard

Coal Seam Distance and direction from Site

Ruabon Yard | 400m to the east-south-east

Premier | 10m to the east-south-east

Liwyneinion 160m to the west

Half-Yard

In the area immediately to the south of the site the
1:50,000 scale geological map indicates that the
outcrops of the Llwyneinion Half-Yard coal and the
Ruabon Yard coal seams lie about 560m apart. The
lem : 200m scale Generaliized Vertical Section of
Strata included with the geological map shows these
seams to be typically separated by about 50m of
strata. Such geometry would be consistent with a
dip angle for the strata of 5.1°.

Based on 1:25,000 scale OS mapping, the site is at an
elevation of about |13m OD, whereas the location
of the outcrop of the Llwyneinion Half-Yard coal
seam to the west-north-west of the site, 200m away,
lies at about 125m OD. Hence, allowing for a
difference in elevation of 12m, but not allowing for
the intervention of any faulting, and assuming a
consistent dip angle of 5.1°, the Llwyneinion Half-
Yard coal seam is estimated to lie at about 6m depth
beneath the site.

The BGS Geology of Britain viewer website,
http://mapapps.bgs.ac.uk/geologyofbritain/home.html
generally confirms the geology presented on the
1994 geological map. However, coal seams are not
shown and the Bettisfield Formation is referred to as
the Pennine Lower Coal Measures Formation.

Thicknesses converted from Imperial units.

In the BGS memoir it is also noted that the
Liwyneinion Half-Yard coal is described as follows:
“Good steam-coal, but used chiefly for firing the
associated clay, and formerly for smelting iron-ore”.

The thickness of mine workings could vary
depending on how much of the coal and its
associated underclay were extracted.

7.4 BGS Borehole Records

There are no relevant previous BGS Borehole
Records at, or in the vicinity, of the site. Maps
showing the location of the BGS Boreholes are
presented in Appendix 12. These include a map
from the Envirocheck Report provided by the
Landmark Information Group and the BGS Borehole
Scans as presented on the BGS Geology of Britain
viewer website.

8.0 COAL AUTHORITY
RECORDS

8.1 CON29M Coal Mining Report

A copy of the CON29M Coal Mining Report
obtained for the site is presented in Appendix |3.

The site lies within an area where the Coal
Authority believes there to be coal at or close to the
surface which could have been mined at some time
in the past.

The Coal Authority also states that “There are no
known coal mine entries within, or within 20 metres of,
the boundary of the property’”. It warns that “There
may however be mine entries/additional mine entries
in the local area which the Coal Authority has no
knowledge of”.
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The Coal Authority is not aware of any evidence of
damage arising due to geological faults or other lines
of weakness that have been affected by coal mining.

In later Coal Authority Search Correspondence
(refer to Appendix 8) the Coal Authority states that
the nearest recorded workings to the site are in the
Yard Seam, located some 430m to the south.

Hence, it must be realised that there may be
historical coal workings of which there are no
plans/records available and of which the Coal
Authority has no knowledge.

8.2  Coal Authority Search Visit

Given that the Coal Authority stated in its CON29m
Coal Mining Report that it had no records relating
to mine workings or mine entries at the site, a visit
to the Coal Authority records office is not deemed
necessary.

8.3  Coal Authority Interactive Map

The Coal Authority’s 1:70,000 scale Coal Mining
Development Referral Area Plan for Wrexham
shows the site as being located within a referral area
of coal mining affected land.

The excerpt of the Coal Authority Interactive Map
presented in Appendix 14 shows the site as being
located within an area of Probable Shallow Coal Mine
Workings.

At Sara, within a 30m deep borehole (BHI), a 1.5m
thick cavity was recorded at 10.00m below ground
level, reported to be “old workings in the Liwyneinion
Half-Yard coal”. Within a further seven (7 No.) 18m
deep boreholes the depth to the seam/mine
working/cavity generally ranged between 9.0m and
10.2m below ground level. At Borehole BH2, at the
higher, western corner of the plot, the depth to the
seam/mine working/cavity was recorded as |[.5m
below ground level.

Details of the grout take of the boreholes is given in
the report.

No methane or carbon dioxide emissions were
detected during the drilling of Borehole BHI.

9.2 Coal Seam and Fault at Hafan,
Tower Hill, Acrefair

In  January 2010, Nkc Geotech Ltd were
commissioned by Mr. Anthony Roberts to undertake
a mining investigation with subsequent remedial
grouting work over the footprint of the residential
dwelling known as “Hafan”. A record of this work is
presented in the mining investigation report
presented in Appendix |7.

At Hafan, a series of six (6 No.) boreholes were
drilled, three down the western side of the
proposed building and three down the eastern side.
These boreholes all intercepted a seam as follows:

9.0 PREVIOUS LOCAL
DRILL AND GROUT
STABILISATION WORKS

Western Side Eastern Side

Previous mining investigation reports for the
neighbouring properties of Sara and Hafan have been
provided by Mr Anthony Roberts.

9.1 Coal Workings at Sara,
Tower Hill, Acrefair

In February 2005, Nkc Geotech Ltd were
commissioned by Mr. Anthony Roberts to undertake
a mining investigation with subsequent remedial
grouting work over the footprint of the residential
dwelling known as “Sara”. A record of this work is
presented in the mining investigation report
presented in Appendix |6.

I5m | Seam Depth T | I8m | Seam Depth
deep z deep

BHI | 92m = [ BH6 [ 125m

BH2 | 8.7m - | BH5 14.0m

BH3 | 9.6m BH4 13.Im

The difference in depth to the seam/mine
working/cavity between the western and eastern
sides of the drill plot is taken as proof of a fault, with
the strata to the east downthrown in the region of
4m or so.

This fault probably relates to the SE-NW trending
fault shown on the BGs geological map, terminating
against the more extensive ESE-WNE trending fault
at its northern end (Refer back to Section 7.2).

Details of the grout take of the boreholes is given in
the report. Here, the coal was solid and no grout
take was recorded.
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10.0 POTENTIAL COAL
MINING SUBSIDENCE

10.1 General

Risks to new developments in mining areas arise
from the following potential difficulties:

(h Failure of ground affected by the presence
of former mine entries (shafts or adits).

(2) Crown hole collapse of shallow abandoned
mining voids

3) Subsidence due to longwall mining

10.2 Shaft and Adit Collapse

Collapses of former mine entrances can be
particularly problematic. In this case the Coal
Authority does not record the presence of any mine
entries either on, or in close proximity to, the site.
The absence of recorded shafts does not remove
the possibility of their being old unrecorded shafts
present. Where coal occurs at very shallow depth,
such shafts may take the form of “bell-pits”.

10.3 Crown Hole Collapse

This occurs when long-abandoned mining voids
(rooms in the room and pillar type of workings)
migrate to the surface either as a result of roof
failure, or in combination with pillar collapse or
punching of the pillar footing into a weak seatearth
horizon.

The usual approach to establishing the level of risk in
these circumstances is to utilise an empirical rule of
thumb which states that at |0 times the seam
thickness of rock strata there is sufficient roof cover
to preclude collapse affecting the surface.

Whilst the Liwyneinion Half-Yard seam is recorded
as having a maximum thickness of 0.76m, the
thickness of its workings could vary depending on
how much of the coal and its associated underclay
were extracted.

Based on a potential worked thickness of 1.5m, in
the region of I5m of solid rock strata above any
workings would be required so as to preclude void
migration from causing crown hole subsidence at the
surface.

10.4 Longwall Mining

Subsidence caused by longwall mining takes the form
of a wave of settlement at the surface resulting from
the extraction of ground support due to coal seam
mining over wide areas. This is generally associated
with 20" Century mining activity and is therefore
generally well recorded in the archive material
available to the Coal Authority. The subsidence is
generally complete within 10-15 years after the
cessation of mining.

The Coal Authority has no evidence for this form of
mining having occurred below the site.

11.0 IDENTIFICATION AND
ASSESSMENT OF SITE
SPECIFIC COAL MINING

The table below summarises the potential risks
associated with coal mining legacy issues for the
proposed development site:

Coal Mining Issue Yes/No | Risk

Assessment
Underground coal mining Yes High risk
(recorded at shallow depths) | (adjacent

to site)

Underground coal mining Yes High risk
(probable at shallow depths)
Mine entries No Low risk
(shafts and adits)
Coal mining geology No Low risk
(fissures)
Record of past mine gas No Low risk
emissions or potential
Recorded coal mining No Very low risk
surface hazard
Surface mining No Very low risk
(opencast workings)

There may be historical coal workings beneath the
site of which there are no plans/records available
and of which the Coal Authority has no knowledge.
Based on the available evidence, the presence of coal
workings beneath the site would appear to be likely.

It must however be realised that whilst unlikely, the
possibility of crown hole subsidence due to collapse
of unrecorded mine entries cannot be totally
discounted
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12.0 MITIGATION STRATEGY
PROPOSED

Such uncertainties regarding the potential for mined
out voids below the site could only be removed (or
reduced) by either drilling exploratory boreholes
and/or undertaking a proof drilling and grouting
exercise.

Probe drilling to a depth of at least 30m below
rockhead would initially be required to provide a
greater degree of confidence on this matter.

It is recommended that advice is sought from
specialist mine stabilisation contractors so that
appropriate exploratory/remedial works can be
planned.

Given the fact that the new garage building has
already been constructed inclined drilling techniques
may be required order to grout up any mine voids
present directly below the building footprint.

On completion, of any necessary mine stabilisation
works, the design and construction of the foundation
of the new garage building should be reviewed by a
structural engineer to ensure that it has sufficient
stiffness to tolerate any local residual ground
movements.

Written By: v J- k"‘-“/}:___

John Knowles, BSc (Hons), PGCE, MSc, C.Geol, FGS
RoGEP UK Registered Ground Engineering Adviser
Principal Engineer

Reviewed By: .. [0 ...
John Booth, BSE (Hons), MSc, C.Sci., C.Geol, FGS
UK Registered Ground Engineering Advisor (RoGEP)
Managing Director

for GEOTECHNICS LIMITED - North West Office

Geotechnics Limited @ The Towers Day Nursery Ltd, Llangollen Road, Acrefair, Wrexham

The Geotechnical Centre, Coal Mining Desk Study Report, Project No. PN (93948, May 2019.
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APPENDIX |

The Brief - Coal Authority Response to
Planning Application P/2019/0151




/ K Y 200 Lichfield Lane
AN ¥ M Berry Hill
\ N Mansfield
The Coal nvestor npeopis | NOttinghamshire
: NG18 4RG
Authority -
-, ’ RT_PI Tel: 01623 637 119 (Planning Enquiries)
-"’ Learning Partner

Email: planningconsultation@coal.gov.uk

Web: www.gov.uk/coalauthority

For the Attention of: Sharon Holman Case Officer
Wrexham County Borough Council

[By Email: planning@wrexham.gov.uk]
15 April 2019
Dear Sharon Holman

PLANNING APPLICATION: P/2019/0151

Erection Of Detached Garage, WC With Office Area Over (In Part Retrospect); The
Towers Day Nursery, Llangollen Road, Trevor, Llangollen, Wrexham, LL14 3SG

Thank you for your consultation letter of 28 March 2019 seeking the views of The Coal
Authority on the above planning application.

The Coal Authority is a non-departmental public body sponsored by the Department of
Business, Energy & Industrial Strategy. As a statutory consultee, The Coal Authority has a
duty to respond to planning applications and development plans in order to protect the
public and the environment in mining areas.

The Coal Authority Response: Substantive Concern

| have reviewed the proposals and confirm that the application site falls within the defined
Development High Risk Area; therefore within the application site and surrounding area
there are coal mining features and hazards which need to be considered in relation to the
determination of this planning application.

The applicant has submitted a Phase 1 Desk Study (Geotechnics, 19 March 2019).
However, this report only provides a contamination risk assessment and does not
adequately address the impact of coal mining legacy features on the application site and
proposed development.

Having reviewed The Coal Authority records | can note that probable unrecorded coal

mining at shallow depth is likely to be present beneath the application site. The submitted
report does not address this concern.

Protecting the public and the environment in mining areas



The Coal Authority objects to this planning application, as the required Coal Mining Risk
Assessment Report, or equivalent, has not been submitted as part of the application.

It is a requirement of the National Planning Policy Framework, paragraphs 178-179 that
the applicant demonstrates to the satisfaction of the LPA that the application site is safe,
stable and suitable for development. In addition the National Planning Practice Guide in
section 45 makes it clear that planning applications in the defined Development High Risk
Area must be accompanied by a Coal Mining Risk Assessment.

The Coal Authority Recommendation to the LPA

In accordance with the agreed risk-based approach to development management in the
defined Development High Risk Areas, the applicant should be informed that they need to
submit a Coal Mining Risk Assessment Report as part of this application, prepared by a
suitably qualified person. Without such a risk assessment, the Coal Authority does not
consider that the LPA has sufficient information to determine this planning application and
therefore objects to this proposal.

The applicant has simply submitted a Phase 1 Desk Study in support of this planning
application which does not provide an assessment of the risks to any proposed new
development on the site. Attached to the Desk Study is a CON29M which states coal is at
or close to the surface that may have been subject to historic unrecorded mining. This
potential for probable unrecorded coal mining is what needs to be addressed.

The applicant should use this coal mining information to assess whether or not past mining
activity poses any risk to their development proposal and, where necessary, propose
mitigation measures to address any issues of land instability. This could include further
intrusive site investigation to ensure that the LPA has sufficient information to determine
the planning application.

The Coal Authority would be very pleased to receive for further consultation and comment
any additional information prepared and submitted by the applicant.

Please do not hesitate to contact me if you would like to discuss this matter further.

Yours Sincerely,

George Weightman | BSc (Hons), MSc
Trainee Planning Liaison Manager

General Information for the Applicant

The coal mining information within the Coal Mining Report (such as a Non-Residential
Coal Mining Report, an Enviro-All-in-One Report or other factual report) already obtained
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should be used as the basis for a Coal Mining Risk Assessment Report (CMRA). The
CMRA should assess whether or not past mining activity poses any risk to the
development proposal and, if necessary, propose mitigation measures to address any
issues of land instability. This could include further intrusive investigation on site to ensure
that the Local Planning Authority has sufficient information to determine the planning
application.

The need for a Coal Mining Risk Assessment is set out in the National Planning Practice
Guide at:
http://planningguidance.planningportal.gov.uk/blog/quidance/land-stability/land-stability-

quidance/

The Coal Mining Risk Assessment should be prepared by a “competent body”. Links to
the relevant professional institutions of competent bodies can be found at:
https://www.gov.uk/planning-applications-coal-mining-risk-assessments

Guidance on how to produce a Coal Mining Risk Assessment and a template which the
“competent body” can utilise is also contained at:
https://www.gov.uk/planning-applications-coal-mining-risk-assessments

As the coal mining legacy issue that needs further consideration in this particular case is
potential historic shallow mining the British Geological Survey (BGS) may prove a useful
source of geological and mining information: www.bgs.ac.uk

Disclaimer

The above consultation response is provided by The Coal Authority as a Statutory
Consultee and is based upon the latest available data on the date of the response, and
electronic consultation records held by The Coal Authority since 1 April 2013. The
comments made are also based upon only the information provided to The Coal Authority
by the Local Planning Authority and/or has been published on the Council's website for
consultation purposes in relation to this specific planning application. The views and
conclusions contained in this response may be subject to review and amendment by The
Coal Authority if additional or new data/information (such as a revised Coal Mining Risk
Assessment) is provided by the Local Planning Authority or the Applicant for consultation
purposes.

In formulating this response The Coal Authority has taken full account of the professional
conclusions reached by the competent person who has prepared the Coal Mining Risk
Assessment or other similar report. In the event that any future claim for liability arises in
relation to this development The Coal Authority will take full account of the views,
conclusions and mitigation previously expressed by the professional advisers for this
development in relation to ground conditions and the acceptability of development.

3

Protecting the public and the environment in mining areas



APPENDIX 2

Site Location Plan




SITE LOCATION PLAN
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APPENDIX 3

Site Layout Drawing
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APPENDIX 4

Site Photographs
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2) New Building at the Site at rear of The Towers Day Nursery
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4) Site Entrance from Tower Hill
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5) Eastern Corner of the Site
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6) Southern orner of he Site
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8) Westn Corner of the Site
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9) ort-east part of Site

10) Looking up Tower Hill to Sara and Hafan
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12) Hafan, Sara and the New Building at the Site viewed from Llangollen Road
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14) New Building at the Site
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I5) Mound at Tower Hill Barns viewed from Llangollen Road

16 ) Mound at Tower Hill Barns viewd from footpath near Tower Hill
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APPENDIX 5

Llangollen Road Photographs
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2) Former Site of |. C. Edwards Terracotta Works
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4) Former Entrance to j C. Edwards Offices
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5) Former Entrance to J. C. Edwards Offices

6) Ornamental Brickwork
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8) Rock Outcrop below rees along Llangollen oad
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9) Information Sign for J. C. Edwards Terracotta Works
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APPENDIX 6

Tref-y-nant Brook Photographs
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I) Sandstone on the bed of Tref-y-nant Brook near Duke of Wellington pub
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APPENDIX 7

Historical Painting (1794 Acrefair Mining)







APPENDIX 8

Historical Maps
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APPENDIX 9

June 2009 Historical Photographs of Former Rock Cutting
(and Present-day Photographs)
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Project Number : PN 193948

Project : THE TOWERS DAY NURSERY LTD, LLANGOLLEN ROAD, ACREFAIR, WREXHAM

|) Site of a Former Rock Cutting - Ist May 2019
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Project Number : PN 193948

Project : THE TOWERS DAY NURSERY LTD, LLANGOLLEN ROAD, ACREFAIR, WREXHAM

2) View down Tower Hill from the site of a Former Rock Cutting - Ist May 2019
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APPENDIX 10

BGS Geological Information
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APPENDIX |1

BGS 1:10,000 Scale Geological Map Coverage
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APPENDIX 12

BGS Borehole Records Maps
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APPENDIX I3

Coal Authority CON29M Non-Residential Mining Report
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Resolving the impacts of mining

CONZ29NV
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dential

THE TOWERS DAY NURSERY LTD
LLANGOLLEN ROAD

ACREFAIR
WREXHAM

Date of enquiry:

Date enquiry received:

Issue date:

Our reference:
Your reference:

21 January 2019
21 January 2019
21 January 2019

51001993197001
191649715_2




CONZ29M Non-Residential Mining Report

This report is based on, and limited to, the records held by the Coal
Authority, at the time we answer the search.

Client name 5 N (Acre?a\i-rﬁ
LANDMARK INFORMATION GROUP LIMITED B 8§ Wf}:"’“f"t

Enquiry address

THE TOWERS DAY NURSERY LTD, LLANGOLLEN
ROAD, ACREFAIR, WREXHAM

How to contact us

0345 762 6848 (UK)
+44 (0)1623 637 000 (International)

200 Lichfield Lane o
Reproduced by permission of

":l/'a::f'er:d o Ordnance Survey on behalf of
ottingnhamsnire HMSO. © Crown copyright and
NG18 4RG

database right 2019. All rights
reserved.

www.groundstability.com
Ordnance Survey Licence number: 100020315

m /company/the-coal-authority
ﬂ /thecoalauthority
u /coalauthority

© The Coal Authority Page 2 of 9
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Summary

Has the search report highlighted evidence or potential of

1 Past underground coal mining Yes
2 Present underground coal mining No
3 Future underground coal mining Yes
4 Mine entries Yes
5 Coal mining geology No
6 Past opencast coal mining No
7 Present opencast coal mining No
8 Future opencast coal mining No
9 Coal mining subsidence No
10 | Mine gas No
11 | Hazards related to coal mining No
12 | Withdrawal of support No
13 | Working facilities order No
14 | Payments to owners of former copyhold land No

For detailed findings, please go to page 4.

© The Coal Authority Page 3 of 9
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Detailed findings

1. Past underground coal mining

The property is not within a surface area that could be affected by any past recorded underground
coal mining.

However the property is in an area where the Coal Authority believes there is coal at or close to the
surface. This coal may have been worked at some time in the past. The potential presence of coal
workings at or close to the surface should be considered, particularly prior to any site works or
future development activity, as ground movement could still be a risk. Your attention is drawn to
the Comments on the Coal Authority information section of the report.

2. Present underground coal mining
The property is not within a surface area that could be affected by present underground mining.

3. Future underground coal mining

The property is not in an area where the Coal Authority has received an application for, and is
currently considering whether to grant a licence to remove or work coal by underground methods.

The property is not in an area where a licence has been granted to remove or otherwise work coal
using underground methods.

The property is not in an area likely to be affected from any planned future underground coal
mining.

However, reserves of coal exist in the local area which could be worked at some time in the future.

No notices have been given, under section 46 of the Coal Mining Subsidence Act 1991, stating that
the land is at risk of subsidence.

4. Mine entries
There are no known coal mine entries within, or within 20 metres of, the boundary of the property.

There may however be mine entries/additional mine entries in the local area which the Coal
Authority has no knowledge of.

© The Coal Authority Page 4 of 9
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5. Coal mining geology
The Coal Authority is not aware of any damage due to geological faults or other lines of weakness
that have been affected by coal mining.

6. Past opencast coal mining
The property is not within the boundary of an opencast site from which coal has been removed by
opencast methods.

7. Present opencast coal mining
The property does not lie within 200 metres of the boundary of an opencast site from which coal is
being removed by opencast methods.

8. Future opencast coal mining
There are no licence requests outstanding to remove coal by opencast methods within 800 metres
of the boundary.

The property is not within 800 metres of the boundary of an opencast site for which a licence to
remove coal by opencast methods has been granted.

9. Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the subject property, or any
property within 50 metres of the enquiry boundary, since 31 October 1994,

There is no current Stop Notice delaying the start of remedial works or repairs to the property.

The Coal Authority is not aware of any request having been made to carry out preventive works
before coal is worked under section 33 of the Coal Mining Subsidence Act 1991.

10. Mine gas
The Coal Authority has no record of a mine gas emission requiring action.

11. Hazards related to coal mining
The property has not been subject to remedial works, by or on behalf of the Coal Authority, under
its Emergency Surface Hazard Call Out procedures.

12. Withdrawal of support
The property is not in an area where a notice to withdraw support has been given.

The property is not in an area where a notice has been given under section 41 of the Coal Industry
Act 1994, cancelling the entitlement to withdraw support.

13. Working facilities order

The property is not in an area where an order has been made, under the provisions of the Mines
(Working Facilities and Support) Acts 1923 and 1966 or any statutory modification or amendment
thereof.

© The Coal Authority Page 5of 9
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14. Payments to owners of former copyhold land
The property is not in an area where a relevant notice has been published under the Coal Industry
Act 1975/Coal Industry Act 1994.

© The Coal Authority Page 6 of 9
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Comments on the Coal Authority
information

The Coal Authority own the copyright in this report and the information
used is protected by our database right.

In view of the mining circumstances a prudent developer would seek appropriate technical advice
before any works are undertaken.

Therefore if development proposals are being considered, technical advice relating to both the
investigation of coal and former coal mines and their treatment should be obtained before
beginning work on site. All proposals should apply good engineering practice developed for mining
areas. No development should be undertaken that intersects, disturbs or interferes with any coal or
mines of coal without the permission of the Coal Authority. Developers should be aware that the
investigation of coal seams/former mines of coal may have the potential to generate and/or
displace underground gases and these risks both under and adjacent to the development should
be fully considered in developing any proposals. The need for effective measures to prevent gases
entering into public properties either during investigation or after development also needs to be
assessed and properly addressed. This is necessary due to the public safety implications of any
development in these circumstances.

Additional remarks

Information provided by the Coal Authority in this report is compiled in response to the Law
Society’s CON29M Coal Mining enquiries. The said enquiries are protected by copyright owned by
the Law Society of 113 Chancery Lane, London WC2A 1PL. This report is prepared in accordance
with the Law Society’s Guidance Notes 2018, the User Guide 2006 and the Coal Authority’s Terms
and Conditions applicable at the time the report was produced.
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Disclaimer

The Coal Authority owns the copyright in this report and the information used to produce this
report is protected by our database rights. All rights are reserved and unauthorised use is
prohibited. If we provide a report for you, this does not mean that copyright and any other rights
will pass to you. However, you can use the report for your own purposes.

Alternative formats
If you would like this report in an alternative format, please contact our communications team.
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Enquiry boundary

Key

Approximate position of enquiry
boundary shown

How to contact us

0345 762 6848 (UK)
+44 (0)1623 637 000 (International)

200 Lichfield Lane
Mansfield
Nottinghamshire
NG18 4RG

www.groundstability.com

11 /company/the-coal-authority
.1 /thecoalauthority
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APPENDIX 14

Coal Authority Interactive Map Excerpt
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APPENDIX I5

Mining and Ground Stability Information




T Jo T abed 6T0Z-UeC-TZ  0°0GA 92IAI9S dnol9 uonewIoU| Jrewpue v

dNOYD NOILYHHOIN @ 08

N"09"%408YD0IAUS MMM gaMm
Woowomi e p Blellilellioy

2566 vv8 80 8L

OSE YT1T WYHXIIM

‘Iejaloy ‘peoy usjjobuel ‘pi AlesinN Aeq siemo 8yl

s|ielaq als

000T :(w) Jeyng yoreas
900 :(eH) ealy aus
v :901IS

0¥8ZVE ‘022L2E :@oUalajey puo [euoneN

__ 9Y6£6TNd
T T STZ6V9T6T

Joy Jawoisn)
:18qWINN J8pIO

uajjobuell

oS

s|re19@ 18pJo

. Josal] Yue:
. L JoreuL theo

/ Ei J

/

v 991|S - AlljiqeIs punous pue Buluiy

Al U YS90 A

sary B BUSI0d z

eleq Buuiy
2] ySdep o
=] -— & (i) PUBT P3INUI AlEgusiod
] _— @ CHRRACUDN] PUET PRI AlEURIod
uobifjag aun Jog
asf pue [eaLoISIH
S b oo e et e adiens
A —_— ¢ apubi] 7 (205 jo By
Z JR— 0 |BaaLag) BUIALENE) PUE BUILILY
= —_— [ o feiaugy
4] _ ¢ SURNYSUCT UsOUUN 'dea
E — 0 BUIALENE [BISUSS
2]  — 4 punDIg parnisig
[ speus Iy
uobflog  aury wiog Buy - sasn P Hoolg
pueT )sed) sasn [eL)Shpu] aAeuIWRIUOYD Allenuajod Weu-A=J81 1

o 18 AL o s [
ade ] wodesummsybueeg Y (slepngpeuosds <7 sys peyiseds <7
leJauan

(000°0T:T) UOIRWIOJU| BSN PUET [eD1I0ISIH

oorrre

00SHIT S00BIT [T 3 aoazEr 00SHZE o0sEn




€107 mmmn_ 6T02-UeL-TZ O'STA 9SS dnoID UOIeLLIoU| Sewpue v

dNOYD NOILYWHOANI @8 8

IN°007%03U0IIAUS WA oM
1866 718 780 xed
2566 vv8 Y80 oL

JIDWIPUDT

OSEVITI

INVHXIHM ‘Irejoioy ‘peoy usjjobuer ‘pi AissinN Aeq siemol ayL

000T
900
v

s|ielad aMs

‘(W) Jayng yoress

{(eH) ealy alIS
S

OV8ZYE ‘022,28  :90udIR)RY PUS [euoieN

9V6E6TN
T T GT/6v9T6T

oy Jawoisn)
“1aquinN Japio

s|relaq Japlio

i
i
i
{--giv-4 |
! I
i
™ Y,

alnjead pelelsd BullIy Jes

almesd pale|gd fuiduing suug

uoBAlog g DUy Jes pue Buidwing suug

ma Aap, m m slelapoly
Mo yhiH Q

splezeH Aupgels punois ejdisdeljon
10} [enualod

M AIEA _H_ BIETCT I
Mo UEIH _H_

spaezeH Aljiqers punols gqissaidwos
1o} [enualod

arden g ang [
0 aaualglay fuuesg VA (shayng pawaadg ﬂ../\“ alg pawads O
[elauat)

(000°05:T) el All|IqRIS PUNOID

— o ‘Zep2Z000) JSqUIny ssusa] paussey spubiy v i Buddoo umaio
T T =
- _ W
FNTREEN
N A= ! y - b = s
00047E 000 +7E
= x —
) '
| — )
) E=
¥ .r., =
= =
24 =
= N s
- p
=1U
0054PE FN 0051ve
“ s
- L)
%
¥ o0 .
7
N - d
v ' ay. ¥ N - b iy N L
- v . - "
= 1 T
0002¥E 0002¥E
N
* ¥ D..__ S L %
NY _ o ; % X
' " 1 § . -
; Y
N ; . . N
' A A
ﬂ " T - - -
LY
0052re - 3 ) 2 = 0052re
- = 1 >
7 - g
: - -~
r =% “
B . ’
£ L9]] e [ J
-
T N 4
000EVE Ay — 000E¥E
’ hy \ N
1 AR 3 = r
A
“f . . ]
v ¥
- ./. - ) -
00SEVE - = 2 00SEVE
[] /ll_f/u \
'
B 1 : L
; . T ¥ =
I X
- - X ] b
-
: p./
000FvE &N 000+FE

A//

AN

00SwvE

-,

£ W.mg/ \ N

NN

AN AN

00062 00582E ooosze 005428 000sge 00592E

000828 005528




€log mmmn_ 6T02-UeL-TZ O'STA 9SS dnoID UOIeLLIoU| Sewpue v

dNOYD NOILYWHOANI @8 @

o e IDWIPUDT

2566 Y8 80 eL
0004¥E
9SE YT T
INVHXIEM ‘rejaioy ‘peoy uajjobuel ‘pi7 AussinN Aeq siemo) ayl
s|relad 9IS % . :
w {47 ’ e 2 e ) i e
000T ‘(W) Jayng yoress y = < AR - > - =
90'0 (eH) valY AUIS ~ T R 1y aajuad h..qr.l__..._.a =
v 0015 - : AN BALY = ENIPY J Z 0L %‘ N
0v8ZYE ‘0zzLze  1@OUIB)eY PUS [euOleN ! . SN b w h 3 o {
__ 9¥6E6TNd 4oy JawWoisny 7 Iy | ] /7 i ¥ £
T T STL6Y9T6T JAQUINN J9pPIO : r*er N Fi .

s|relaq Japlio

Vv 991|S - A)|Igels punoio pue Buluiy

000EVE F—f - - T r = ] 000EVE

[Xlea LT m m slelspoly
Mo Yo @

spJezeH ANjiqels UoNN|oSsig pUNoIs
10} [enusiod

00SEVE

mo AlBp _H_ alelspaly

sy UGIH _H_

spJezeH Aujigels puncis splspue
10} [enua104

arden [g] s [
Wind adusialsy Guleag VA (5uaLng pauIads O ajig pauoads O 1
|elauacsy

(000°05:T) el All|IqRIS PUNOID

r
]
[}

00 ywd ===~

00062 00582E ooosze 005428 0o00sge 00592E 00082 005528




€ Jo € abed

6T0Z-UBL-TZ  O'GTA 99WISS dNOID UONEWIOoJ] SewpueT v

dNOYD NOILYWHOANI @8 8

IN°007%03U0IIAUS WA oM
1866 718 780 xed
2566 vv8 Y80 oL

JIDWIPUDT

OSEVITI

INVHXIHM ‘Irejoioy ‘peoy usjjobuer ‘pi AissinN Aeq siemol ayL

000T
900

v

0v8ZYE ‘022L2E
~_ 9v6E6TNd
T T GT6V9T6T

s|ielad aMs

‘(W) Jayng yoress
{(eH) ealy alIS
Bl

:90UB19§9Y PUO [euoleN

oy Jawoisn)
“1aquinN Japio

s|relaq Japlio

i
i
i

{--giv-4 |
i

Bl21apoly

o Asp, @
Mo yoIH @

splezeH AMlige)s punols
Ae|n Bulams 1o Bupjuuys

10} [enualod
o e, _H_

sy UGIH _H_

spJezeH Ayjigels punols pues Buluuny
10} fenualod

alelspaly

arden [g] s [
Wind adusialsy Guleag VA (5uaLng pauIads O ajig pauoads O
|elauacsy

(000°05:T) el All|IqRIS PUNOID

000+vE

006478

000EvE

00GEre

000EVE

00SEVE

000FvE

00SwvE

‘Zep22000) JSqUINy ssusa] paussey spufiy v - Buddoo umaio

N — &
- é - L W
o W A O
WS AD o1 SSE
- 00047
= — = ——
a A
N
. L = -
T e
-~ = .,
005 17E
: v
< | /i X
L
= 5
1 N x ; :
L) ! "
\ ! 3 7 .w:l._ ik - -_Hﬂ_
= = Ny N 000278
v - e (" -~
[ N = v = C
% = J
) + D =
4 <R\ ] hw
ill{' -
C =
Q =10 a317])
\ ¥ - i
) . 1 =
—
2 . — e
| i
S 7
= o A
691 nw M
\ 0/l e i
= ’ > ) . ]
/ , & :
> u > DO0EVE
Ny
A \ J - -
R T = =l Ly
o’ - i
£l T [ . F
' f
i . B i
A ! \4 AA
b
: R $ A
A b N
5 D0SEVE
W ! N i \ N
) 2
\ 1 h
.
> ) i A -
X
b e \ (0]
B h
~ 4
A
r I
b )
¥ - =
_ r - | 0ootre
i = -
o - I
¥ ;
=" = (4 &
- ¢ - N L J
J - e -
. — LY - / o0svvE
i | ( \I\‘..‘ N
i N/ -
0 x\. ; p
L \ ) N f
r i) S Y ] J | &S I N4
Do062e 00s82E Do08ze 00522¢ o0022E - Donsze nossze




Envirocheck ® Report:

Mining and Ground
Stability Datasheet

Order Detalls:

Order Number:
191649715 1 1

Customer Reference:
PN193946

National Grid Reference:
327220, 342840

Slice:
A

Site Area (Ha):
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Search Buffer (m):
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Site Details:

The Towers Day Nursery Ltd, Llangollen Road
Acrefair

WREXHAM
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Client Details:

Mr J Booth

Geotechnics Ltd

The Geotechnical Centre
Unit 1 Borders Industrial Park
River Lane

Saltney

CH4 8RJ
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Report Section and Details Page Number

Summary -

The Summary section provides an overview of the data contained within the report, detailing the number of data set features
or the existence of a data set in relation to the buffer selected.

For ease of reference, the report is broken down into 4 sections of data; Mining and Natural Cavities Data, Historical Land
Use Information (1:2,500), Historical Land Use Information (1:10,000) and Ground Stability Data (1:50,000).

Mining and Natural Cavities Data 1

The Mining and Natural Cavities Data section features data sets related to the existence of mining areas and their potential
hazards; and details of naturally formed cavities.

Data sets within this section are not plotted, with the exception of BGS Recorded Mineral Sites and Potential Mining Areas
which feature on the Historical Land Use Information (1:10,000) map.

Historical Land Use Information (1:2,500) 11

The Historical Land Use Information (1:2,500) section contains data captured from analysis carried out by Landmark of
1:1,250 and 1:2,500 scale historical Ordnance Survey mapping, identifying areas where, historically, the land uses were
potentially contaminative.

For the purpose of this Envirocheck module, only historical data relating to mining and ground stability has been included and
plotted on the corresponding Historical Land Use Information (1:2,500) map. This section also includes the Subterranean
Features data set, which details various man-made and man-used underground spaces obtained from the Subterranea
Britannica society.

Historical Land Use Information (1:10,000) 12

The Historical Land Use (1:10,000) section covers data captured from the systematic analysis carried out by Landmark of
1:10, 560 and 1:10,000 scale historical Ordnance Survey mapping dating back to the mid-19th century, identifying potentially
contaminative past industrial land uses.

For the purpose of this Envirocheck module, only data relating to mining and ground stability has been included and plotted
on the accompanying Historical Land Use Information (1:10,000) map.

Ground Stability Data (1:50,000) 17

The Ground Stability (1:50,000) section includes the BGS Geosure data suite, reporting features to 250m and plotted onto 3
separate maps. Also reported is brine subsidence, brine mining and salt mining data sets, of which Brine Pumping and Salt
Mining Related Features are plotted, and subsidence insurance claims and insurance investigations data, which is not
plotted.

Historical Map List 18

The Historical Map List section details the historical mapping that has been analysed for your site, in relation to the Historical
Land Use Information sections.

Data Currency 19
Data Suppliers 20
Useful Contacts 21
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© Landmark Information Group Limited 2019. The Copyright on the information and data and its format as contained in this Envirocheck® Report ("Report") is the property of
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The Mining Instability data was obtained on licence from Ove Arup & Partners Limited (for further information, contact mining.review@arup.com). No reproduction or further use of

such Data is to be made without the prior written consent of Ove Arup & Partners Limited. The supplied Mining Instability data is derived from publicly available records and other
third party sources and neither Ove Arup & Partners nor Landmark warrant the accuracy or completeness of such information or data.
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Summary

Data Type NE;gbeer OnSite | 0to250m | 251to 500m | 501 to 1000m
Mining and Natural Cavities Data

BGS Recorded Mineral Sites pg 1 5 31
Coal Mining Affected Areas pg 7 Yes n/a n/a n/a
Man Made Mining Cavities

Mining Instability pg 7 Yes n/a n/a n/a
Natural Cavities

Non Coal Mining Areas of Great Britain pg 7 Yes n/a n/a
Potential Mining Areas pg 7 2 8 3 9
Historical Land Use Information (1:2,500)

Extractive Industries or Potential Excavations from 1855-1909 (100m) pg 11 1 n/a n/a
Extractive Industries or Potential Excavations from 1893-1915 (100m) pg 11 1 n/a n/a
Extractive Industries or Potential Excavations from 1906-1937 (100m) pg 11 1 n/a n/a
Extractive Industries or Potential Excavations from 1924-1949 (100m) n/a n/a
Extractive Industries or Potential Excavations from 1950-1980 (100m) n/a n/a
Subterranean Features (100m) n/a n/a
Historical Land Use Information (1:10,000)

Air Shafts pg 12 1
Disturbed Ground

General Quarrying pg 12 6
Heap, unknown constituents pg 12 1 4 15
Mineral Railway pg 13 4 2 6
Mining & quarrying general pg 13 2 4 10
Mining of coal & lignite pg 14 4 8
Quarrying of sand & clay, operation of sand & gravel pits pg 15 3
Former Marshes

Potentially Infilled Land (Non-Water) pg 15 1 6 19
Potentially Infilled Land (Water) pg 16 6 3
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geatechnics Summary

Data Type NE;gbeer On Site 0to 250m | 251 to 500m | 501 to 1000m
Ground Stability Data (1:50,000)
CBSCB Compensation District n/a n/a n/a
Brine Pumping Related Features

Brine Subsidence Solution Area

Potential for Collapsible Ground Stability Hazards pg 17 Yes n/a n/a
Potential for Compressible Ground Stability Hazards pg 17 Yes n/a n/a
Potential for Ground Dissolution Stability Hazards pg 17 Yes n/a n/a
Potential for Landslide Ground Stability Hazards pg 17 Yes Yes n/a n/a
Potential for Running Sand Ground Stability Hazards pg 17 Yes n/a n/a
Potential for Shrinking or Swelling Clay Ground Stability Hazards pg 17 Yes n/a n/a
Salt Mining Related Features
Subsidence Insurance Claims n/a n/a
Subsidence Investigations pg 17 1 n/a n/a

Report Version v53.0
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Mining and Natural Cavities Data

Quadrant )
Map _ Reference | EStimated
D Details (Compass Dlstanc;e Contact NGR
Direction) | From Site
BGS Recorded Mineral Sites
1 Site Name: Tref-Y-Nant A13sSW 302 1 327187
Location: Cefn-Mawr, Wrexham, Denbighshire (S) 342527
Source: British Geological Survey, National Geoscience Information Service
Reference: 185696
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
1 Site Name: Tref-Y-Nant ABNW 332 1 327194
Location: Cefn-Mawr, Wrexham, Denbighshire S) 342496
Source: British Geological Survey, National Geoscience Information Service
Reference: 185695
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
2 Site Name: Tre-Y-Nant Hall A13NE 377 1 327514
Location: Cefn-Mawr, Wrexham, Denbighshire (NE) 343109
Source: British Geological Survey, National Geoscience Information Service
Reference: 185691
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
3 Site Name: Edward'S Clay Pit A1ANW 465 1 327700
Location: Cefn-Mawr, Ruabon, Wrexham, Clwyd (E) 342855
Source: British Geological Survey, National Geoscience Information Service
Reference: 98661
Type: Opencast
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Common Clay and Shale
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
3 Site Name: Plas Kynaston A14ANW 472 1 327706
Location: Cefn-Mawr, Wrexham, Denbighshire (E) 342875
Source: British Geological Survey, National Geoscience Information Service
Reference: 185699
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
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Mining and Natural Cavities Data

Quadrant )
Map _ Reference | EStimated
D Details (Compass Dlstanc;e Contact NGR
Direction) | From Site
BGS Recorded Mineral Sites
4 Site Name: Mill Inn ABNE 504 1 327476
Location: Cefn-Mawr, Wrexham, Denbighshire (SE) 342395
Source: British Geological Survey, National Geoscience Information Service
Reference: 185694
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
5 Site Name: Plas Kynaston A14SW 513 1 327690
Location: Cefn-Mawr, Wrexham, Denbighshire (SE) 342609
Source: British Geological Survey, National Geoscience Information Service
Reference: 185692
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
6 Site Name: Plas-Aber-Nant A14SW 551 1 327777
Location: Cefn-Mawr, Wrexham, Denbighshire (E) 342750
Source: British Geological Survey, National Geoscience Information Service
Reference: 185698
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
7 Site Name: Mill Inn AINW 589 1 327628
Location: Cefn-Mawr, Wrexham, Denbighshire (SE) 342406
Source: British Geological Survey, National Geoscience Information Service
Reference: 185693
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
8 Site Name: Penbedw Fireclay Works Coal Pit A18SE 612 1 327385
Location: Acrefair, Ruabon, Wrexham, Clwyd (N) 343450
Source: British Geological Survey, National Geoscience Information Service
Reference: 98680
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
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Mining and Natural Cavities Data

Quadrant )
Map _ Reference | EStimated
D Details (Compass Dlstanc;e Contact NGR
Direction) | From Site
BGS Recorded Mineral Sites
8 Site Name: Penbedw Fireclay Works A18SE 637 1 327385
Location: Acrefair, Ruabon, Wrexham, Clwyd (N) 343475
Source: British Geological Survey, National Geoscience Information Service
Reference: 14102
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation
Commaodity: Fireclay
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
9 Site Name: Trevor-Isaf AINW 696 1 327613
Location: Garth, Wrexham, Denbighshire (SE) 342256
Source: British Geological Survey, National Geoscience Information Service
Reference: 185711
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures
Formation (Undifferentiated)
Commodity: Coal - Deep
Positional Accuracy: Located by supplier to within 20m
BGS Recorded Mineral Sites
10 Site Name: Garth Brickworks Al12SW 750 1 326480
Location: Trevor, Llangollen, Clwyd (W) 342650
Source: British Geological Survey, National Geoscience Information Service
Reference: 7086
Type: Opencast
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Common Clay and Shale
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
11 Site Name: Penbedw Fireclay Works Coal Pit A18NE 753 1 327405
Location: Acrefair, Ruabon, Wrexham, Clwyd (N) 343590
Source: British Geological Survey, National Geoscience Information Service
Reference: 98681
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
12 Site Name: Caeglo Colliery, Bye Pit Al4NE 777 1 328010
Location: Cefn-Mawr, Ruabon, Wrexham, Clwyd (E) 342900
Source: British Geological Survey, National Geoscience Information Service
Reference: 98670
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location: ~ Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
13 Site Name: Penbedw Fireclay Works A18NE 818 1 327355
Location: Acrefair, Ruabon, Wrexham, Clwyd (N) 343665
Source: British Geological Survey, National Geoscience Information Service
Reference: 98676
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Fireclay
Positional Accuracy: Located by supplier to within 10m
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Mining and Natural Cavities Data

Quadrant )
Map _ Reference | EStimated
D Details (Compass Dlstanc;e Contact NGR
Direction) | From Site
BGS Recorded Mineral Sites
14 Site Name: Caeglo Colliery, Wards Deep Engine Pit Al4NE 820 1 328055
Location: Cefn-Mawr, Ruabon, Wrexham, Clwyd (E) 342860
Source: British Geological Survey, National Geoscience Information Service
Reference: 98671
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
15 Site Name: Garth Trevor Quarry A7TNW 825 1 326466
Location: Ruabon, Clwyd (SW) 342476
Source: British Geological Survey, National Geoscience Information Service
Reference: 242273
Type: Opencast
Status: Ceased
Operator: Unknown Operator
Operator Location: ~ Not Supplied
Periodic Type: Carboniferous
Geology: Gwespyr Sandstone
Commaodity: Sandstone
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
16 | Site Name: Penbedw Fireclay Works AL19SW 851 1 327780
Location: Acrefair, Ruabon, Wrexham, Clwyd (NE) 343510
Source: British Geological Survey, National Geoscience Information Service
Reference: 98677
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Fireclay
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
17 Site Name: Garth Trevor Quarry Al2SW 856 1 326408
Location: Ruabon, Clwyd (W) 342532
Source: British Geological Survey, National Geoscience Information Service
Reference: 5649
Type: Opencast
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Gwespyr Sandstone
Commaodity: Sandstone
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
18 Site Name: Cefn Stone Quarries Al4SE 858 1 328037
Location: Cefn Mawr, Ruabon, Denbighshire (E) 342541
Source: British Geological Survey, National Geoscience Information Service
Reference: 198579
Type: Opencast
Status: Ceased
Operator: Individual'S Name Withheld
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Cefn Rock
Commaodity: Sandstone
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
19 Site Name: Delph A19SW 878 1 327894
Location: Ruabon, Wrexham, Denbighshire (NE) 343436
Source: British Geological Survey, National Geoscience Information Service
Reference: 185703
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
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Mining and Natural Cavities Data

Quadrant )
Map _ Reference | EStimated
D Details (Compass Dlstanc;e Contact NGR
Direction) | From Site
BGS Recorded Mineral Sites
20 Site Name: Cefn Mawr AINE 882 1 327996
Location: Cefn Mawr, Ruabon, Wrexham, Denbighshire (SE) 342400
Source: British Geological Survey, National Geoscience Information Service
Reference: 8455
Type: Opencast
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Cefn Rock
Commaodity: Sandstone
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
21 Site Name: Cefn Stone Quarries A9INE 890 1 327964
Location: Cefn Mawr, Ruabon, Denbighshire (SE) 342336
Source: British Geological Survey, National Geoscience Information Service
Reference: 198580
Type: Opencast
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Cefn Rock
Commaodity: Sandstone
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
22 Site Name: Penbedw A19NW 894 1 327597
Location: Ruabon, Wrexham, Denbighshire (NE) 343674
Source: British Geological Survey, National Geoscience Information Service
Reference: 185702
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location: ~ Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
23 Site Name: Delph Cottages ALINW 898 1 327728
Location: Ruabon, Wrexham, Denbighshire (NE) 343607
Source: British Geological Survey, National Geoscience Information Service
Reference: 185679
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
24 Site Name: Cefn Colliery A9SW 903 1 327730
Location: Cefn-Mawr, Ruabon, Wrexham, Clwyd (SE) 342085
Source: British Geological Survey, National Geoscience Information Service
Reference: 98673
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
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Mining and Natural Cavities Data

Quadrant )
Map _ Reference | EStimated
D Details (Compass Dlstanc;e Contact NGR
Direction) | From Site
BGS Recorded Mineral Sites
25 Site Name: Penbedw A18NE 905 1 327474
Location: Ruabon, Wrexham, Denbighshire (N) 343729
Source: British Geological Survey, National Geoscience Information Service
Reference: 185687
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
26 Site Name: Penbedw Fireclay Works ALINW 923 1 327660
Location: Acrefair, Ruabon, Wrexham, Clwyd (NE) 343675
Source: British Geological Survey, National Geoscience Information Service
Reference: 98678
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Fireclay
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
27 Site Name: Cefn Stone Quarries, No. 1 A14SE 924 1 328110
Location: Cefn-Mawr, Ruabon, Wrexham, Clwyd (E) 342550
Source: British Geological Survey, National Geoscience Information Service
Reference: 14103
Type: Opencast
Status: Ceased
Operator: Individual'S Name Withheld
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Cefn Rock
Commodity: Sandstone
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
28 Site Name: Delph A19SE 958 1 327988
Location: Ruabon, Wrexham, Denbighshire (NE) 343448
Source: British Geological Survey, National Geoscience Information Service
Reference: 185704
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
29 Site Name: Cefn Colliery, Cae Gwily Pit A9SW 960 1 327735
Location: Cefn-Mawr, Ruabon, Wrexham, Clwyd (SE) 342020
Source: British Geological Survey, National Geoscience Information Service
Reference: 98672
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Coal Measures Group
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
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Mining and Natural Cavities Data

Quadrant )
Map _ Reference | EStimated
D Details (Compass Dlstanc;e Contact NGR
Direction) | From Site
BGS Recorded Mineral Sites
30 Site Name: Delph Cottages ALINW 966 1 327654
Location: Ruabon, Wrexham, Denbighshire (NE) 343727
Source: British Geological Survey, National Geoscience Information Service
Reference: 185690
Type: Underground
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation And Pennine Middle Coal Measures|
Formation (Undifferentiated)
Commaodity: Coal - Deep
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
31 Site Name: Delph Brick & Tile Works ALINW 978 1 327875
Location: Delph, Ruabon, Clwyd (NE) 343595
Source: British Geological Survey, National Geoscience Information Service
Reference: 14106
Type: Opencast
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Pennine Lower Coal Measures Formation
Commaodity: Common Clay and Shale
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
32 Site Name: Gwernydd Clay Pit A12SW 980 1 326227
Location: Garth, Wrexham, Denbighshire (W) 342788
Source: British Geological Survey, National Geoscience Information Service
Reference: 185713
Type: Opencast
Status: Ceased
Operator: Unknown Operator
Operator Location:  Not Supplied
Periodic Type: Quaternary
Geology: Till, Devensian
Commaodity: Common Clay and Shale
Positional Accuracy: Located by supplier to within 10m
BGS Recorded Mineral Sites
33 Site Name: Cefn Stone Quarries, No. 2 Al4SE 998 1 328230
Location: Cefn-Mawr, Ruabon, Clwyd (E) 342775
Source: British Geological Survey, National Geoscience Information Service
Reference: 14104
Type: Opencast
Status: Ceased
Operator: Individual'S Name Withheld
Operator Location:  Not Supplied
Periodic Type: Carboniferous
Geology: Cefn Rock
Commodity: Sandstone
Positional Accuracy: Located by supplier to within 10m
Coal Mining Affected Areas
Description: In an area which may be affected by coal mining activity. It is recommended A13NE 0 2 327221
that a coal mining report is obtained from the Coal Authority. Contact details (E) 342844
are included in the Useful Contacts section of this report.
Mining Instability
Mining Evidence: Inconclusive Coal Mining A13NE 0 3 327221
Source: Ove Arup & Partners (E) 342844
Boundary Quality:  As Supplied
Non Coal Mining Areas of Great Britain
Risk: Highly Unlikely A13NE 0 1 327221
Source: British Geological Survey, National Geoscience Information Service (E) 342844
Potential Mining Areas
34 Name: Llangollen Rural A13NE 0 4 327221
Ceased Operation:  Not Supplied (E) 342844
Commaodity: Coal and Lead Ore
Reference: Not Supplied
Alternate Not Supplied
Name/Mine:
Custodian: Not Supplied
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Mining and Natural Cavities Data

Quadrant )
Map _ Reference | EStimated
D Details (Compass Dlstanc;e Contact NGR
Direction) | From Site

Potential Mining Areas

35 Name: Trefynant A13NE 0 4 327221
Ceased Operation: 1911 (E) 342844
Commaodity: Fireclay; Seam under the Lower Half Yard
Reference: 5694
Alternate Nos. 1, 2,3
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas

36 Name: Abernant A13SE 177 4 327412
Ceased Operation: 1912 (E) 342841
Commaodity: Coal and Fireclay; Half Yard Bench; New
Reference: 5974
Alternate Not Supplied
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas

37 Name: Acrefair A13SE 177 4 327412
Ceased Operation: 1889 (E) 342841
Commodity: Coal and Fireclay; Half Yard; Firedamp
Reference: 2334
Alternate Blacksmith
Name/Mine:
Alternate Nos. 7, 8,9, 10
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas

38 Name: Cefn A13SE 177 4 327412
Ceased Operation:  Not Supplied (E) 342841
Commaodity: Coal
Reference: Not Supplied
Alternate Not Supplied
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas

39 Name: Caeglo A13SE 177 4 327412
Ceased Operation:  Not Supplied (E) 342841
Commaodity: Coal; New; Three Yard or Main; Nant or Big; Yard; Wall and Bench;

Lwynennion; Ironstone

Reference: Not Supplied
Alternate Not Supplied
Name/Mine:
Custodian: E. Lloyd Jones, Plas-Isa, Rhosymedre, Wrexham.
Potential Mining Areas

40 Name: Cefn A13SE 177 4 327412
Ceased Operation: 1862 (E) 342841
Commodity: Coal; Warras; Dirty; New or Quaker; Main or Three Yard and Bind; Stone;

Cefn; Top Yard; Lower Yard; Cannel; Wall and Bench; Ironstone

Reference: Not Supplied
Alternate Not Supplied
Name/Mine:
Custodian: E. Lloyd Jones, Plas-Isa, Rhosymedre, Wrexham.
Potential Mining Areas

41 Name: Cefn and Caeglo A13SE 177 4 327412
Ceased Operation: 1868 (E) 342841
Commaodity: Coal; Dirty; New or Quaker; Main; Stone; Yard; Wall and Bench; Ironstone
Reference: Not Supplied
Alternate Not Supplied
Name/Mine:
Custodian: E. Lloyd Jones, Plas-Isa, Rhosymedre, Wrexham.
Potential Mining Areas

42 Name: Plaskynaston A13SE 177 4 327412
Ceased Operation: 1927 (E) 342841
Commaodity: Coal; Seven Feet; Quaker; Main; Cannel or Lower Yard
Reference: 9549
Alternate Caeglo
Name/Mine:
Alternate Cefn
Name/Mine:
Alternate Nos. 1, 2
Name/Mine:
Custodian: Not Supplied
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Mining and Natural Cavities Data

Quadrant = g
Map ; Reference Ds_tlmate c G
D Details (Compass : |stan;e ontact NGR
Direction) | From Site
Potential Mining Areas
43 Name: Garth A13SW 207 4 327009
Ceased Operation: 1951 (W) 342779
Commaodity: Fireclay; Ganister
Reference: 15060
Alternate Not Supplied
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas
44 Name: Acrefair A13NE 318 4 327226
Ceased Operation: 1911 (N) 343177
Commaodity: Coal and Fireclay; Yard
Reference: 5646
Alternate Nos. 1, 2,3
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas
45 Name: Acrefair A13NE 366 4 327417
Ceased Operation:  Not Supplied (NE) 343174
Commaodity: Coal; Two Yard; Lower Yard; Wall and Bench
Reference: Not Supplied
Alternate Not Supplied
Name/Mine:
Custodian: E. Lloyd Jones, Plas-Isa, Rhosymedre, Wrexham.
Potential Mining Areas
46 Name: Penbedw A13NE 366 4 327417
Ceased Operation: 1912 (NE) 343174
Commaodity: Coal and Fireclay; Half Yard; Stone
Reference: 5916
Alternate Not Supplied
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas
a7 Name: Acrefair AL4ANW 662 4 327819
Ceased Operation: 1825 (NE) 343167
Commaodity: Coal; Seam unnamed
Reference: Not Supplied
Alternate Not Supplied
Name/Mine:
Custodian: Black Park Colliery Co. Ltd., Chirk, Wrexham.
Potential Mining Areas
48 Name: Plasmadoc A14ANW 662 4 327819
Ceased Operation: 1867 (NE) 343167
Commaodity: Coal; Red; Stone; Upper Yard or Crank; Lower Yard; Half Yard and Firedamp;
Three Yard; Two Yard; Wall and Bench; Ironstone
Reference: Not Supplied
Alternate Coed Mawr
Name/Mine:
Alternate Room
Name/Mine:
Custodian: E. Lloyd Jones, Plas-Isa, Rhosymedre, Wrexham.
Potential Mining Areas
49 Name: Penbedw A18NE 721 4 327233
Ceased Operation: 1879 (N) 343579
Commaodity: Coal; Nant
Reference: 1052
Alternate Nos. 1, 3
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas
50 | Name: Delf A18NE 744 4 327424
Ceased Operation: 1850 (N) 343576
Commodity: Coal; Stone; Big; Wall and Bench; Ironstone
Reference: Not Supplied
Alternate Nos. 1 to 35
Name/Mine:
Custodian: E. Lloyd Jones, Plas-Isa, Rhosymedre, Wrexham.
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Mining and Natural Cavities Data

Quadrant )
Map _ Reference | EStimated
D Details (Compass Dlstanc;e Contact NGR
Direction) | From Site

Potential Mining Areas

51 Name: Newbridge AINW 748 4 327806
Ceased Operation:  Not Supplied (SE) 342363
Commaodity: Coal
Reference: Not Supplied
Alternate Cefn
Name/Mine:
Alternate Coach House
Name/Mine:
Alternate Field
Name/Mine:
Custodian: E. Lloyd Jones, Plas-Isa, Rhosymedre, Wrexham.
Potential Mining Areas

52 Name: Cheshire ALONW 926 4 327826
Ceased Operation: 1867 (NE) 343569
Commaodity: Coal; Upper Yard; Two Yard or Nant; Red; Lower Yard; New; Half Yard and

Firedamp; Wall and Bench

Reference: Not Supplied
Alternate Not Supplied
Name/Mine:
Custodian: E. Lloyd Jones, Plas-Isa, Rhosymedre, Wrexham.
Potential Mining Areas

53 Name: Delph A19NW 927 4 327826
Ceased Operation: 1950 (NE) 343571
Commaodity: Fireclay; New
Reference: 15059
Alternate Not Supplied
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas

54 Name: Delph AI9NW 927 4 327826
Ceased Operation: 1936 (NE) 343571
Commaodity: Fireclay; Lower Yard; New or Buff
Reference: 12023
Alternate Plas Isaf
Name/Mine:
Custodian: Not Supplied
Potential Mining Areas

55 Name: Wynnstay A14SE 982 4 328216
Ceased Operation: 1927 (E) 342828
Commaodity: Coal; New or Cefn; Peacock; Quaker; Main; Upper Yard; Lower Yard; Upper

Stone; Lower Stone; Wall and Bench

Reference: 9550
Alternate Nos. 1, 2,3
Name/Mine:
Custodian: Not Supplied
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Historical Land Use Information (1:2,500)

Quadrant = g
Map ; Reference Ds_tlmate c G
D Details (Compass : |stan;e ontact NGR
Direction) | From Site

Extractive Industries or Potential Excavations from 1855-1909

56 Use: Tref-y-nant Fire Clay Works A13SE 32 - 327247
First Map Published 1874 (SE) 342811
Date:
Last Map Published 1875
Date:
Extractive Industries or Potential Excavations from 1893-1915

57 Use: Fire Clay Works A13SW 53 - 327204
First Map Published 1899 (S) 342776
Date:
Last Map Published 1899
Date:
Extractive Industries or Potential Excavations from 1906-1937

58 Use: Fire Clay Works A13SW 51 - 327204
First Map Published 1912 (S) 342778
Date:
Last Map Published 1912
Date:

Order Number: 191649715 1 1 Date: 21-Jan-2019 rpr_ec_datasheet v53.0 A Landmark Information Group Service Page 11 of 21



Historical Land Use Information (1:10,000)

Quadrant = g
Map ; Reference Ds_tlmate c G
D Details (Compass : |stan;e ontact NGR
Direction) | From Site

Air Shafts

59 Use: Not Supplied A14SW 507 - 327741
Date of Mapping: 1900 (E) 342807
General Quarrying

60 Use: Not Supplied A14SE 819 - 328001
Date of Mapping: 1879 - 1914 (E) 342557
General Quarrying

61 Use: Not Supplied A12SW 832 - 326441
Date of Mapping: 1963 (Sw) 342515
General Quarrying

61 Use: Not Supplied A12SW 854 - 326405
Date of Mapping: 1879 (W) 342545
General Quarrying

62 Use: Not Supplied A14SE 835 - 328018
Date of Mapping: 1879 - 1963 (E) 342555
General Quarrying

63 Use: Not Supplied ATNW 843 - 326452
Date of Mapping: 1879 (SW) 342465
General Quarrying

64 Use: Not Supplied A14SE 884 - 328108
Date of Mapping: 1879 - 1963 (E) 342705
Heap, unknown constituents

65 Use: Not Supplied A13SE 138 - 327372
Date of Mapping: 1879 (E) 342837
Heap, unknown constituents

66 Use: Not Supplied A18SE 357 - 327344
Date of Mapping: 1879 (N) 343196
Heap, unknown constituents

67 Use: Not Supplied A18SW 360 - 327193
Date of Mapping: 1879 (N) 343217
Heap, unknown constituents

68 Use: Not Supplied A18SE 432 - 327319
Date of Mapping: 1879 (N) 343280
Heap, unknown constituents

69 Use: Not Supplied A18SW 475 - 327187
Date of Mapping: 1879 (N) 343332
Heap, unknown constituents

70 Use: Not Supplied AL4ANW 503 - 327660
Date of Mapping: 1879 (NE) 343124
Heap, unknown constituents

71 Use: Not Supplied A18SE 506 - 327433
Date of Mapping: 1879 (NE) 343322
Heap, unknown constituents

72 Use: Not Supplied A14ANW 571 - 327805
Date of Mapping: 1879 (E) 342880
Heap, unknown constituents

73 Use: Not Supplied A14ANW 572 - 327796
Date of Mapping: 1879 (E) 342968
Heap, unknown constituents

74 Use: Not Supplied A18SE 609 - 327360
Date of Mapping: 1914 (N) 343452
Heap, unknown constituents

75 Use: Not Supplied A7TNE 694 - 326674
Date of Mapping: 1995 (Sw) 342395
Heap, unknown constituents

76 Use: Not Supplied A14ANE 696 - 327906
Date of Mapping: 1879 (E) 343037
Heap, unknown constituents

77 Use: Not Supplied A7TNE 700 - 326854
Date of Mapping: 1879 (Sw) 342229
Heap, unknown constituents

78 Use: Not Supplied A7SE 789 - 326851
Date of Mapping: 1879 (Sw) 342128
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Historical Land Use Information (1:10,000)

Quadrant = g
Map ; Reference Ds_tlmate c G
D Details (Compass : |stan;e ontact NGR
Direction) | From Site

Heap, unknown constituents

79 Use: Not Supplied AINW 825 - 327803
Date of Mapping: 1879 - 1914 (SE) 342248
Heap, unknown constituents

80 Use: Not Supplied A14SE 903 - 328088
Date of Mapping: 1995 (E) 342549
Heap, unknown constituents

80 Use: Not Supplied A14SE 951 - 328138
Date of Mapping: 1995 (E) 342548
Heap, unknown constituents

81 Use: Not Supplied A8SE 916 - 327476
Date of Mapping: 1914 (S) 341949
Heap, unknown constituents

82 Use: Not Supplied A18NE 965 - 327352
Date of Mapping: 1879 (N) 343815
Heap, unknown constituents

83 Use: Not Supplied A8SE 996 - 327460
Date of Mapping: 1879 S) 341862
Mineral Railway

84 Use: Not Supplied A13SE 75 - 327296
Date of Mapping: 1879 - 1938 (SE) 342801
Mineral Railway

85 Use: Not Supplied A13SE 164 - 327357
Date of Mapping: 1879 - 1963 (SE) 342736
Mineral Railway

86 Use: Not Supplied A13SE 174 - 327392
Date of Mapping: 1879 - 1938 (SE) 342773
Mineral Railway

87 Use: Not Supplied A13SE 211 - 327301
Date of Mapping: 1879 - 1938 S) 342634
Mineral Railway

88 Use: Not Supplied A14NW 364 - 327599
Date of Mapping: 1879 (E) 342855
Mineral Railway

89 Use: Not Supplied A14NW 370 - 327605
Date of Mapping: 1900 - 1938 (E) 342859
Mineral Railway

90 Use: Not Supplied A19SW 617 - 327647
Date of Mapping: 1879 (NE) 343315
Mineral Railway

91 Use: Not Supplied A7NE 641 - 326720
Date of Mapping: 1900 - 1963 (SW) 342422
Mineral Railway

92 Use: Not Supplied A19SE 876 - 327996
Date of Mapping: 1879 - 1938 (NE) 343290
Mineral Railway

93 Use: Not Supplied A14SE 937 - 328119
Date of Mapping: 1879 - 1938 (E) 342537
Mineral Railway

94 Use: Not Supplied A19SE 947 - 328025
Date of Mapping: 1900 - 1914 (NE) 343378
Mineral Railway

95 Use: Not Supplied A19SE 955 - 328032
Date of Mapping: 1879 - 1900 (NE) 343382
Mining & quarrying general

96 Use: Not Supplied A13SE 104 - 327259
Date of Mapping: 1879 (S) 342733
Mining & quarrying general

97 Use: Not Supplied A13SE 143 - 327347
Date of Mapping: 1914 (SE) 342757
Mining & quarrying general

98 Use: Not Supplied AL3NW 272 - 326986
Date of Mapping: 1879 (NW) 343003
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Historical Land Use Information (1:10,000)

Quadrant = g
Map ; Reference Ds_tlmate c G
D Details (Compass : |stan;e ontact NGR
Direction) | From Site

Mining & quarrying general

99 Use: Not Supplied A13SE 302 - 327247
Date of Mapping: 1879 - 1938 (S) 342527
Mining & quarrying general

100 | Use: Not Supplied ALANW 403 - 327637
Date of Mapping: 1900 (E) 342864
Mining & quarrying general

101 | Use: Not Supplied A14SW 421 - 327593
Date of Mapping: 1879 (SE) 342625
Mining & quarrying general

102 | Use: Not Supplied ALANW 502 - 327736
Date of Mapping: 1914 (E) 342891
Mining & quarrying general

103 | Use: Not Supplied ABNE 508 - 327477
Date of Mapping: 1900 (SE) 342391
Mining & quarrying general

104 | Use: Not Supplied A14SW 546 - 327773
Date of Mapping: 1900 (E) 342756
Mining & quarrying general

105 |Use: Not Supplied AINW 594 - 327631
Date of Mapping: 1900 (SE) 342402
Mining & quarrying general

106 | Use: Not Supplied ALANW 614 - 327847
Date of Mapping: 1914 (E) 342899
Mining & quarrying general

107 | Use: Not Supplied A18SE 617 - 327386
Date of Mapping: 1914 - 1963 (N) 343454
Mining & quarrying general

107 | Use: Not Supplied A18SE 636 - 327375
Date of Mapping: 1914 - 1938 (N) 343477
Mining & quarrying general

108 | Use: Not Supplied A18NE 820 - 327348
Date of Mapping: 1914 - 1963 (N) 343668
Mining & quarrying general

109 | Use: Not Supplied A19SW 849 - 327775
Date of Mapping: 1914 - 1938 (NE) 343511
Mining & quarrying general

110 |Use: Not Supplied A9SW 934 - 327708
Date of Mapping: 1879 - 1900 (SE) 342033
Mining of coal & lignite

111 | Use: Not Supplied A13NE 274 - 327400
Date of Mapping: 1879 (NE) 343075
Mining of coal & lignite

112 | Use: Not Supplied A13SW 282 - 327169
Date of Mapping: 1900 (S) 342550
Mining of coal & lignite

113 | Use: Not Supplied A13NE 315 - 327240
Date of Mapping: 1879 (N) 343173
Mining of coal & lignite

114 | Use: Not Supplied A18SE 417 - 327479
Date of Mapping: 1879 (NE) 343194
Mining of coal & lignite

115 | Use: Not Supplied A18SE 584 - 327419
Date of Mapping: 1879 (N) 343411
Mining of coal & lignite

116 | Use: Not Supplied A18SE 600 - 327514
Date of Mapping: 1879 - 1963 (NE) 343387
Mining of coal & lignite

117 | Use: Not Supplied A14NE 668 - 327902
Date of Mapping: 1879 (E) 342852
Mining of coal & lignite

118 | Use: Not Supplied A14ANW 679 - 327866
Date of Mapping: 1879 (E) 343106
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Historical Land Use Information (1:10,000)

Quadrant = g
Map ; Reference Ds_tlmate c G
D Details (Compass : |stan;e ontact NGR
Direction) | From Site
Mining of coal & lignite

119 |Use: Not Supplied AINW 694 - 327612
Date of Mapping: 1914 (SE) 342257
Mining of coal & lignite

120 | Use: Not Supplied A18NE 908 - 327477
Date of Mapping: 1900 (N) 343731
Mining of coal & lignite

121 | Use: Not Supplied A19SE 955 - 327983
Date of Mapping: 1914 (NE) 343449
Mining of coal & lignite

122 | Use: Not Supplied A18NE 975 - 327354
Date of Mapping: 1914 (N) 343824
Quarrying of sand & clay, operation of sand & gravel pits

123 | Use: Not Supplied A12SE 679 - 326567
Date of Mapping: 1963 (W) 342610
Quarrying of sand & clay, operation of sand & gravel pits

124 | Use: Not Supplied Al12SE 711 - 326576
Date of Mapping: 1879 (Sw) 342513
Quarrying of sand & clay, operation of sand & gravel pits

125 | Use: Not Supplied A12SW 966 - 326242
Date of Mapping: 1914 - 1995 (W) 342776
Potentially Infilled Land (Non-Water)

126 | Use: Unknown Filled Ground (Pit, quarry etc) A13SE 37 - 327250
Date of Mapping: 1995 (SE) 342806
Potentially Infilled Land (Non-Water)

127 | Use: Unknown Filled Ground (Pit, quarry etc) A13NW 272 - 326986
Date of Mapping: 1995 (NW) 343003
Potentially Infilled Land (Non-Water)

128 | Use: Unknown Filled Ground (Pit, quarry etc) A13NE 274 - 327400
Date of Mapping: 1995 (NE) 343075
Potentially Infilled Land (Non-Water)

129 |Use: Unknown Filled Ground (Pit, quarry etc) A13SW 282 - 327169
Date of Mapping: 1995 S) 342550
Potentially Infilled Land (Non-Water)

130 |Use: Unknown Filled Ground (Pit, quarry etc) AL4ANW 403 - 327637
Date of Mapping: 1995 (E) 342864
Potentially Infilled Land (Non-Water)

131 | Use: Unknown Filled Ground (Pit, quarry etc) A18SE 414 - 327467
Date of Mapping: 1995 (NE) 343199
Potentially Infilled Land (Non-Water)

132 | Use: Unknown Filled Ground (Pit, quarry etc) A14SW 421 - 327593
Date of Mapping: 1995 (SE) 342625
Potentially Infilled Land (Non-Water)

133 | Use: Unknown Filled Ground (Pit, quarry etc) AL4ANW 502 - 327736
Date of Mapping: 1995 (E) 342891
Potentially Infilled Land (Non-Water)

134 | Use: Unknown Filled Ground (Pit, quarry etc) A14SW 507 - 327741
Date of Mapping: 1995 (E) 342807
Potentially Infilled Land (Non-Water)

135 | Use: Unknown Filled Ground (Pit, quarry etc) ABNE 508 - 327477
Date of Mapping: 1995 (SE) 342391
Potentially Infilled Land (Non-Water)

136 | Use: Unknown Filled Ground (Pit, quarry etc) A14SW 546 - 327773
Date of Mapping: 1995 (E) 342756
Potentially Infilled Land (Non-Water)

137 | Use: Unknown Filled Ground (Pit, quarry etc) A18SE 584 - 327419
Date of Mapping: 1995 (N) 343411
Potentially Infilled Land (Non-Water)

138 | Use: Unknown Filled Ground (Pit, quarry etc) AINW 594 - 327631
Date of Mapping: 1995 (SE) 342402
Potentially Infilled Land (Non-Water)

139 | Use: Unknown Filled Ground (Pit, quarry etc) A18SE 600 - 327514
Date of Mapping: 1995 (NE) 343387
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Historical Land Use Information (1:10,000)

Quadrant = g
Map ; Reference Ds_tlmate c G
D Details (Compass : |stan;e ontact NGR
Direction) | From Site
Potentially Infilled Land (Non-Water)

140 | Use: Unknown Filled Ground (Pit, quarry etc) A14NW 614 - 327847
Date of Mapping: 1995 (E) 342899
Potentially Infilled Land (Non-Water)

141 | Use: Unknown Filled Ground (Pit, quarry etc) A14ANE 668 - 327902
Date of Mapping: 1995 (E) 342852
Potentially Infilled Land (Non-Water)

142 | Use: Unknown Filled Ground (Pit, quarry etc) ALANW 679 - 327866
Date of Mapping: 1995 (E) 343106
Potentially Infilled Land (Non-Water)

143 | Use: Unknown Filled Ground (Pit, quarry etc) A7TNE 686 - 326609
Date of Mapping: 1995 (Sw) 342503
Potentially Infilled Land (Non-Water)

144 | Use: Unknown Filled Ground (Pit, quarry etc) A18NE 748 - 327447
Date of Mapping: 1995 (N) 343573
Potentially Infilled Land (Non-Water)

145 | Use: Unknown Filled Ground (Pit, quarry etc) A18NE 820 - 327348
Date of Mapping: 1995 (N) 343668
Potentially Infilled Land (Non-Water)

146 | Use: Unknown Filled Ground (Pit, quarry etc) A9NE 852 - 327912
Date of Mapping: 1995 (SE) 342329
Potentially Infilled Land (Non-Water)

147 | Use: Unknown Filled Ground (Pit, quarry etc) Al12SW 854 - 326405
Date of Mapping: 1995 (W) 342545
Potentially Infilled Land (Non-Water)

148 | Use: Unknown Filled Ground (Pit, quarry etc) A14SE 884 - 328108
Date of Mapping: 1995 (E) 342705
Potentially Infilled Land (Non-Water)

149 | Use: Unknown Filled Ground (Pit, quarry etc) A19SE 889 - 327947
Date of Mapping: 1995 (NE) 343388
Potentially Infilled Land (Non-Water)

150 |Use: Unknown Filled Ground (Pit, quarry etc) A9SW 934 - 327708
Date of Mapping: 1995 (SE) 342033
Potentially Infilled Land (Non-Water)

151 | Use: Unknown Filled Ground (Pit, quarry etc) A18NE 975 - 327354
Date of Mapping: 1995 (N) 343824
Potentially Infilled Land (Water)

152 | Use: Unknown Filled Ground (Pond, marsh, river, stream, dock etc) A13SE 311 - 327406
Date of Mapping: 1938 (SE) 342581
Potentially Infilled Land (Water)

153 | Use: Unknown Filled Ground (Pond, marsh, river, stream, dock etc) A13SE 336 - 327357
Date of Mapping: 1963 (SE) 342522
Potentially Infilled Land (Water)

154 | Use: Unknown Filled Ground (Pond, marsh, river, stream, dock etc) Al13SE 338 - 327385
Date of Mapping: 1938 (SE) 342535
Potentially Infilled Land (Water)

155 | Use: Unknown Filled Ground (Pond, marsh, river, stream, dock etc) A13SE 338 - 327404
Date of Mapping: 1963 (SE) 342546
Potentially Infilled Land (Water)

156 | Use: Unknown Filled Ground (Pond, marsh, river, stream, dock etc) A13SE 364 - 327508
Date of Mapping: 1963 (SE) 342606
Potentially Infilled Land (Water)

157 | Use: Unknown Filled Ground (Pond, marsh, river, stream, dock etc) A14SW 408 - 327630
Date of Mapping: 1963 (E) 342743
Potentially Infilled Land (Water)

158 | Use: Unknown Filled Ground (Pond, marsh, river, stream, dock etc) AINW 620 - 327734
Date of Mapping: 1938 (SE) 342479
Potentially Infilled Land (Water)

159 |Use: Unknown Filled Ground (Pond, marsh, river, stream, dock etc) Al4NE 854 - 328030
Date of Mapping: 1963 (E) 343167
Potentially Infilled Land (Water)

160 |Use: Unknown Filled Ground (Pond, marsh, river, stream, dock etc) A19SE 990 - 328119
Date of Mapping: 1963 (NE) 343300
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Ground Stability Data (1:50,000)

Quadrant = g
Map ; Reference Ds_tlmate c G
D Details (Compass : |stan;e ontact NGR
Direction) | From Site

CBSCB Compensation District
The site does not fall within the brine compensation area.
Brine Subsidence Solution Area
The site does not fall within the brine subsidence solution area.
Potential for Collapsible Ground Stability Hazards

161 | Hazard Potential: Very Low A13NE 0 1 327221
Source: British Geological Survey, National Geoscience Information Service (E) 342844
Potential for Compressible Ground Stability Hazards
Hazard Potential: No Hazard A13NE 0 1 327221
Source: British Geological Survey, National Geoscience Information Service (E) 342844
Potential for Ground Dissolution Stability Hazards
Hazard Potential: No Hazard A13NE 0 1 327221
Source: British Geological Survey, National Geoscience Information Service (E) 342844
Potential for Landslide Ground Stability Hazards

162 | Hazard Potential: Low A13NE 0 1 327221
Source: British Geological Survey, National Geoscience Information Service (E) 342844
Potential for Landslide Ground Stability Hazards

163 | Hazard Potential: Very Low A13NE 0 1 327221
Source: British Geological Survey, National Geoscience Information Service (N) 342847
Potential for Landslide Ground Stability Hazards

164 | Hazard Potential: Moderate Al13SE 65 1 327268
Source: British Geological Survey, National Geoscience Information Service (SE) 342786
Potential for Landslide Ground Stability Hazards

165 | Hazard Potential: Low AL3NW 80 1 327143
Source: British Geological Survey, National Geoscience Information Service (NW) 342893
Potential for Landslide Ground Stability Hazards

166 | Hazard Potential: Low A13NW 83 1 327200
Source: British Geological Survey, National Geoscience Information Service (N) 342939
Potential for Landslide Ground Stability Hazards

167 | Hazard Potential: Low A13NW 120 1 327123
Source: British Geological Survey, National Geoscience Information Service (NW) 342931
Potential for Landslide Ground Stability Hazards

168 | Hazard Potential: Low AL3NW 209 1 327059
Source: British Geological Survey, National Geoscience Information Service (NW) 342993
Potential for Running Sand Ground Stability Hazards

169 | Hazard Potential: Very Low A13SE 0 1 327231
Source: British Geological Survey, National Geoscience Information Service (E) 342841
Potential for Running Sand Ground Stability Hazards
Hazard Potential: No Hazard A13NE 0 1 327221
Source: British Geological Survey, National Geoscience Information Service (E) 342844
Potential for Shrinking or Swelling Clay Ground Stability Hazards

170 | Hazard Potential: Very Low A13NE 0 1 327221
Source: British Geological Survey, National Geoscience Information Service (E) 342844
Potential for Shrinking or Swelling Clay Ground Stability Hazards
Hazard Potential: No Hazard A13SE 0 1 327222
Source: British Geological Survey, National Geoscience Information Service (S) 342834
Subsidence Investigations
Site Investigation 11th April 2011 -
Date:
Root Survey: Yes
CCTV Drain Survey: No
Depth of Foundation Not Supplied
Footing:
Soil Classification: ~ Not Supplied

Order Number: 191649715 1 1 Date: 21-Jan-2019 rpr_ec_datasheet v53.0 A Landmark Information Group Service Page 17 of 21



Historical Map List

The following mapping has been analysed for Historical Land Use Information (1:2,500):

1:2,500 Mapsheet Published Date
Denbighshire 035_09 1874
Denbighshire 035_13 1875
Denbighshire 035_09 1899
Denbighshire 035_13 1899
Denbighshire 035_09 1912
Denbighshire 035_13 1912
Ordnance Survey Plan SJ2643 1962
Ordnance Survey Plan SJ2743 1962
Ordnance Survey Plan SJ2642 1963
Ordnance Survey Plan SJ2742 1963

The following mapping has been analysed for Historical Land Use Information (1:10,000):

1:10,560 Mapsheet Published Date
Denbighshire 035_00 1879
Denbighshire 035_SW 1900
Denbighshire 035_SW 1914
Denbighshire 035_SW 1938
Ordnance Survey Plan SJ24SE 1963
1:10,000 Mapsheet Published Date
Ordnance Survey Plan SJ24SE 1995
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Data Currency

Mining and Cavities Data

Version

Update Cycle

BGS Recorded Mineral Sites
British Geological Survey - National Geoscience Information Service

November 2018

Bi-Annually

Coal Mining Affected Areas

The Coal Authority - Property Searches March 2014 Annual Rolling Update
Man Made Mining Cavities

Peter Brett Associates October 2018 Bi-Annually
Mining Instability

Ove Arup & Partners October 2000 Not Applicable
Natural Cavities

Peter Brett Associates October 2018 Bi-Annually

Non Coal Mining Areas of Great Britain

British Geological Survey - National Geoscience Information Service May 2015 Not Applicable
Historical Land Use Information (1:2,500) Version Update Cycle

Subterranean Features
Landmark Information Group Limited

August 2018

Bi-Annually

Ground Stability Data (1:50,000)

Version

Update Cycle

CBSCB Compensation District
Cheshire Brine Subsidence Compensation Board (CBSCB)

August 2011

Not Applicable

Potential for Collapsible Ground Stability Hazards

British Geological Survey - National Geoscience Information Service January 2019 Annually
Potential for Compressible Ground Stability Hazards

British Geological Survey - National Geoscience Information Service January 2019 Annually
Potential for Ground Dissolution Stability Hazards

British Geological Survey - National Geoscience Information Service January 2019 Annually
Potential for Landslide Ground Stability Hazards

British Geological Survey - National Geoscience Information Service January 2019 Annually
Potential for Running Sand Ground Stability Hazards

British Geological Survey - National Geoscience Information Service January 2019 Annually
Potential for Shrinking or Swelling Clay Ground Stability Hazards

British Geological Survey - National Geoscience Information Service January 2019 Annually
Subsidence Insurance Claims

SP Property Services October 2018 Quarterly
Subsidence Investigations

CET Structures Ltd July 2018 Quarterly

Brine Subsidence Solution Area
Johnson Poole & Bloomer

January 2015

Annual Rolling Update
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geatEEhmEs Data Suppliers

A selection of organisations who provide data within this report

Data Supplier Data Supplier Logo
Ordnance Survey

Map data

o ] g British

British Geological Survey _:___ Geological Survey

| 464
The Coal Authority The Coal

Authority
Ove Arup

Peter Brett Associates m
peterbrett

Wardell Armstrong

Johnson Poole & Bloomer @
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Useful Contacts

Contact Name and Address Contact Details
1 British Geological Survey - Enquiry Service Telephone: 0115 936 3143
Fax: 0115 936 3276
British Geological Survey, Environmental Science Centre, Keyworth, Email: enquiries@bgs.ac.uk
Nottingham, Nottinghamshire, NG12 5GG Website: www.bgs.ac.uk
2 The Coal Authority - Property Searches Telephone: 0345 762 6848
Fax: 01623 637 338
200 Lichfield Lane, Mansfield, Nottinghamshire, NG18 4RG Email: groundstability@coal.gov.uk
Website: www2.groundstability.com
3 Ove Arup & Partners Telephone: 0191 261 6080
Fax: 0191 261 7879
Central Square, Forth Street, Newcastle upon Tyne, Tyne and Wear, NE1
3PL
4 Telephone: 0844 844 9960

Landmark Information Group Limited
Imperium, Imperial Way, Reading, Berkshire, RG2 0TD

Fax: 0844 844 9951
Email: customerservice@promap.co.uk
Website: www.landmarkinfo.co.uk

Landmark Information Group Limited
Imperium, Imperial Way, Reading, Berkshire, RG2 0TD

Telephone: 0844 844 9952
Fax: 0844 844 9951

Email: customerservices@landmarkinfo.co.uk

Website: www.landmarkinfo.co.uk

Order Number: 191649715_1 1 Date: 21-Jan-2019 rpr_ec_datasheet v53.0 A Landmark Information Group Service
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APPENDIX 16

Previous Mine Stabilisation Documentation for
Sara, Tower Hill, Acrefair, Wrexham, LL14 3ST




P OTO AP S

Project Number : PN 193948

Project : THE TOWERS DAY NURSERY LTD, LLANGOLLEN ROAD, ACREFAIR, WREXHAM

Sara
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Nkc Geotech Ltd
25 Grosvenor Road
Wrexham
‘LL11 1BT

tel

01352 762080
fax

01352 762081
email
neil@nke.co.uk

Mining Investigation Report

Tower Hill, Acrefair

0506
1 March 2005

Anthony Roberts

Plas Wynfa

Plas Kynaston Lane
Cefn Mawr

LL14 3AT

3 0506 1 March 2005

&

Printed on recycled paper




contents

-5 site description and investigation results
6 management of geotechnical hazards

7  borehole plan

8 results of remedial work

9  drilling logs and section

10 method statement

extract

This report meets NHBC D5 and D6 requirements
The site is undermined by old workings which have been stabilised by grouting

4 0506 1 March 2005

&9

Printed on recycled paper




Site
A plot for one dwelling at Tower Hill, Acrefair.

‘Investigatio d site wor
Neil Catlow B.Sc F.G.S Engineering geologist.

Records inspected

Coal Authority at Mansfield.

Geological Survey.

My previous investigations in this vicinity.

lnygstigatibn resulis
Ground level

Unchanged throughout the investigation.

Site histo

The site was formerly a cottage with domestic gardens to the rear.

There were no methane or carbon dioxide emissions during the investigation period. See borehole
logs for gas testing results.

Radon
The site lies in an area susceptible to radon. Radon can only be accurately detected over a three
month test period, beyond the scope of this investigation. Precautions against radon accumulation

should be taken in the absence of evidence of no radon presence.
ion soils
Brown sandstone rockhead is exposed at ground level in the northern part of the site, but there is a

clay and gravel periglacial deposit which increases to 1.5m in thickness to the south.
See borehole log for SPT testing results.

5 0506 1 March 2005

Printed on recycled paper



ineworki
Predominantly collapsed pillar & stall workings in the Half Yard Coal Coal at 10.0m. There is also
a thinner, unnamed and unworked, coal seam at 15.5m.

‘See log for Bh1,

Disused mineshafts
There are no records of any shafts on the site, but the Half Yard Coal workings are so shallow that
old unrecorded shafts might be present.

Hazard management

There are old and unrecorded mineworkings present in the Half Yard Coal. Subsidence of these
workings could cause crown holes to be formed on the site, with dimensions of upto 1.4m deep and
2.0m diameter. There may also be old and unrecorded mineshafts upto 1.9m in diameter present

under the site.

Ground improvement

Stabilise the mineworkings by grouting to prevent further void migration under the proposed
buildings. | have personally carried out this remedial work - see results of remedial work.

Specialist foundations
Use a structural foundation designed to span 3.0m in case there are old infilled crown holes and
unrecorded shafts present.

r Ltd

Neil f;gtlow, B.Sc, F.G.S

6 0506 1 March 2005

Printed on recycled papsr



Borehole plan

7 0506 1 March 2005
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‘hole seam hole grout status
depth* depth take code comments

Bh 1 10.0 30.0 3.6 vd see log
Bh 2 11.5 18.0 0.0 sd

Bh 3 9.4 18.0 1.0 cd

Bh 4 9.0 18.0 0.0 sd

Bh 5 10.0 18.0 1.0 cd

Bh 6 9.5 18.0 2.7 vd

Bh 7 9.6 18.0 1.0 cd

Bh 8 10.2 18.0 0.6 cd

Grout mix 4:1 rockdust/PFA/cement and measured in dry tonnes
Injection pressure <150kN/m2
All work carried out by Neil Catlow B.Sc, F.G.S

Total grout take dry tonnes 9.9 tonnes

* or depth to mineworkings or migrating cavity “
tat lid ed coll
Bor ith a i suffix are incli

8 0506 1 March 2005
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REF 0506
Bh 1

DEPTH
0.0 00
0.5
1.0 1.2
15
20
25
3.0
3.5
4.0
4.5
5.0
55
6.0
65 65
7.0
7.5
8.0
85
8.0 93
9.5
10.0 10.0
10.5
11.0
15 115
12.0
125
13.0
13.5
14.0
145
15.0
155 155
16.0
16.5
17.0
17.5
18.0
185 18.3
19.0
195
20.0
20.5
210
215
22.0
225
23.0 23.0
23.5
24.0
245
25.0
25.5
26.0
26.5
27.0
275
28.0
285
29.0
295
30.0 30.0

Printed on recycled papsr

SITE
CLIENT

TITLE
ORIGIN

STRATA

clay

sandstone

shale

shale

cavity

shale

shale

shale

sandstone

Tower Hill, Acrefair
Anthony Roberts

nfa

printout direct from rig on site
drilled & logged by Neil Catlow

GRAPHIC DESCRIPTION

brown, sandy
brown, hard drilling

dark grey, firm drilling

black, very soft drilling

-

dark grey, firm drilling

black, soft drilling
with coal layers

dark grey, firm drilling

grey, hard drilling

bottom of hole

Bh 1

DATE 23 February 2005
SCALE 1:200
OSGN
ORIENTATION vertical
FLUSH water
BIT /e 75mm
SPT SECTION
N value
ground level
i2@ 1.0m rockhead

too hard from 1.2m

old workings in
Liwyneinion
_Half Yatd Coal

IN HOLE GAS TESTING

% oxygen 20.
% methane 0.
% carbon dioxide 0.
% LEL 0.

(== V=]

Nkec Geotech Ltd

25 Grosvenor Road

Wrexham

LL11 1BT www.nkc.co.uk



Method statement for remedial works

ilisation of mineworkings
This work follows an initial investigation of a site which has shown that a coal seam of ecomonic
importance is present at shallow depth and has been mined. There are therefore gectechnicai
hazards present.
Shallow mineworkings are stabilised by drilling a grid of holes 65mm or 75mm diameter down
through the coal seam on an initial 6.0m grid pattern over the bearing area of the proposed
building, reducing to 3.0m spacing when open workings are encountered. The workings are
grouted using 4:1:1 sand/PFA/cement ready-mixed grout injected by casing to the bottom of the
hole, and pressurised to 150 - 200kN/m2 when filled.
| carry out all this site work personally, and keep full records of each hole.

The report is submitted on completion is required for NHBC Validation D7.

9 0506 1 March 2005

Printed on recycled paper



The Coal Authority, Th
Mining Reports Office, e 1%' ;
200 LICHFTELD LANE, The Coal Authority
Cost: £38.30

BERRY HILL,
MANSFIELD, Plus V.A.T. £6.70
NOTTINGHAMSHIRE, Total Received: £45.00

NGI8 4RG V.A.T. Reg Number 598 5850 68

Telephone: 0845 762 6848
ot e, AUTHORITY

On-Line Service: www.coalminingreports.co.uk

This matter is being dealt with by Simon Leeming -

STANLEY WILLIAMS & CO,
DX 26652 WREXHAM OurRef: 10318257-04
Your Ref: P
Electronic Ref: x:}':?“
RRUID: 007.00003922340001 o \;-
Date: 28 October 2004 mz;‘;a
Dear Sir, ‘
Coal Mining Report

LAND AT, TOWER HILL, ACREFAIR, WREXHAM, CLWYD

I refer to the enquiry dated 27th October 2004, received 28th October 2004, in connection with the above.

This report is based on and limited to the records in the possession of The Coal Authority at the time the search is
answered.

Ordnance Survey (O.S.) is undertaking a Positional Accuracy Improvement Programme of its mapping data. The
Coal Authority (CA) has no contiol over the timing of issue of Positionally Improved mapping data by O.S. or over
users of that data. In some instances the relative position between surface features and coal mining features may alter
as a consequence of this programme. The CA will ensure that the integrity of its database is maintained by replotting
some mining information to sustain the relationship between that mining information and the improved O.S. surface
positions, some of which are now being released. However, mining reports are currently being produced against pre
improved O.S. mapping whilst the Authority updates its database in line with the O.S. changes.

Past Underground Mining

According to the records in our possession, the property is not within the zone of likely physical influence on the
surface from past underground coal workings.

However you may wish to know that the property is in an area where coal is believed to exist at or close to the
surface that may have been worked at some time in the past.

Present Underground Mining
The property is not within the zone of likely physical influence on the surface from any present underground coal
workings. '

Future Underground Mining
The property is not within a geographical area for which a licence to extract coal by underground methods is awaiting
determination by the Coal Authority.

Page | of 6



10318257-04

The property is not within a geographical area for which a licence to extract coal by underground methods has been
granted.

The property is not within the zone of likely physical influence at the surface from plans of future workings in our
possession,

However reserves of coal exist in the locality which could be worked at some time in the future subject to feasibility,
licences, and planning consents.

We have no record of any notice of the risk of the land being affected by subsidence being given under S.46 of the
Coal Mining Subsidence Act 1991.

Shafts and Adits ,
We have no knowledge of any mine entries within, or within 20 metres of, the boundary of the property. |

The records held by the Coal Authority may be incomplete. Consequently, there may exist in this locality mine
entries of which we have no knowledge.

Surface Geology
Records in our possession do not disclose any fault or other line of weakness at the surface as havin g affected the
stability of the property.

Past Opencast Mining
The property is not located within the geographical boundary of an opencast site from which coal has been extracted
by opencast methods. '

Present Opencast Mining
The property does not lie within 200 metres of the geographical boundary of an opencast site within which coal is
being extracted by opencast methods.

Future Opencast Mining
The property is not within 800 metres of the geographical boundary of an opencast site for which a licence to extract
coal by opencast methods is awaiting determination.

The property is not within 800 metres of the geographical site boundary of an opencast site for which a licence to
extract coal by opencast methods has been granted.

Subsidence
The records in our possession do not disclose any damage notice or claim having been given, made or pursued in
respect of the property since | January 1984.

The records in our possession do not disclose any current "Stop Notice" affecting the property.
The records in our possession do not show any request having been made to execute preventative works under S.33 of
the Coal Mining Subsidence Act 1991,

Withdrawal of Support

The property does not lie within a geographical area in respect of which a notice of entitlement to withdraw support
has been publised.

The property does not lie within a geographical area in respect of which a notice has been given under S.41 of the
Coal Industry Act 1994, revoking the entitlement to withdraw support.

Page 2 of 6



° 10318257-04

Working Facilities Orders
The property is not within a geographical area that is the subject of an Order made under the provisions of the Mines
(Working Facilities and Support) Acts 1923 and 1966 or any statutory modification or amendment thereof.

Payments to Owners of Former Copyhold Land
The property is not within an area where a relevant notice has been published under the Coal Industry Act 1975/Coal
Industry Act 1994,

Additional Remarks

In view of the mining circumstances a prudent developer would seek appropriate technical advice before works are
undertaken on site. All proposals should have regard to good engineering practice in mining areas as identified in
authoritative publications on mining stability problems. In any event, no activities should be undertaken that intersect,
disturb, or interfere with any coal or mines of coal without permission of the Coal Authority.

These replies are prepared in accordance with the 2003 editions of the Coal Authority's Terms and Conditions, User
Guide and the Law Society's Guidance Notes.

Copyright in coal mining reports and certificates belongs to the Coal Authority. Information used to compile this
report is protected by the Coal Authority's database right. All rights are reserved and unauthorised use is prohibited.
Copyright and other intellectual property is not transferred to external parties by possession of a mining report or
certificate, however those for whom the report is supplied have the right to use it.

We acknowledge the receipt of your remittance in payment of our fee.

Yours faithfully

Albert Schofield

Director of Mining Information and Services

Page 3 of 6
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Crown Copyright.
PLAN NOT TO SCALE
This map is reproduced from the Ordnance Survey material by The Coal Authority [or division thereof] with the permission of
the Coniroller of Her Majesty's Stationery Office, Crown Copyright. Unauthorised reproduction infringes Crown Copyright and
may lead fo prosecution or civil proceedings. Licence Number: AL51060A001,
This is a plon of the boundaries of the property in respect of which this report has been prepared. It is the responsibility of
the user fo ensure that the boundaries shown correspond with those of the property.

APPROXIMATE POSITION OF ENQUIRY BOUNDARY SHOWN ]
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Previous Mine Stabilisation Documentation for
Hafan, Tower Hill, Acrefair, Wrexham, LL14 3SG
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Sara, Tower Hill, Acrefair

Anthony Roberts
Sara

Tower Hill

Acrefair

Wrexham LL14 3ST

1003

Nkc Geotech Ltd
25 Grosvenor Road
Wrexham
LL111BT

1003 Sara, Tower Hill, Acrefair 25 Jan 2010 1
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“NKKEC Geotech Ltd

contents

3 site description and previous investigation results
current remedial programme

4 - borehole plan

5 drilling results

extract

The plot is undermined by solid coal with no evidence of past mining

1003 Sara, Tower Hill, Acrefair 25 Jan 2010 2



Site

A plot for one dwelling at Tower Hill, Acrefair.

Stabilisation and site work by

Neil Catlow B.Sc F.G.S Engineering geologist.

Investigation work

Previous detailed investigation

Investigated by myself in February 2005, when shallow mineworkings were proved under the site in the
Half Yard Coal and Fireclay at a depth of 10.0m. There was no evidence of any fill on the site, and the
foundation soils were firm sandy clays in the south and sandstone in the north. There were no gas

emissions.

Current investigation work

A total of 6 holes were drilled into the Half Yard Coal and the underlying fireclay. All 6 holes encountered
solid coal, but the strata is faulted 4m down to the south through the plot.
See appended results of the drilling work.

As residential properties are present within 20m of the proposed development, two gas testing
holes were drilled on the site periphery to monitor gas levels as the work progressed.

Specialist foundations

Use a structural foundation designed to span 2.0m in case there are old infilled crown holes and
unrecorded shafts present immediately adjacent to the plot, and because of the 4m fault traversing the

proposed building.

For Nkc Geotech Ltd

A

Neil Catlow. B.Sc. F.G.S

1003 Sara, Tower Hill, Acrefair 25 Jan 2010 3



ZNKKE Geotech Ltd

Borehole plan

Scale 1:500

e p r J.IJ/-'

Current investigation
.'/‘, -"r.

s /

1003 Sara, Tower Hill, Acrefair 25 Jan 2010 4




- NIKE Geotech Ltd

Results of remedial work

hole seam™ hole grout status comments
depth depth take code**
Bh 49 9.2 15.0 0.0 sd
Bh 2 8.7 15.0 0.0 sd
Bh 3 9.6 15.0 0.0 sd
Bh 4 13.1 18.0 0.0 sd
Bh 5 14.0 18.0 0.0 sd
Bh 6 12.5 18.0 0.0 sd

Grout mix for gas sealing 4:1:1 rockdust/cement/PFA and measured in dry tonnes
Injection pressure <150kN/m2

* or depth to mineworkings or migrating cavity

** status codes sd solid cd collapsed cn cavitation vd void

*** horehole numbers with a i suffix are inclined

All work carried out by Neil Catlow

1003 Sara, Tower Hill, Acrefair 25 Jan 2010 5



andrew hannett limired
civil | structural | architectural ~\

4 Dawn Close Buckley Flintshire CHY7 2SA
t. 01244 543181 m. 07761 34654 e. ah.ltd@talktalk.net

Land adjacent to 'Sara’,
- Tower Hill, Acrefair

'New Dwelling

Structural Calculations

January 2010

Job No. 2010/015




SCHEME p— .

land adj Sara, Tower Hill, Acrefair e
Initials Dal

Preamble to Calculations :
Prepared by ﬁ?{ 01/}(

Checked by

Scope of Calculations

These calculations have been prepared at the request of the owner of the above property. The
calculations cover the structural design of reinforced strip footings to support proposed new
dwelling.

No warranty is given by the issue of the calculations fo the structural integrity of any other part of
the proposed building for which calculations or structural advice has not been specifically

requested or given

Building Regulations Approval

The owners of the property are advised that the approval of the Local Planning Authority should
be obtained to the calculations prior to any ordering of materials or fabrication. No responsibility
is accepted for any changes that may be required as a result of work having proceeded before

such approvals have been obtained.

Measurements and Dimensions
Dimensions and details for the purpose of the calculations have been taken from Architectural

Drawing No. 1A/1 provided by the Cient. Where necessary, the drawing has been scaled.

The person responsible for carrying out the Works should ensure that the dimensions used in the
calculations are checked on site before ordering of materials or fabrication. Any discrepancies or
dimensions found to be significantly different from that assumed should be brought to the
attention of the undersigned, so that such discrepancy can be checked, and if necessary, the

calculations amended.
Design References
Structural design has been based on any or all of the following British Standards and
Regulations:
e Building Regulations — Approved Document A
BS6399 for dead, imposed and wind loadings

e BS5950 for steelwork design
e BS8110 for reinforced concrete design
e BS5628 for masonry design
o BS5268 for timber design
Liability

Nothing in the Contract confers nor purports to confer on any third party any benefit nor any right
to enforce any terms of this Contract pursuant to the Contracts (Rights of Third Parties) Act 1999.

Calculation Pages, Sketches and Drawings contained herein:
Calculation pages 01 to 05 inclusive.
Sketches SK01, 02 and 03 including Notes.

signed: €. ?m-n-—';k Pt L4 chm__,. lo

Andrew Hannett. B.Eng(Hons), C.Eng, MICE

Job No. 2010/015




SCHEME PAGE No.

land adj Sara, Tower Hill, Acrefair

Initials Da

New Dwelling
Prepared by

(

i/

Checked by

NEW DWELLING _
Provide calculations in support of structural design of reinforced strip footings fo support
proposed new dwelling. :

Property is known to be in an area of previous mining activity and suitable reinforced strip

footings will be provided. Raft will be designed to span crown holes in accordance with the
following requirements as advised by NKC Geotech.

Edge Strips - 2m simply supported span
- 1.0m cantilever
Slab - 2m simply supported span
Loadings
Roof Slates/Tiles 0.55
Battens 0.05 Snow Load = 0.75 kN/m?
Felt = 0.03
Trusses 0.15
0.78kNim* = 078 = 0.95kN/m? (plan)
(slope) cos 35
Ceiling Ties 0.10
Insulation 0.05 Imposed = 0.25 kNIm*
P'board & skim 0.18
0.33 kiN/m?
Floor " Boards '0.15
Joists 0.15 Imposed = 1.5 kN/m?
Ceiling 0.18
Partitions 0.25
0.73 kN/m?
Walls Block & plaster 1.2 kNim?
Brick 2.1 kN/m?
Strips Self weight added within calculations.
Ground FIoor_Slab SW =24*0.15 + 1.2 (finishes) = 4.8 kN/m?

Imposed = 1.5 kN/m?

Job No. 2010/015
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NOTES/SPECIFICATION
General .

1. All dimensions in millimetres unless noted otherwise.

2. All dimensions shall be checked by the Contractor prior to commencement and any
discrepancies brought to the attention of the Project Architect.

3. The Contractor shall be responsible for the provision of adequate propping of the existing
walls and floors. All propping shall be tight and locked off prior to removal of existing
supports, walls or floor construction.

Reinforced Concrete _
4, Concrete for reinforced strip footings to be Designed Mix RC28/35. Concrete for blinding

shall be Designated Mix GEN1. All concrete to comply with BS8500.

5. Reinforcing bar shall be Grade B500B or B500C bar to BS4449:2005 cut and bent in
accordance with reinforcement schedules to BS8666. Minimum laps shall be as shown on
the drawings. Minimum cover to outermost bars to be 50mm.

6. Mesh reinforcement to retaining wall to be Grade B500B of B500C in accordance with
BS4483:2005. Minimum cover shall be 50mm to exposed faces. Mesh reinforcement shall
be placed prior to concreting and shall be adequately supported off spacers or mesh coils,
"treading in" will not be allowed. Minimum laps to mesh shall be 400mm. '

7.  All concrete shall be mechanically vibrated after placing to remove all air from the mix.
8. The system for bar marking used on the drawings is as follows:
Total No. Type Diameter ' Bar Mark Centres Position
12 B 16 - 02 - 150 NF

9. Finishes to concrete surfaces to be as follows:
Formed Surfaces  wrought board finish free of ridges (F2)
Unformed Surfaces smooth floated finish (U2)
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Andrew Hannett Ltd 4J Bar schedule ref : 1015 01 ,,;%D

Site ref : land adj Sara, Acrefair Date prepared : 22-Jan-10
Job no: 2010/015 _ o Prepared by : /\_H_ Checked by_:
Member Bar mark| Type and [ No. | No.of |Total no. Length of | Shape " " ! < . T
size of bars each bar| code A B C D ER Iet?;r
mbrs in B E
each mm’ mm mm mm mm mm
Strips AN | BO| 1260|260 | 175 | 5t | 325 | 175 | lump Sium Lisg. [ge
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Tetae ide. lWat |8 Neliwerd
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This schedule conforms to BS 8666:2005 I Bar Schedule 8866 v5.02

* Epecified in multiples of 5mm., T Specified in multiples of 25mm. ' ©2000-2008 Ghris Buczkowski
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Investigation Techniques and General Notes




INVESTIGATION TECHNIQUES

INTRODUCTION

The following brief review of Ground Investigation techniques, generally used as
part of most Site Investigations in the UK, summarises their methodology,
advantages and limitations. Detailed descriptions of the techniques are
available and can be provided on request. This review should be read in
conjunction with the accompanying General Notes.

TRIAL PITS

The trial pit is amongst the simplest yet most effective means of identifying
shallow ground conditions on a site. Its advantages include simplicity, speed,
potential accuracy and cost-effectiveness. The trial pit is most commonly
formed using a back-acting excavator which can typically determine ground
conditions to some 4 metres below ground level. Hand excavation is often used
to locate, expose and detail existing foundations, features or services. In
generadl, it is difficult to extend pits significantly below the water table in
predominantly granular soils, where flows can cause instability. ~ Unless
otherwise stated, the trial pits will not have been provided with temporary side
support during their construction. Under such circumstances, entrance into the
pit is not permitted and hence observations will have been made from the
ground surface and samples taken from the excavator bucket.

Where access for personnel is required to allow close observation of the
exposed strata, the taking of samples and the carrying out of in situ tests, the
sides of the trial pits (Observation Pits in BS 5930:2015) will be made safe
using temporary supports or the sides battered back to a stable angle. Some
limited access to such Trial Pits (Observation Pits) at depths less than Im may
be allowed in stable conditions or where the sides are benched or battered
back to a safe angle.

Trends in strata type, level and thickness can be determined, shear surfaces
identified and the behaviour of plant, excavation sides and excavated materials
can be related to the construction process. They are particularly valuable in
land slip investigations. Some types of in situ test can be undertaken in such
pits and large disturbed or block samples obtained.

CABLE PERCUSSION BORING

The light Cable Percussion technique of soft ground boring, typically at a
diameter of 150mm, is a well-established simple and flexible method of boring
vertical holes and generally allows data to be obtained in respect of strata
conditions other than rock. A tubular cutter (for cohesive soils) or shell with a
flap valve (for granular soils) is repeatedly lifted and dropped using a winch
and rope operating from an “A” frame. Soil which enters these tools is regularly
removed and either sampled for subsequent examination or test, or laid to one
side for later removal off site and licensed disposal or, if permitted by the Client,
use as backfill. Steel casing will have been used to prevent collapse of the
borehole sides where necessary. A degree of disturbance of soil and mixing of
layers is inevitable and the presence of very thin layers of different soils within
a particular stratum may not be identified. Changes in strata type can only be
detected on recognition of a change in soil samples at the surface, after the
interface has been passed. For the foregoing reasons, depth measurements
should not be considered to be more accurate than 0.10 metre. The technique
can determine ground conditions to depths in excess of 30 metres under
suitable circumstances and usually causes less surface disturbance than trial

pitting.

In cohesive soils cylindrical samples are retrieved by driving or pushing in
100mm nominal diameter tubes. In soft soils, piston sampling or vane testing
may be undertaken. In granular soils and often in cohesive materials, in situ
Standard Penetration Tests (SPT’s) are performed. The SPT records the
number of standard blows required to drive a 50mm diameter open or cone
ended probe for 300mm dfter an initial |50mm penetration. A modified
method of recording is used in denser strata. Small disturbed samples are
obtained throughout.

ROTARY DRILLING

Rotary Dirilling to produce cores by rotating an annular diamond-impregnated
tube or barrel into the ground is the technique most appropriate to the forming
of site investigation boreholes through rock or other hard strata. It has the
advantage of being able to be used vertically or at an angle. Core diameters
of less than 100mm are most common for site investigation purposes. Core is
normally retrieved in plastic lining tubes. A flushing fluid such as air, water or
foam is used to cool the bit and carry cuttings to the surface. Depths in excess
of 60 metres can be achieved under suitable circumstances using rotary
techniques, with minimal surface disturbance.

Examination of cores allows detailed rock description and generally enables
angled discontinuity surfaces to be observed. However, vertical holes do not
necessarily reveal the presence of vertical or near-vertical fissures or joint
discontinuities. The core type andlor techniques used will depend on the
ground conditions. Where open hole rotary drilling is employed, descriptions of
strata result from examination at the surface of small particles ejected from
the borehole in the flushing medium. In consequence, no indication of fissuring,
bedding, consistency or degree of weathering can be obtained.
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DYNAMIC SAMPLING

This technique involves the driving of an open-ended tube into the ground
and retrieval of the soil which enters the tube. It was previously called
window or windowless sampling. The term “window sample” arose from the
original device which had a “window” or slot cut into the side of the tube
through which samples were taken. This was superseded by the use of a
thin-walled plastic liner to retrieve the soil sample from within a sampler
(windowless sampling) which has a solid wall. Line diameters range from
36 to 86mm. Such samples can be used for qualitative logging, selection of
samples for classification and chemical analysis and for obtaining a
rudimentary assessment of strength.

Driving devices can be hand-held or machine mounted and the drive tubes
are typically in Im lengths. Depending on the type of rig used, the hole
formed can be cased to prevent collapse of the borehole sides. Where the
type of rig does not allow the insertion of casing, the success of this technique
can be limited when soils and groundwater conditions are such that the sides
of the hole collapse on withdrawal of the sampler. Obstructions within the
ground, the density of the material or its strength can also limit the depth
and rate of penetration of this light-weight investigation technique.
Nevertheless, it is a valuable tool where access is constrained such as within
buildings or on embankments. Depths of up to 10m can be achieved in
suitable circumstances depending on the rig type but depths of 5m to 6m
are more common.

EXPLORATORY HOLE RECORDS

The data obtained by these techniques are generally presented on Trial Pit,
Borehole, Drillhole or Dynamic Sample Records. The descriptions of strata
result from information gathered from a number of sources which may
include published geological data, preliminary field observations and
descriptions, in situ test results, laboratory test results and specimen
descriptions. A key to the symbols and abbreviations used accompanies the
records. The descriptions on the exploratory hole records accommodate but
may not necessarily be identical to those on any preliminary records or the
laboratory summaries.

The records show ground conditions at the exploratory hole locations. The
degree to which they can be used to represent conditions between or beyond
such holes, however, is a matter for geological interpretation rather than
factual reporting and the associated uncertainties must be recognised.

DYNAMIC PROBING

This technique typically measures the number of blows of a standard weight
falling over a standard height to advance a cone-ended rod over sequential
standard distances (typically 100mm).  Some devices measure the
penetration of the probe per standard blow. It is essentially a profiling tool
and is best used in conjunction with other investigation techniques where
site-specific correlation can be used to delineate the distribution of soft or
loose soils or the upper horizon of a dense or strong layer such as rock.

Both machine-driven and hand-driven equipment is available, the selection
depending upon access restrictions and the depth of penetration required.
It is particularly useful where access for larger equipment is not available,
disturbance is to be minimised or where there are cost constraints. No
samples are recovered and some techniques leave a sacrificial cone head in
the ground. As with other lightweight techniques, progress is limited in strong
or dense soils. The results are presented both numerically and graphically.
Depths of up to |0m are commonly achieved in suitable circumstances.

The hand-driven DCP probing device has been calibrated by the Highways
Agency to provide a profile of CBR values over a range of depths.

INSTRUMENTATION

The most common form of instrument used in site investigation is either the
standpipe or else the standpipe piezometer which can be installed in
investigation holes. They are used to facilitate monitoring of groundwater
levels and water sampling over a period of time following site work.
Normally a standpipe would be formed using rigid plastic tubing which has
been perforated or slotted over much of its length whilst a standpipe
piezometer would have a filter tip which would be placed at a selected level
and the hole sealed above and sometimes below to isolate the zone of
interest. Groundwater levels are determined using an electronic “dip meter”
to measure the depth to the water surface from ground level. Piezometers
can also be used to measure permeability. They are simple and inexpensive
instruments for long term monitoring but response times can limit their use
in tidal areas and access to the ground surface at each instrument is
necessary. Remote reading requires more sophisticated hydraulic, electronic
or pneumatic equipment.

Settlement can be monitored using surface or buried target plates whilst

lateral movement over a range of depths is monitored using slip indicator or
inclinometer equipment.

GCOTCCHNICS



GENERAL NOTES

The report is prepared for the exclusive use of the Client named in
the document and copyright subsists with Geotechnics Limited. Prior
written permission must be obtained to reproduce all or part of the
report. It is prepared on the understanding that its contents are only
disclosed to parties directly involved in the current investigation,
preparation and development of the site.

Further copies may be obtained with the Client's written permission,
from Geotechnics Limited with whom the master copy of the
document will be retained.

The report and/or opinion is prepared for the specific purpose stated
in the document and in relation to the nature and extent of proposals
made available to Geotechnics Limited at that time. Re-consideration
will be necessary should those details change. The recommendations
should not be used for other schemes on or adjacent to the site
without further reference to Geotechnics Limited.

The assessment of the significance of the factual data, where called
for, is provided to assist the Client and their Engineer and/or Advisers
in the preparation of their designs.

The report is based on the ground conditions encountered in the
exploratory holes together with the results of field and laboratory
testing in the context of the proposed development. The data from
any commissioned desk study and site reconnaissance are also drawn
upon. There may be special conditions appertaining to the site,
however, which are not revealed by the investigation and which may
not be taken into account in the report.

Methods of construction and/or design other than those proposed by
the designers or referred to in the report may require consideration
during the evolution of the proposals and further assessment of the
geotechnical and any geoenvironmental data would be required to
provide discussion and evaluations appropriate to these methods.

The accuracy of results reported depends upon the technique of
measurement, investigation and test used and these values should
not be regarded necessarily as characteristics of the strata as a whole
(see accompanying notes on Investigation Techniques). Where such
measurements are critical, the technique of investigation will need to
be reviewed and supplementary investigation undertaken in
accordance with the advice of the Company where necessary.

The samples selected for laboratory test are prepared and tested in
accordance with the relevant Clauses and Parts of BS EN ISO 17892
and BS 1377 Parts | to 8, where appropriate, in Geotechnics
Limited’s UKAS accredited Laboratory, where possible. A list of tests
is given.

Tests requiring the use of another laboratory having UKAS
accreditation where possible are identified.

Any unavoidable variations from specified procedures are identified in
the report.

Specimens are cut vertically, where this is relevant and can be
identified, unless otherwise stated

All the data required by the test procedures are recorded on individual
test sheets but the results in the report are presented in summary
form to aid understanding and assimilation for design purposes.
Where all details are required, these can be made available.

Whilst the report may express an opinion on possible configurations
of strata between or beyond exploratory holes, or on the possible
presence of features based on either visual, verbal, written,
cartographical, photographic or published evidence, this is for
guidance only and no liability can be accepted for its accuracy.
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20.

21.

The Code of Practice for Ground Investigations — BS 5930:2015
calls for man-made soils to be described as Anthropogenic Ground
with soils placed in an un-controlled manner classified as Made
Ground and soils placed in a controlled manner as Fill. In view of
the difficulty in always accurately determining the origin of man-
made soils in exploratory holes, Geotechnics Limited classify such
materials as Made Ground. Where soils can be clearly identified
as being placed in a controlled manner then further classification
of the soils as Fill has been added to the Exploratory Hole Records.

Classification of man-made soils is based on the inspection of
retrieved samples or exposed excavations. Where it is obvious
that foreign matter such as paper, plastic or metal is present,
classification is clear. Frequently, however, for man-made soils that
arise from the adjacent ground or from the backfilling of
excavations, their visual characteristics can closely resemble those
of undisturbed ground. Other evidence such as site history,
exploratory hole location or other tests may need to be drawn upon
to provide clarification. For these reasons, classification of soils on
the exploratory hole records as either Made Ground or naturally
occurring strata, the boundary between them and any
interpretation that this gives rise to should be regarded as
provisional and subject to re-evaluation in the light of further data.

The classification of materials as Topsoil is generally based on
visual description and should not be interpreted to mean that the
material so described complies with the criteria for Topsoil used in
BS 3882:2015. Specific testing would be necessary where such a
definition is a requirement.

Ground conditions should be monitored during the construction of
the works and the report should be re-evaluated in the light of
these data by the supervising geotechnical engineers.

Any comments on groundwater conditions are based on
observations made at the time of the investigation, unless
specifically stated otherwise. It should be noted, however, that the
observations are subject to the method and speed of boring, drilling
or excavation and that groundwater levels will vary due to seasonal
or other effects.

Any bearing capacities for conventional spread foundations which
are given in the report and interpreted from the investigation are
for bases at a minimum depth of Im below finished ground level
in naturally occurring strata and at broadly similar levels
throughout individual structures, unless otherwise stated. Typically
they are based on serviceability criteria taking account of an
assessment of the shear strength and/or density data obtained by
the investigation. The foundations should be designed in
accordance with the good practice embodied in BS 8004:2015 -
Foundations, supplemented for housing by NHBC Standards.
Foundation design is an iterative process and bearing pressures
may need adjustment or other measures may need to be taken in
the context of final layouts and levels prior to finalisation of
proposals.

Unless specifically stated, the investigation does not take account
of the possible effects of mineral extraction or of gases from fill or
natural sources within, below or outside the site.

The costs or economic viability of the proposals referred to in the
report, or of the solutions put forward to any problems
encountered, will depend on very many factors in addition to
geotechnical or geoenvironmental considerations and hence their
evaluation is outside the scope of the report.
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