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1. INTRODUCTION

1.1 Terms of reference

In September 2020, Hydrock Consultants Limited (Hydrock) was commissioned by Harworth Estates
Property Group Limited (the Client) to undertake a ground condition desk study at Cefn Park, land east
of Cefn Road, Wrexham, LL13 9NH.

The site is located to the eastern edge of Wrexham, and is a roughly irregular shaped parcel of land
which currently consists of arable land used for corn growth, woodland areas, playing fields and a pond.
Generally, the western section of the site is fairly flat with localised gradually sloping ground
surrounding the rugby pitches. Arable land to the east undulates and slopes from west to east with
topographical low points located adjacent to the eastern boundary of the site.

The proposed development plan is yet to be finalised, however Hydrock understand that the site is
being promoted for a residential end use with associated access road, car parking, soft landscaping and
garden areas. There is the possibility for retention of various trees and woodland currently onsite.

The works have been undertaken in accordance with Hydrock’s proposal referenced (17177-FP-GE-
0001_Rev A, dated 12" October 2020) and the Client’s instructions to proceed (email dated September
2020).

1.2 Objectives
The works have been commissioned to support the planning application.

The objective of the Phase 1 Desk Study is to formulate an outline Conceptual Ground Model of the site
to identify key geo-environmental and geotechnical risks to the proposed development.

1.3 Scope
The scope of the Phase 1 Desk Study comprises:
e afield reconnaissance (walkover) to determine the nature of the site and its surroundings including
current and former land uses, topography and hydrology;

e acquisition and review of:

= historical Ordnance Survey maps, to identify former potentially contaminative uses shown at
the site and immediately surrounding it, and an assessment of the associated contamination
risks;

= athird-party environmental report to identify flooding warning areas, local landfills, pollution
incidents, abstractions, environmental permits etc. which may have had the potential to have
environmental impact on the site;

= topographical, geological and hydrogeological maps;

=  British Geological Survey (BGS) archive records;

= regional UXB risk maps;

= the Coal Authority's Interactive Viewer;

= asite-specific Coal Authority ‘Consultants Coal Mining Report’;

e development of a preliminary Ground Model representing ground conditions at the site;
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e development of an outline Conceptual Model (0CM), including identification of potential pollution
linkages;

e a3 qualitative assessment of any geo-environmental risks identified; and
e identification of plausible geotechnical hazards.

Available information
The following have been provided to Hydrock by Harworth for use in the preparation of this report:

e Harworth. 3" March 2020. ‘Land Area Plan, Cefn Park, Wrexham’, Ref: 002/CFP/NOW/A3.

The Client has commissioned or obtained assignment of the above documents and Hydrock and
Hydrock is entitled to full reliance upon their contents.

Regulatory context and guidance

The geo-environmental section of this report is written in broad agreement with BS 10175:2011+
A2:2017, ‘Land Contamination: Risk Management’ (LCRM, 2019) and the AGS (2006) 'Good Practice
Guidelines for Site Investigations'. The methods used follow a risk-based approach, with the first stage
being a Phase 1 desk study and field reconnaissance (this report), with the potential geo-environmental
risk assessed qualitatively in future report(s) using the ‘source-pathway-receptor contaminant linkage’
concept to assess risk as introduced in the Environmental Protection Act 1990 (EPA, 1990).

The geotechnical section of this report is prepared in general accordance with BS EN 1997 (EC7) and BS
8004:2015. This report forms the Preliminary Sources Study Report (PSSR) as defined by DMRB CD622.

Where relevant, the NHBC Standards (2019), have been applied.
Remaining uncertainties and recommendations for further work are listed in Section 5 and Section 6.

Reference to the technical details of the approach and the methodologies adopted are provided in
Appendix G.
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2.7.3 Surface water quality

Reference to the Natural Resource Wales web site shows the site is located within the catchment of the
Dee, with the specific river water body being the Cleobury Bk- Dee to Gwenfro. The current (2016 cycle
2), overall status under the Water Framework Directive is ‘moderate’.

The water body is currently ‘moderate’ status due to invertebrates, ecological, Ammonia (Phys-Chem)
and phosphate level. The objective is for invertebrates, ecological, Ammonia (Phys-Chem) and
phosphate level to be ‘good’ by 2027.

2.7.4 Surface water flooding

The desk study information indicates the proposed development is in Flood Zone 1 (with a low
probability of flooding from rivers or the sea).

The desk study information indicates the proposed development is not noted to be in a flood risk area.

No further consideration of flood risk is undertaken in this report. Specialist flood risk advice should be
sought with regard to drainage and flooding.

2.8 Mining and mineral extraction

The Coal Authority Viewer shows the site to lie within a Coal Mining Reporting Area, therefore a
‘CON29, Consultants Coal Mining Report” was obtained from The Coal Authority and is included in
Appendix D. Key statements within the report are that:

e “thesiteisin an area where there are no probable unrecorded shallow workings”;

e “there are no coal outcrops recorded below the site”;

e there are no known coal mine entries within, or within 20 metres of, the boundary of the site”;
e “no opencast workings are recorded within, or within 500m of the site boundary”;

e “thereis no risk of mine gas within, or within 500 metres of the site boundary”,

e “No notices have been given, under section 46 of the Coal Mining Subsidence Act 1991, stating that
the land is at risk of subsidence”; and

e “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”.

As the site is within a Development Low Risk Area, any past coal mining activity is at sufficient depth
that it poses a very low risk to new development. As such, a Coal Mining Risk Assessment does not need
to be submitted to the Planning Authority as part of any planning application.

2.9 Natural ground instability

Trees and hedges are present around the site boundaries and sporadically across the site. Cohesive
deposits of the Glacial Till in the western section of the site may be affected by potential for shrink-swell
ground movements in clays as a result of changes in moisture content from removal or growth of trees.

There are backfilled ponds present in the centre and south east of the site. The pond represents a
geotechnical risk due to the presence of heterogeneous Made Ground. Foundations will need to be
deepened to below the Made Ground.
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OUTLINE CONCEPTUAL SITE MODEL

Introduction

The outline Conceptual Model (0CM) incorporates evidence from the site walkover, the Desk Study and
previous investigations carried out at the site. The development of an outline Conceptual Model is a key
component of the LCRM methodology. The oCM incorporates a ground model of the site physical
conditions and an exposure model of the possible contaminant linkages; it forms the basis for Generic
Quantitative Risk Assessment (GQRA) in accordance with current guidelines.

Ground model

The preliminary ground model presented in Section 2 provides an understanding of the ground
conditions and is the basis for preparing the preliminary geotechnical hazard assessment (Section 3.3)
and the preliminary geo-environmental exposure model (Section 3.4).

Geotechnical hazard identification
Context

The preliminary geotechnical hazard identification has been undertaken in accordance with the general
requirements of ICE/DETR Document ‘Managing Geotechnical Risk’ and the HE documents HD 41/15
and CD 622.

The following section sets out the identified geotechnical hazards and the development elements
potentially affected (see Table E.1 in Appendix E for further information).

Plausible geotechnical hazards

Plausible geotechnical hazards identified at the site are:

e Uncontrolled Made Ground locally associated with backfill in ponds (variable strength and
compressibility).

e Soft /loose compressible ground (low strength and high settlement potential).

e Extensive excavations for the removal of tree root systems.

e Desiccation of soils, shrinkage / swelling of the clay fraction of soils under the influence of
vegetation and after removal of mature trees.

e Designing foundations to accommodate heave due to extensive tree removal.

e Variable lateral and vertical changes in ground conditions.

e Attack of buried concrete by aggressive ground conditions locally associated with pond backfill.
e Existing below ground structures to remain (foundations of footbridge in the south west).

e Shallow groundwater.

e Changing groundwater conditions.

e | oose Made Ground or Glaciofluvial Sheet Deposits, leading to difficulty with excavation and
collapse of side walls.

e Farthworks — poor bearing capacity of new fill.
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e Farthworks — unsuitability of site-won material to be reused as fill.

3.3.3 Potential development elements affected
Development elements potentially affected by geotechnical hazards are:

e Buildings — foundations.

e Buildings — floor Slabs

e Roads and pavements.

e Services.

e Gardens.

e Construction staff, vehicles and plant operators.

e Concrete below ground.

e Farthworks control, inability to place and compact fill.

Health and safety risks to site Contractors and maintenance workers have not been assessed during
these works and will need to be considered separately during design.

The above plausible geotechnical hazards and development elements affected have been carried
forward for investigation and assessment.

3.4 Geo-environmental exposure model
3.4.1 Context

The preliminary exposure model is used to identify geo-environmental hazards and to establish
potential pollution linkages, based on the source-pathway-receptor (SPR) approach.

A viable pollution linkage requires all the components of an SPR to be present. If only one or two are
present, there is no linkage and no further assessment is required.

3.4.2 Potential contaminants

For the purpose of this assessment the potential contaminants have been separated according to
whether they are likely to have originated from an on-site or off-site source.

Potential on-site sources of contamination
e Made Ground, associated with backfilled pond possibly including elevated concentrations of metals,
metalloids, asbestos fibres, Asbestos Containing Materials and PAHs (SO1).

e Ground gases (carbon dioxide and methane) from organic materials in the Made Ground within the
backfilled pond (S02).

e Pesticides (organochlorine or organophosphates) spread across the farmland to the east and south
west to aid the growth of corn (S03).

e Radon (S04).

Potential off-site sources of contamination

e Hydrocarbon fuels from the unspecified tank adjacent to the north west including leakage from the
Tank, general spillage, together with uncontrolled disposal and spillage from waste receptacles
(S05).
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The location of the unspecified tank on Liwyn Knottia, 44m south east is down-gradient. Therefore, any
uncontrolled spillage from this tank will migrate via topographical controls away from the site.
Therefore, this source has not been included within the initial conceptual site model.

Potential receptors
The following potential receptors in relation to the proposed land use have been identified.

e People (neighbours, site end users) (R01).

e Development end use (buildings, utilities and landscaping) (R02).

e Groundwater: Secondary A aquifer status of the Glaciofluvial Sheet Deposits (R03).
e Surface water: on-site pond (R04).

Groundwater within the Glaciofluvial Sheet Deposits is unlikely to be in connection with deeper
groundwater within the Salop Formation some >20.00m deep, due to the presence of cohesive bands
within the superficial deposits. Horizontal flow is likely to be far greater than vertical flow.

Potential pathways
The following potential pathways have been identified.

e Ingestion, skin contact, inhalation of dust and outdoor air by people (PO1).

e Methane or carbon dioxide ingress via permeable soils and/or construction gaps (P02).

e Petroleum hydrocarbon vapour or radon ingress via permeable soils and/or construction gaps (P03).
e Root uptake by plant (P04).

e Migration of contaminant via leachate migration through the unsaturated zone in the Glaciofluvial
Sheet Deposits (P0O5).

e Surface water via base flow from groundwater (P06).

Health and safety risks to site development contractors and maintenance workers have not been
assessed as part of this study and will need to be considered separately.

The above sources, pathways and receptors have been considered as part of the Preliminary Risk
Assessment in accordance with LCRM (2019), are considered to be plausible in the context of this site
and have been carried forward for investigation and assessment. An assessment of the Source —
Pathway — Receptor linkages is presented in Appendix F (Table F.1).

A summary of the plausible linkages is presented on the Initial Conceptual Model provided in Appendix
A (Hydrock Drawing 17177-HYD-XX-XX-DR-GE-0003).
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UNCERTAINTIES AND LIMITATIONS

Site specific comments

Its recommended that a preliminary ecological appraisal is undertaken to confirm the presence of
suspected badger setts, suspected Japanese Knotweed and possible aquatic ecosystems present within
the on-site pond.

Due to the presence of mature and semi-mature trees across large portions of the site and the
presence of hedgerows an arboricultural survey should be undertaken to confirm trees species, age and
heights.

General comments

Hydrock Consultants Limited (Hydrock) has prepared this report in accordance with the instructions of
Harworth Estates Property Group Limited (the Client), by e-mail dated September 2020 under the
terms of appointment for Hydrock, for the sole and specific use of the Client and parties commissioned
by them to undertake work where reliance is placed on this report. Any third parties who use the
information contained herein do so at their own risk. Hydrock shall not be responsible for any use of
the report or its contents for any purpose other than that for which it was prepared or for use of the
report by any parties not defined in Hydrock’s appointment.

This report details the findings of work carried out in October 2020. The report has been prepared by
Hydrock on the basis of available information obtained during the study period. Although every
reasonable effort has been made to gather all relevant information, not all potential environmental
constraints or liabilities associated with the site may have been revealed.

Groundwater data are only representative of the dates on which they were obtained and both levels
and quality may vary.

Information provided by third parties has been used in good faith and is taken at face value; however,
Hydrock cannot guarantee its accuracy or completeness.

The work has been carried out in general accordance with recognised best practice. The various
methodologies used are referenced in Appendix G. Unless otherwise stated, no assessment has been
made for the presence of radioactive substances or unexploded ordnance. Where the phrase ‘suitable
for use’ is used in this report, it is in keeping with the terminology used in planning control and does not
imply any specific warranty or guarantee offered by Hydrock.

The non-specialist UXO screening has been undertaken for the purposes of ground investigation only
(i.e. low risk activity in accordance with CIRIA Report C681). Further assessment should be undertaken
with regards to other higher risk activities e.g. construction.

Please note that notwithstanding any site observations concerning the presence or otherwise of
archaeological sites, asbestos-containing materials or invasive weeds, this report does not constitute a
formal survey of these potential constraints and specialist advice should be sought.

Any site boundary line depicted on plans does not imply legal ownership of land.
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6. RECOMMENDATIONS FOR FURTHER WORK

6.1 Ground investigation objectives

In order to confirm the actual risks to receptors and confirm the ground conditions with respect to
potential geotechnical and geo-environmental risks, an appropriate intrusive investigation will need to
be undertaken. This investigation will need to:

determine the depth and distribution of Made Ground and natural strata across the site;
determine the soil strength/density profile beneath the site;

determine the depth/level of groundwater beneath the site;

determine the ground gas concentrations beneath the site;

determine CBRs to assist with pavement design;

assess trench stability, over break potential and ‘diggability’;

allow soil infiltration rate testing;

allow sampling for chemical and geotechnical laboratory testing;

allow soil classification to allow geotechnical characterisation and determine suitability for reuse of
soils within earthworks;

obtain information in terms of Aggressive Chemical Environment for Concrete Class (ACEC Class).

Following investigation, assessment will be required to:

update the Ground Model;

update the Geotechnical Risk Register;

provide Geotechnical Design recommendations;

update the Conceptual Site Model (CSM), including identification of plausible pollution linkages;

undertake generic quantitative risk assessment of potential chemical contaminants to establish
‘suitability for use” under the current planning regime;

discuss potential environmental liabilities associated with land contamination (soil, water and gas);
and

provide outline mitigation recommendations to ensure the site is ‘suitable for use’.

6.2 Proposed scope and rationale for investigation works

Based on the current data, site investigation is proposed to comprise:

the excavation of trial pits to allow collection of samples for geotechnical and chemical analysis, to
assess trench stability, over break potential and ‘diggability’ and allow soil infiltration rate testing to
be undertaken;

the undertaking of soil infiltration rate tests within the Glaciofluvial Sheet Deposits;

dynamic sampling to allow collection of samples for geotechnical and chemical analysis of shallow
soils, and allow in situ testing (SPTs) to be undertaken to determine the strength of the clay and
assess density of the sands and gravel, and allow the installation of gas and groundwater
monitoring wells;
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e cable percussive boreholes to allow collection of samples for geotechnical and chemical analysis of
deeper soils, and allow in situ testing (SPTs) to be undertaken to determine the strength of the clay
and assess density of the sands and gravel, and allow the installation of gas and groundwater
monitoring wells;

e TRL Dynamic Cone Penetration tests to determine CBRs for pavement design;

e gas and groundwater monitoring installations to allow gas concentrations and groundwater levels
to be monitored;

e six rounds of gas concentration and groundwater level monitoring;
e geotechnical testing of soils; and

e contamination analyses of soil and groundwater.
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Drawings
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Appendix B

Field Reconnaissance Photographs
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Desk Study
Photograph 1

Date: 13/10/20

Direction
Photograph Taken:
Looking west

Description:
Suspected Japanese
Knotweed on the
western boundary.

Desk Study
Photograph 2

Date: 13/10/20

Direction
Photograph Taken:
Looking north

Description: Mature
trees adjacent to the
existing public
footpath in the
northern section of
the site.
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Desk Study
Photograph 3

Date: 13/10/20

Direction
Photograph Taken:
Looking north

Description:
Suspected badger

sett in the- of

the site.

Desk Study
Photograph 4

Date: 13/10/20

Direction
Photograph Taken:
Looking east

Description: Smaller
holes close to
suspected badger
sett.

HYDROCK TECHNICAL REPORT [Harworth Estates Property Group Limited | Ground Condition Desk Study Report | 17177-HYD-XX-XX-RP-GE-0001



Hydrock ;

Desk Study
Photograph 5

Date: 13/10/20

Direction
Photograph Taken:
Looking east.

Description:
Manhole cover in the
eastern field.

Desk Study
Photograph 6

Date: 13/10/20

Direction
Photograph Taken:
Looking east

Description: Rugby
pitches to the east of
the woodland.
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Desk Study
Photograph 7

Date: 13/10/20

Direction
Photograph Taken:
Looking south

Description: Eastern
corn field.

Desk Study
Photograph 8

Date: 13/10/20

Direction
Photograph Taken:
Looking east

Description:
Topographical low
point in the east of
the site.
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Desk Study
Photograph 9

Date: 13/10/20

Direction
Photograph Taken:
Looking east.

Description:
Suspected badger
sett in the

- of the site.

Desk Study
Photograph 10

Date: 13/10/20

Direction
Photograph Taken:
Looking south

Description:
Brambles in the
south east of the
site.
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Desk Study
Photograph 11

Date: 13/10/20

Direction
Photograph Taken:
Looking north

Description: Pooling
water in the south
west field.

Desk Study
Photograph 12

Date: 13/10/20

Direction
Photograph Taken:
Looking north

Description: Mature
trees on the south
west boundary.
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Desk Study
Photograph 13

Date: 13/10/20

Direction
Photograph Taken:
Looking south

Description:
Overhead adjacent
to the southern
boundary.

Desk Study
Photograph 14

Date: 13/10/20

Direction
Photograph Taken:
Looking west.

Description: Section
of footbridge
foundation on the
west of the site.
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Desk Study
Photograph 15

Date: 13/10/20

Direction
Photograph Taken:
Looking north

Description: Pond in
the centre of the
woodland.

Desk Study
Photograph 16

Date: 13/10/20

Direction
Photograph Taken:
Looking east.

Description: Mature
trees adjacent to
Hullah Farm.
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Desk Study
Photograph 17

Date: 13/10/20

Direction
Photograph Taken:
Looking north

Description: North
western corn fields.

Desk Study
Photograph 18

Date: 13/10/20

Direction
Photograph Taken:
Looking south east

Description: Access
track across the
north western corn
field.

HYDROCK TECHNICAL REPORT [Harworth Estates Property Group Limited | Ground Condition Desk Study Report | 17177-HYD-XX-XX-RP-GE-0001




Hydrock ;

Desk Study
Photograph 19

Date: 13/10/20

Direction
Photograph Taken:
Looking north east

Description:
Hedgerows and
mature trees in the
south west of the
site.

Desk Study
Photograph 20

Date: 13/10/20

Direction

Photograph Taken:

Looking east.

Description:
Sporadic mature
trees across the
centre of the south
west of the site.
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Historical Ordnance Survey Maps
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Desk Study Research Information

Cefn Park, Wrexham | Harworth Estates Property Group Limited | Ground Condition Desk Study Report | 17177-HYD-XX-XX-RP-GE-0001 | 29 October 2020



Hydrock :

Groundsure Database Report

Cefn Park, Wrexham | Harworth Estates Property Group Limited | Ground Condition Desk Study Report | 17177-HYD-XX-XX-RP-GE-0001 | 29 October 2020












































































































































































































































































































Hydrock :

BGS Archive Records
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——

o M
SI3SSE2) 3965059 Fox Covert, Abenbury, Wrexham | A0, 12)

Surface level (+68.3m) + 2241t
Water not struck
Shell and auger 8-in (203 mm) diameter

Block B

Overburden 0.2m
Mineral 248 m+

March 1977
LOG
Geologcal classification Lithology Thickness  Depth
m m
Soil, sandy 0.2 0.2
Glacial Sand and Gravel Pebbly sand, fine and clayey at the top becoming gravelly at 11.0 m 248+ 250

Gravel: fine and coarse, subangular (o subrounded quartzite and

volcanics with quartz, sandstone, some chert, limestone, other

sediments and coal

Sand: fine and medium with a trace of coarse, coarsens with depth

GRADING

Mean for deposit Depth below

percentages surface (m)  percentages

Fines Sand  Gravel Fines  Sand Gravel

- et +Hl #1400 44-16 +16-64 +64

8 83 9 02 1.0 16 72 10 2 0 0 0
1.0 30 18 4 8 0 0 0 0
30 50 20 76 4 0 0 0 0
50-70 10 64 26 0 0 0 0
T0-90 S 62 33 0 0 0 0
9.0-11.0 3 56 41 0 0 0 0
11.0-130 6 9 35 8 17 25 0
13.0-150 3 54 43 0 0 0 0
150-17.0 2 v 58 3 0 0 0
17.0-19.0 4 26 66 3 1 0 0
190 210 b) 21 30 7 2 16 0
210-220 4 19 51 8 12 6 0
220-23.0 3 14 40 8 18 17 0
230 250 8 30 50 3 2 7 0
Mean 8 45 35 3 4 ) 0

COMPOSITION
Depth below  Percentages by weight in +8 mm fraction
surface (m)
Other Chert,

Quartz Quartzite Sandstone Limestone sediments Igncous flint

11.0-13.0 20 34
170-250 6 49

14
14

26 |
L} 5
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Zetica UXB Risk Maps
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BOMB MAP USERS’ GUIDE

Sources of information and explanation of bomb risk

Why?

Unexploded bombs (UXB) still present a risk to
construction projects long after the end of the
Second World War (WWII). UXBs often entered
the ground unnoticed at high velocity and
penetrated to a depth of several metres. Here
they remain - vulnerable to disturbances from
construction work. Beyond the depth of shallow
excavation work, the greatest risk is to piling,
drilling and probing crews. A piling rig could
repeatedly hit a UXBs with considerable force
before the crew realises an obstruction has been
impacted. It could then be up to 72 hours before
the detonator activates.

Who?

The responsibility for avoiding UXB risk usually
lies with construction companies or house
builders particularly those who are redeveloping
urban sites. In addition, project engineering

or environmental consultants are expected

to advise their clients of a site’s history. Other
interested parties include those organisations
whose employees are physically at most risk
from intrusive works, normally piling companies,
drillers or probing operators.

How?

UXB risk should be assessed for every site, but
especially those in known heavily bombed
areas or those situated near war-time strategic
installations that were priority targets for
enemy aircraft, for example, airfields. Zetica's
regional bomb risk map is therefore a first point
of reference from which the relative, potential
abundance of UXBs can be judged. Consultants
then advise their clients that an ordnance-risk
desk study is required, which they may obtain
from external sources. Construction companies
or house builders who assess their own risk
could choose to come direct to Zetica.

When?

Do not wait for the piling or drilling company
to be on site before thinking about UXB risk -
it will inevitably cause delays and higher costs.
Request the regional bomb risk map from
Zetica as soon as a site is being considered, and
then use it to help you or your clients to decide
if an ordnance-risk desk study is required.

Where?

Maps can be obtained for any county in
England, Scotland, Wales or Northern Ireland
- or for any London borough. They can help
determine the areas that were most heavily
bombed - but no part of the country should
be considered 100% safe from UXB risk. Even
remote rural areas can have a high risk if, for
example, they were locations for decoy airfields
or beacons that were lit to fool enemy pilots
into thinking they had located a burning city
that had been successfully hit by others in the
raid.

How to use this regional map

This map is designed to give you an indication
of the potential risk from UXBs in your area.

If you are conducting work that involves
excavation, piling or other disturbance of

the ground, then you should use the map to
identify the category of risk for your site.

The risk boundaries are a guide, compiled

from data based on the political areas for which
records are held; being just outside a high-risk
area does not mean there is no

UXB risk. You should use the map to assist in
your decision of whether to investigate the
UXB risk further.

Information on the regional risk remaining from
UXBs in the UK

Zetica has built the largest UXB database of its
kind in the UK. It includes a unique digital library
of bomb census data, and maps showing key
strategic points and bombing densities from the
First and Second World Wars. The main sources of
information include records from central gov-
ernment (Public Records Office), the Ministry of
Defence, and the German Luftwaffe.

Using information from this database, Zetica has
published maps of UXB risk on a regional, county
and borough scale. The maps indicate relative
degrees of UXB risk based on available records
for bombing densities and known targeted areas
for regions within the UK. The risk is broken
down into individual boroughs, towns or cities.
The data are based on the historical boroughs
and are then overlaid onto the modern map. It is
important to note that more-detailed research
may be required for individual sites, particularly
where proximity to a potential WWII target
means the local risk may be higher.

High risk

Areas designated as high risk are those that
show a high density of bombing hits (50+ bombs
per 1000 acres) and abundant potential WWII
targets. In high-risk regions, further action to
mitigate UXB risk is considered essential.

Moderate risk

Moderate-risk regions are those that show a
bomb density of between 11 and 50 bombs
per 1000 acres and that may contain
potential WWII targets. Action to

mitigate the risk is considered

essential, albeit more likely that a

reduced scope of work is required
compared with that needed for

high-risk regions.

Low risk

Low-risk regions are those with a bombing
density of up to 10 bombs per 1000 acres.

These areas are considered to have a

significant but low UXB risk. In general,

further action to mitigate the risk is considered
prudent, although not essential. Care is

required when assessing the risk for specific sites
where the risk may be higher because of local
wartime activity.

Other WWII targets

Other regions with the risk of UXBs are key
strategic points as defined by the government
during WWII as representing potential enemy
targets. Where these exist outside areas mapped
as high, moderate or low risk, a site-specific
assessment of the UXB risk may be required.

Relative UXB risk across UK

For more details on this and related services, telephone: +44 (0) 1993 886682 or visit our website: www.zetica.com

What to doiif...

...you have a site that has a potential UXB risk
In the absence of current legislation requiring
you to address the risk from UXBs, your
responsibilities under health and safety
legislation and regulations such as construction
design and management require that you
address all identified risks. The first stage is

to request further advice from a professional
adviser such as Zetica, or to gain more site-
specific information by commissioning an
ordnance-risk desk study. Then a strategy to
deal with the risk can be established that is
tailored to your proposed work.

...you find a suspect item or require advice

If during site works you find a suspect
(ordnance-related) item, it is very important
that you do not touch or move it (even if it
has already been moved by an excavator). If it
is clearly ordnance related, then dial 999 and
ask for the police. Ensure that the area around
the item is kept as clear as possible without
placing yourself at risk. If you are unsure and
do not wish to cause undue alarm, or you just
require some advice, then you can call Zetica.
We have experienced qualified UXB specialists
on hand who can offer support and advice
during any site works.

More-detailed procedures should be
established in advance if you are in an area
where the risk of finding a UXB is shown to be
significant (moderate to high).

Site-specific desktop studies

Zetica is able to provide high-quality,
site-specific UXB risk information for any
residential, industrial or commercial property
in the UK. These desktop studies provide
details of the bombing density within an
area and for the site itself, in order to indicate
the risks of UXBs still being present. A risk
assessment is provided to facilitate informed
decision making on whether any further risk
mitigation measures are required.
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Consultants
Coal Mining Report

Land At Erlas Park, Cefn Road,
Wrexham, LI13 9tt

Wrexham

Date of enquiry: 12 October 2020
Date enquiry received: 12 October 2020
Issue date: 12 October 2020
Our reference: 51002314699001

Your reference: HYD-7149853



Consultants
Coal Mining Report

This report is based on and limited to the records held by the Coal
Authority at the time the report was produced.

Client name

GROUNDSURE LIMITED

Enquiry address

Land At Erlas Park, Cefn Road, Wrexham, LI13 9tt
Wrexham

How to contact us

0345 762 6848 (UK)

+44 (0)1623 637 000 (International)
Approximate position of property

200 Lichfield Lane

Mansfield Reproduced by permission of

Nottinghamshire Ordnance Survey on bghﬁlf 01:j

NG18 4RG HMSO. © (;rown copyrig .t an
database right 2018. All rights
reserved.

www.groundstability.com
Ordnance Survey Licence number: 100020315

@coalauthority
/company/the-coal-authority
/thecoalauthority
/thecoalauthority
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Section 1 - Mining activity and geology

Past underground mining

Colliery Seam Mineral |Coal Depth (m) Direction |Dippingrate Dipped Extraction Year last
Authority to working of seam direction | thickness |'mined
reference worked of seam (cm)

(degrees) worked

unnamed MAIN Coal 3V3G 690 West 3.5 North-East 220 1962

unnamed MAIN Coal 3V3B 692 West 3.5 North-East 220 1963

unnamed MAIN Coal 3V3L 693 Beneath 3.8 East 220 1968

Property

unnamed QUAKER Coal 3U69 693 West 2.7 South-East 110 1966

unnamed QUAKER Coal 3U5S 693 West 4.3 South-East | 110 1965

unnamed MAIN Coal 3V30 694 Beneath 4.1 East 220 1967

Property
unnamed MAIN Coal 3Vv3l 695 Beneath 5.6 North-East 220 1970
Property

unnamed MAIN Coal 3V3N 697 South-West 4.1 East 220 1970

unnamed MAIN Coal 3V5C 700 West 2.3 East 220 1969

unnamed MAIN Coal 3Vv3S 702 South 3.6 East 220 1972

unnamed MAIN Coal 3V59 703 South-West 3.9 East 220 1970

unnamed MAIN Coal 3V5A 705 West 1.8 North 220 1966

unnamed MAIN Coal 3V3C 722 North-West 4.3 East 220 1960

unnamed MAIN Coal 3V3pP 731 Beneath 6.5 North-East 220 1970

Property

unnamed MAIN Coal 3V3Q 737 East 7.4 East 220 1972

unnamed MAIN Coal 3V3K 748 East 5.9 East 220 1973

unnamed MAIN Coal 3V3H 754 East 5.9 North-East |220 1973

Probable unrecorded shallow workings
None.

Spine roadways at shallow depth
No spine roadway recorded at shallow depth.

Mine entries
None recorded within 100 metres of the enquiry boundary.
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Abandoned mine plan catalogue numbers

The following abandoned mine plan catalogue numbers intersect with some, or all, of the enquiry
boundary:

NW693 NW694

Please contact us on 0345 762 6848 to determine the exact abandoned mine plans you require
based on your needs.

Outcrops
No outcrops recorded.

Geological faults, fissures and breaklines
No faults, fissures or breaklines recorded.

Opencast mines
None recorded within 500 metres of the enquiry boundary.

Coal Authority managed tips
None recorded within 500 metres of the enquiry boundary.

Copyright © 2020 The Coal Authority Page 4 of 10
Consultants Coal Mining Report, reference 51002314699001



Section 2 - Investigative or remedial activity

Please refer to the 'Summary of findings' map (on separate sheet) for details of any activity within
the area of the site boundary.

Site investigations
None recorded within 50 metres of the enquiry boundary.

Remediated sites
None recorded within 50 metres of the enquiry boundary.

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.

Mine gas
None recorded within 500 metres of the enquiry boundary.

Mine water treatment schemes
None recorded within 500 metres of the enquiry boundary.
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Section 3 - Licensing and future mining activity

Future underground mining
None recorded.

Coal mining licensing
None recorded within 200 metres of the enquiry boundary.

Court orders
None recorded.

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

Withdrawal of support notices
The property is in an area where a notice to withdraw support was given in 1949.

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.

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.
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Section 4 - Further information

The following potential risks have been identified and as part of your risk assessment should be
investigated further.

Development advice

The site is within an area of historical coal mining activity. Should you require advice and/or
support on understanding the mining legacy, its risks to your development or what next steps you
need to take, please contact us.

For further information on specific site or ground investigations in relation to any issues
raised in Section 4, please call us on 0345 762 6848 or email us at
groundstability@coal.gov.uk.
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Section 5 - Data definitions

The datasets used in this report have limitations and assumptions within their results. For more
guidance on the data and the results specific to the enquiry boundary, please call us on 0345 762
6848 or email us at groundstability@coal.gov.uk.

Past underground coal mining

Details of all recorded underground mining relative to the enquiry boundary. Only past
underground workings where the enquiry boundary is within 0.7 times the depth of the workings
(zone of likely physical influence) allowing for seam inclination, will be included.

Probable unrecorded shallow workings
Areas where the Coal Authority believes there to be unrecorded coal workings that exist at or close
to the surface (less than 30 metres deep).

Spine roadways at shallow depth

Connecting roadways either, working to working, or, surface to working, both in-seam and cross
measures that exist at or close to the surface (less than 30 metres deep), either within or within 10
metres of the enquiry boundary.

Mine entries

Details of any shaft or adit either within, or within 100 metres of the enquiry boundary including
approximate location, brief treatment details where known, the mineral worked from the mine
entry and conveyance details where the mine entry has previously been sold by the Authority or its
predecessors British Coal or the National Coal Board.

Abandoned mine plan catalogue numbers

Plan numbers extracted from the abandoned mines catalogue containing details of coal and other
mineral abandonment plans deposited via the Mines Inspectorate in accordance with the Coal
Mines Regulation Act and Metalliferous Mines Regulation Act 1872. A maximum of 9 plan extents
that intersect with the enquiry boundary will be included. This does not infer that the workings
and/or mine entries shown on the abandonment plan will be relevant to the site/property
boundary.

Outcrops

Details of seam outcrops will be included where the enquiry boundary intersects with a conjectured
or actual seam outcrop location (derived by either the British Geological Survey or the Coal
Authority) or intersects with a defined 50 metres buffer on the coal (dip) side of the outcrop. An
indication of whether the Coal Authority believes the seam to be of sufficient thickness and/or
quality to have been worked will also be included.

Geological faults, fissures and breaklines

Geological disturbances or fractures in the bedrock. Surface fault lines (British Geological Survey
derived data) and fissures and breaklines (Coal Authority derived data) intersecting with the
enquiry boundary will be included. In some circumstances faults, fissures or breaklines have been
known to contribute to surface subsidence damage as a consequence of underground coal mining.
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Opencast mines

Opencast coal sites from which coal has been removed in the past by opencast (surface) methods
and where the enquiry boundary is within 500 metres of either the licence area, site boundary,
excavation area (high wall) or coaling area.

Coal Authority managed tips
Locations of disused colliery tip sites owned and managed by the Coal Authority, located within 500
metres of the enquiry boundary.

Site investigations

Details of site investigations within 50 metres of the enquiry boundary where the Coal Authority
has received information relating to coal mining risk investigation and/or remediation by third
parties.

Remediated sites

Sites where the Coal Authority has undertaken remedial works either within or within 50 metres of
the enquiry boundary following report of a hazard relating to coal mining under the Coal
Authority’s Emergency Surface Hazard Call Out procedures.

Coal mining subsidence

Details of alleged coal mining subsidence claims made since 31 October 1994 either within or
within 50 metres of the enquiry boundary. Where the claim relates to the enquiry boundary
confirmation of whether the claim was accepted, rejected or whether liability is still being
determined will be given. Where the claim has been discharged, whether this was by repair,
payment of compensation or a combination of both, the value of the claim, where known, will also
be given.

Details of any current ‘Stop Notice’ deferring remedial works or repairs affecting the property/site,
and if so the date of the notice.

Details of any request made to execute preventative works before coal is worked under section 33
of the Coal Mining Subsidence Act 1991. If yes, whether any person withheld consent or failed to
comply with any request to execute preventative works.

Mine gas

Reports of alleged mine gas emissions received by the Coal Authority, either within or within 500
metres of the enquiry boundary that subsequently required investigation and action by the Coal
Authority to mitigate the effects of the mine gas emission.
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Mine water treatment schemes
Locations where the Coal Authority has constructed or operates assets that remove pollutants
from mine water prior to the treated mine water being discharged into the receiving water body.

These schemes are part of the UK's strategy to meet the requirements of the Water Framework
Directive. Schemes fall into 2 basic categories: Remedial - mitigating the impact of existing pollution
or Preventative - preventing a future pollution incident.

Mine water treatment schemes generally consist of one or more primary settlement lagoons and
one or more reed beds for secondary treatment. A small number are more specialised process
treatment plants.

Future underground mining

Details of all planned underground mining relative to the enquiry boundary. Only those future
workings where the enquiry boundary is within 0.7 times the depth of the workings (zone of likely
physical influence) allowing for seam inclination will be included.

Coal mining licensing

Details of all licenses issued by the Coal Authority either within or within 200 metres of the enquiry
boundary in relation to the under taking of surface coal mining, underground coal mining or
underground coal gasification.

Court orders
Orders in respect of the working of coal under the Mines (Working Facilities and Support) Acts of
1923 and 1966 or any statutory modification or amendment thereof.

Section 46 notices
Notice of proposals relating to underground coal mining operations that have been given under
section 46 of the Coal Mining Subsidence Act 1991.

Withdrawal of support notices

Published notices of entitlement to withdraw support and the date of the notice. Details of any
revocation notice withdrawing the entitlement to withdraw support given under Section 41 of the
Coal Industry Act 1994.

Payment to owners of former copyhold land

Relevant notices which may affect the property and any subsequent notice of retained interests in
coal and coal mines, acceptance or rejection notices and whether any compensation has been paid
to a claimant.
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Preliminary Geotechnical Risk Register
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Appendix F

Plausible Source-Pathway-Receptor Contaminant
Linkages
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