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11

GROUND CONDITIONS

Introduction

This Chapter identifies the existing soil and geological conditions and development
constraints, evaluates the potential for contamination and assesses the potential effects

on ground conditions during both the construction and operational phases.

The chapter describes the methods used to assess the likely significant effects, the
baseline conditions currently existing at the site and surroundings, the potential direct and
indirect effects of the development arising from the underlying Ground Conditions, the
mitigation measures required to prevent, reduce, or offset the identified significant effects

and the residual effects. It has been written by Groundtech Consulting Ltd.
This Chapter is supported by the following figures and appendices:

e Appendix 11.1- Phase | Geo-Environmental Assessment (Ref. 5557/R1) conducted by
Lees Roxburgh Limited, dated January 2013.

e Appendix 11.2 - Phase Il Geo-Environmental Site Assessment (Ref. 10-984-r1)
conducted by e3p, dated July 2016.

e Appendix 11.3 - Geo-Environmental Appraisal and Coal Mining Risk Assessment (Ref.
GRO0-24220-5586_1.1) conducted by Groundtech Consulting Ltd, dated 04 June 2025.

e Appendix 11.4 - Permanent Ground Gas Risk Assessment (Ref. GRO-24220-5700_1.1)
conducted by Groundtech Consulting Ltd, dated 04th June 2025.

e Appendix 11.5- Minerals Resource Assessment (Ref. GRO-24220-5764_1.1) conducted
by Groundtech Consulting Ltd, dated 4th June 2025.

e Appendix 11.6 - Organic Material Report and Revised Coal Mining Risk Assessment
(Ref. GRO-24220-5805) conducted by Groundtech Consulting Ltd, dated 9th June 2025.

e Appendix 11.7 - Earthworks Specification (Ref. GRO-24220-5880) conducted by
Groundtech Consulting Ltd, dated 7th July 2025.

e Appendix 11.8 - Remedial Specification (Ref. GR0-24220-5881) conducted by
Groundtech Consulting Ltd, dated 7th July 2025.

e Appendix 11.9 - Mine Shaft Treatment Specification (Ref. GRO-24220-5882) conducted
by Groundtech Consulting Ltd, dated 7th July 2025.
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Assessment Methodology and Significance Criteria

Assessment of the impact of the ground conditions of the Proposed Development has
been undertaken in accordance with BS 5930:2020, BS EN I1SO 14688:2002, BS EN ISO
14689:2002, BS 10175:2017, BS 8576:2013, CIRIA C758, Land Contamination Risk
Management (LCRM) and Eurocode 7.

Comprehensive desk based and intrusive investigations have been produced by
Groundtech Consulting which have been previously reviewed and any recommendations
approved by the Local Authority, following submission of the planning application. The
reports were prepared by suitably qualified and experienced consulting engineer in

accordance with current industry guidance and best practice.

It should noted that the reports produced to support the development of the site were
undertaken for a slightly wider area than the defined planning application red edge
boundary. The reports (as contained in Appendix 11.1 — 11.9) separated the site into
seven distinct parcels as shown on the ‘Site Areas Plan — GR0-24220-P02’, see extract
below in Figure 11.1. With reference to this plan, it is understood that Parcel 1 is not
included within this application and the development is to be largely contained within
Parcels 3, 4 and 6.

Figure 11.1 Site Areas Plan
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11.10

11.11

11.12

Historical Uses

Information relating to the historical uses of the site affecting the underlying Ground
Conditions was obtained from available 1:50,000 sheet maps and associated memoir
from the British Geological Society (BGS), available records and consultations from the
Mining Remediation Authority (MRA) and historical mapping of the site. Abandonment
plans were also obtained from the MRA following receipt of the consultation to show to
the extent of any coal mine workings beneath the site. The above information was

reviewed and utilised within the assessment.

Preliminary Geo-Environmental Investigation

The Phase 1 Preliminary Risk Assessment undertaken as part of the Geo-Environmental
Appraisal was undertaken to fulfil the requirements of a risk assessment in accordance
with current LCRM risk assessment guidance. The Phase 1 is included with Section 4.0
and Section 5.0 of the Geo-Environmental Appraisal (Ref. GRO-24220-5586_1.1) included
in Appendix 11.3.

A Conceptual Site Model (CSM) of the ground conditions was developed in accordance
with CIRIA 552 as part of the Phase 1 using an array of information from the historical
mapping, BGS records and MRA records/consultations as well as the previous
investigations on the site by Lees Roxburgh Ltd and e3p which were provided by the
applicant. This included the anticipated depth and composition of Made Ground and
associated contaminants, nature of superficial deposits and composition of bedrock as
well as the potential for coal seams, shallow mine workings, mine entries and other

geological features such as faults.

Following an initial assessment of the dataset obtained from the above sources, a site
reconnaissance was undertaken by a suitably qualified engineer to identify any relevant

features which may be used to benefit the assessment.

Detailed Geotechnical and Geo-Environmental Investigation

The Phase Il Geo-Environmental Appraisal and Coal Mining Risk Assessment (CMRA) is
included in Section 6.0 to 11.0 of the Geo-Environmental Appraisal (Appendix 11.3). As
part of the appraisal a main investigation was undertaken to meet the requirements of BS
10175:2017 and Eurocode 7.

Exploratory locations were positioned across the site to achieve a sufficient level of
coverage and to target areas of concern identified in the Phase 1 Preliminary Risk
Assessment. Exploratory hole locations were positioned and undertaken across the site
and all soil and rock arisings were logged by a suitably qualified and experienced engineer
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11.13

11.14

11.15

11.16

11.17

in accordance with BS 5930:2015, BS EN ISO 14688:2002, BS EN ISO 14689:2002 and
Eurocode 7 to determine the baseline ground conditions. Representative soil samples of
each soil type and consistency were gathered in accordance with current guidance at the
discretion of the engineer onsite and transported to the laboratory in a timely manner for

geotechnical and geo-environmental analysis.

In-situ testing including Standard Penetration Tests (SPTs), hand shear vane readings and
soil percolation testing was undertaken in the exploratory locations in order to determine
the geotechnical properties of the underlying strata and to obtain parameters for the

geotechnical design. The following guidance was adhered to with respect to in-situ

testing:
e SPT: BS 5930: 2015, BS EN ISO 22476-9, BS EN 1997-2
e  Hand Shear Vane: BS 5930:2015, BS EN IS0 22476-9, BS EN 1997-2
e  Soil Percolation Testing: BRE 365

Laboratory testing was scheduled for geo-environmental and geotechnical purposes
based on the sources identified in the Phase 1 and observations during the investigation.
Selected samples were scheduled for testing at an approved laboratory in accordance

with BS 1377 ‘Method of Test for Soils for Civil Engineering Purposes’ 1990.

On receipt of the Geo-Environmental testing results a Generic Quantitative Risk
Assessment (GQRA) was undertaken in accordance with LCRM to determine the
significance of the concentrations recorded by the Geo-Environmental testing. This
process comprises the comparison of the recorded concentrations against Generic
Assessment Criteria (GACs) which are derived using the CLEA model for the proposed

residential end use with plant uptake.

The exploratory hole logs and laboratory testing results were compiled and reviewed to
develop the Preliminary CSM from the Phase 1 and produce a Revised CSM and outline
required remedial actions due to the ground conditions as well as assess the engineering

properties of the soils underlying the site for the geotechnical design.

Characterisation of Effect

The main effects associated with the Proposed Development due to the ground
conditions relate to the foundation recommendations, drainage strategy, highway design,
remedial actions, earthworks, requirement for gas precaution measures, land stability due
to previous shallow coal mining and generation of waste material during the earthworks.

These effects have been assessed in relation to the following criteria:
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11.18

e  Positive or Negative

e  FExtent

e  Magnitude

e  Duration

e  Frequency

e Reversibility

e Likelihood

Significance Criteria

- Positive or negative effect on the

environment.

The extent of the effect across the development

proposal or environment.

The scale of the effect across the development

proposal or environment.

The length of time the effect will be seen across the

development proposal.

How often the effect will be seen across the

development proposal.

Whether or not the effect on the environment can be

reversed.

Likelihood of the effect having an impact on the

environment.

Standardised significance criteria have been used throughout this assessment to assist

the reader in understanding the results of the assessment, by identifying the sensitivity of

the receptor and impact magnitude. Where the standardised criteria is deviated from, due

to recognised standards, this will be explained in the text. The significance criteria is

summarised below.

Table 11.1: Definition of Receptor Sensitivity

Sensitivity

Watercourses (Main River and Ordinary), pond, unprotected principal aquifer,
High potable groundwater abstraction, on-site operatives, residential end users, schools
and hospitals within the site or within 50m of the site boundary.

Definition

Medium

Watercourses (Ordinary), secondary A aquifer and residential end users, schools
within 100m of the site boundary.

Absence of surface watercourse, secondary B aquifer or low permeability drift and
no residential end users, residential properties, school and hospitals within >150m
of the site boundary.

Negligible

150m.

Absence of watercourse, unclassified aquifer and no sensitive land uses within
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11.19 The magnitude of potential impacts will be assessed based on both the construction and
operation of the development. This will be assessed according to the criteria outlined in
Table 11.2.

Table 11.2: Magnitude of Effect

Magnitude
of Effect

Definition of Magnitude

Activities are likely to increase long-term contaminant release over and above the
baseline conditions with significantly increased risks to human health and the
wider environment. Effects are likely to be important considerations at a regional
or district scale. Remedial work may mitigate such effects to some degree, but is
unlikely to remove all of the effects upon the affected receptors.

Activities are likely to result in major contaminant release or cause degradation of
other soil quality parameters, over and above the baseline conditions, with
increased risks to human health or controlled waters. Effects could be permanent
on a local scale or have a wider, temporary impact. Remediation measures are
likely to be largely effective although some residual effects may still arise.

Activities may result in some contaminant release or cause degradation of other
soil quality parameters over and above the baseline conditions with a small
potential increased risks to human health or controlled waters. Effects are likely
to be both temporary and local in nature and can be successfully addressed by
remediation to leave minimal residual risk.

No effect or effect where risks to human health or the wider environment are not
increased.

Negligible

11.20 Within the context of this EIA technical chapter, the significance of effect will be identified
by combining the sensitivity of the receptor against the magnitude of impact using the
matrix in Table 11.3 below. The significance of effects shaded orange in the table depicts
a significant effect, i.e. moderate and major effects, and can be either beneficial or

adverse in nature.

Table 11.3: Significance of Effect

Sensitivity of Receptor

o High Medium Low Negligible

(=]

E High Major Major Moderate Negligible

b Minor t

‘s . . inor to -

° Medium Major Moderate Moderate Negligible

=

S Minor to

§ Low Moderate Moderate Minor Negligible
Negligible Negligible Negligible Negligible Negligible
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11.21

11.22

11.23

Assumptions/Limitations

Ground conditions may also vary due to the ground’s heterogeneous properties and
because investigation exploratory locations only allow examination of the ground at
discrete locations. The potential exists for ground conditions to be encountered which are
different to those considered in this assessment, particularly between exploratory holes.
The extent of the limited area depends on the soil and groundwater conditions, together
with other constraints such as the position of any existing structures and underground

utilities.

Any groundwater conditions entered on the exploratory hole records are those observed
at the time of investigation. The groundwater level often has not had time to reach
equilibrium and a monitoring period is required. Furthermore, groundwater levels are
subject to seasonal variation or changes in local drainage conditions and groundwater
levels may occur at other times of the year which are higher than were recorded during

the investigations.

Consultation

The following consultations have been previously undertaken between Groundtech
Consulting Ltd and the Local Authority, which occurred following submission of the

planning application:

Table 11.4: Consultation

Consultee Date and Time Comments Actions
Chorley Council 13:40 25/07/2025 | Approval  of  the | None required
recommendations
within the Geo-
Environmental

Appraisal and Ground
Gas Risk Assessment
Chorley Council 11:17 12/09/2025 | Approval of | None required
supplementary

investigation and
CMRA, Remedial,
Earthworks and Mine
Shaft Treatment
Specifications
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11.24

11.25

11.26

11.27

11.28

11.29

11.30

Baseline Conditions

This section describes the baseline conditions at the site (and surrounding area as

appropriate).

Historical Site Uses

A review of the site history from the available historical mapping was undertaken as part
of the Phase 1 within the Geo-Environmental Appraisal. The site is shown as largely
undeveloped on the earliest available historical mapping with the exception of a
sandstone quarry and sand pit in Parcel 3 and Parcel 6 respectively. From the 1980s
development of the Camelot Theme Park is shown to have commenced across Parcels 3,

4,5 and 6. The locations of the Parcels are presented in Figure 11.1.

At present the site area lies vacant with the former theme park attractions removed.
Hardstanding is generally present across the development area with the occasional
derelict outbuilding present in the western area of Parcel 4. Parcel 3 is comprised with a

gravel area previously used for a car boot sale.

A former mine entry is indicated to be present in Parcel 5 based on the available MRA

records.

Ground Conditions

The existing ground conditions encountered within the development area generally
comprise Made Ground to a maximum depth of 1.5m begl, although it was generally
encountered to be shallow at less than 1.0m in thickness. The Made Ground encountered
at the site generally comprised granular soils of gravelly sand with minor constituents of
mixed lithologies including brick, sandstone and mudstone with cohesive soils comprising
slightly sandy gravelly clay being encountered within the battlefield area and sporadically
in the southern area of the site. The Made Ground is considered to be associated with the
build-up of the theme park and associated infrastructure. Dark brown sandy gravelly
topsoil is also present in areas of soft landscaping to a maximum depth of 0.4m begl

within the development area.

No visual or olfactory evidence of contamination or evidence of Asbestos Containing
Materials (ACM) was encountered during the site reconnaissance or investigation at the

site by Groundtech Consulting.

The underling superficial deposits within the development area consisted of Glacial Till

deposits comprising firm to stiff medium to high strength gravelly sandy CLAY in all areas
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11.31

11.32

11.33

11.34

11.35

of the development. Granular SAND were generally encountered underlying the cohesive

soils frequently.

The underlying bedrock consisted of the Pennine Lower Coal Measures Formation and
encountered residually weathered MUDSTONE, destructured weathered MUDSTONE and
destructured weathered SANDSTONE with some intact COAL seams within the rotary
boreholes undertaken. The Pennine Lower Coal Measures Formation was encountered in
the eastern area of Parcel 3 from depths of between 0.1m begl and 3.9m begl during the

trial pitting exercise in the eastern area of the site.

In the eastern area of Parcel 3 the Sandstone bedrock was encountered at shallow depths
during the ftrial pitting exercise. This is considered to be indicative of the Milnrow
Sandstone Formation which is indicated to underlie this area of the site on the available

geological records. No superficial deposits were encountered in this area.

Permanent Ground Gas

The potential sources of permanent ground gases identified in the Phase 1 included
localised alluvium deposits in the area of the existing watercourse in Parcel 5, potentially
infilled ponds, infilled sand pit, infilled sandstone quarry and the potential for mine gases

from shallow coal mine workings or the mine shaft within Parcel 5.

The Permanent Ground Gas Risk Assessment (Ref. GRO-24220-5700_1.1) presented in
Appendix 11.4 classified the site as lying within Characteristic Situation 1 in accordance
with BS 8485: 2019 (Modified Wilson and Card Classification), NHBC Foundation
Hazardous Ground Gas April 2023 and CIRIA C665. Therefore, no gas protection
measures are required within the proposed dwellings with respect to generation of
hazardous ground gases. An assessment was also undertaken in accordance with
CL:AIRE Good Practice for Risk Assessment for Coal Mine Gas Emissions, 2021 which

determined that no further action is required with respect to mine gases.

The site lies within an area requiring full radon precautions and a site-specific radon
search was commissioned from the BGS to determine the areas in which new dwellings
will require protection measures. The areas of the development area requiring full radon
precautions located within the eastern extent of Parcel 3, the southern extent of Parcel 4
and the northern extent of Parcel 6. The full area is presented on the ‘'Radon Zonation Plan
- GRO-24220-P12’ which is included within the gas assessment.
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11.36

11.37

11.38

11.39

11.40

11.41

Hydrogeology

A summary of the hydrogeological conditions of the site are presented below:

e  Glacial Till - Secondary Undifferentiated Aquifer
e  Glaciofluvial Deposits - Secondary A Aquifer
e Alluvium Deposits - Secondary A Aquifer
e  Pennine Lower Coal Measures - Secondary A Aquifer
e  Milnrow Sandstone Formation - Secondary A Aquifer

The Site does not lie within 500m of a Source Protection Zone and there are no potable

water abstractions within 2000m of site.

There are 2 records of historical groundwater abstractions points within 2000m of the
site. These points are related to a disused quarry in Heskin located 603m west of the site
with an annual volume of 5000m®. There are no active groundwater abstraction licenses

within 2000m of the site.

Hydrology

A number of watercourses and waterbodies are present on the site. A stream extends
across Parcel 5 and the southern boundary of the site. A ornamental pond referred to as
‘The Dam’ is located circa 30m to the east of the site with a stream to the north which
likely discharges to the pond. The stream located onsite is sourced from ‘The Dam’. There
are 20 surface water features within a 250m of site which contain water all year round in

normal circumstances.

Environment Agency information indicates that the site is outside a flood risk zone and is
not at risk of flooding, the surrounding area is generally of a Low risk. The flood risk of the

site is assessed further in Chapter 11: Flood Risk and Water Resources.

Contamination — Soils

Geo-Environmental testing was undertaken on samples of Topsoil, Made Ground Topsaoil,
granular Made Ground and cohesive Made Ground. A number of elevated concentrations
of Contaminants of Concern (CoC) were recorded above the relevant screening values for
residential end use as defined in SR3 (EA, 2009b) across the development area. The
location of the exceedances of contaminants of concern is presented on the
‘Contamination Plan - GR0-24220-P09’ which is included in the Geo-Environmental

Appraisal.
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11.42

11.43

11.44

11.45

11.46

11.47

11.48

11.49

Elevated concentrations of heavy metals were recorded in Parcels 1, 2, 4 and 6 and
generally comprised varying concentrations of arsenic and lead with isolated elevated
concentrations of elemental mercury and zinc being encountered locally in Parcel 6 and

Parcel 4 respectively.

It is generally considered that the source of elevated concentrations of lead and arsenic
across the site are either fertiliser used on the fields or imported material used in the
construction of the theme park. The isolated elevated concentration of zinc recorded in
Parcel 4 is considered to be likely due to painting or maintenance of the theme park rides

during their operation.

During the laboratory testing by Groundtech Consulting, elevated concentrations of
speciated PAHs were recorded in all parcels at the site at varying concentrations. The
sources of the elevated concentrations of speciated PAHs were generally considered to
be vehicle movements in the areas of hardstanding, maintenance of the theme park

attractions and fertilisers.

One localised exceedance of heavy end aromatic speciated hydrocarbons was recorded
in Parcel 2 within the ‘Battlefield’ area of the former theme park. This was considered to
be associated with relic contamination from the disused vehicles which are scattered
throughout the area as obstacles in the ‘Battlefield’ area. It is understood that Parcel 2 is

proposed for no build development comprising an area of Public Open Space (POS).

Asbestos has been recorded locally with TP086 at 0.4m begl in the form of amosite fibre
bundles at a concentration of 0.003% mass in Parcel 5 which is not included within the
build zone of development proposal and is to be retained as an area of POS and woodland.
No other asbestos has been recorded in the other 144 samples screened from across the

Site and this concentration is therefore considered to be localised.

Chrysotile, amosite and crocidolite fibres were also recorded by e3p locally in WS116 at a

trace concentration of <0.001% mass in Parcel 4.

Contamination — Controlled Waters

No sources of mobile contamination were encountered during the investigation and no

risk to Controlled Waters was considered to exist.

Unexploded Ordnance (UXO)

The site is in an area of Low UXO risk, and no further action is required.
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11.50

11.51

11.52

11.53

11.54

11.55

11.56

Sensitivity of Receptors
The main receptors identified in the assessment with respect to the effects on the
environment from the ground conditions, are as follows:

e Site End Users

e Secondary A Aquifers (Bedrock and Superficial)

e Onsite and offsite watercourses

e Clean potable water supply pipe

All of the identified receptors are considered to be High sensitivity due to the proposed
end use with the exception of the Secondary A Aquifers which are considered to be

Moderate sensitivity.

Primary Mitigation

This section describes the measures which have been ‘embedded’ into the development.

Demolition, Enabling and Construction Phase

No primary mitigation measures have been embedded into the development proposal with
respect to effects from the ground conditions during the enabling and construction

phases.

All significant effects arising from the enabling works will be controlled using a

combination secondary mitigation measures and good practice.

The Completed and Operational Development

The proposed housing and community hub is to be undertaken in the area allocated as a
Previously Developed Site in the Green Belt. Due to the previous theme park use these
areas are generally level at present which will reduce the amount of earthworks required
to generate level development platforms, reducing the potential volume of soil waste
generated. It is also proposed to reuse material where possible to balance the earthworks
volumes. This is outlined in further detail in Chapter 4: Proposed Development and

Alternatives.

The onsite mine entry located during the investigation is located in Parcel 5 within a large
valley formation. This area is to remain as an area of woodland and open green space as
part of the development proposal and is therefore located outside of the areas proposed

for residential development.
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11.57

Assessment of Likely Significant Effects

Demolition, Enabling and Construction Phase
Earthworks

During the enabling works process, there will be a requirement to prepare the ground for
subsequent development through demolition of some existing buildings and cut and fill
earthworks. Earthworks will also include the excavation of any Made Ground strata to
remove any obstructions and to remove any geotechnically unsuitable material such as
organic soils. Any concrete obstructions that are excavated will be processed on-site
under a WRAP (Waste Recycling Action Plan) protocol and turned into construction
aggregate for subsequent re-use on-site as part of the development. Any remaining
material will likely require off-site disposal. As set out in Chapter 4: The Proposed
Development and Alternatives, it is not anticipated that any further soil importation would
be required as part of the earthworks. However, for the purposes of the assessment, it has
been assumed that there will be a surplus in subsoils across the site. This will involve off-
site disposal of site-won material. Assuming that the soil waste generated is sent to
landfill, the significance of effect is assessed as minor to moderate adverse effect at the
local and regional scale in the short to medium term, which is not significant. However,
in considering the primary mitigation described above, which seeks to restrict the
proposed housing and community hub to the area allocated as a Previously Developed
Site in the Green Belt, the measure reduces the overall earthworks required thereby

reducing the effect in the long term.
Presence of Contamination

The following remedial activities required as part of the enabling and construction phases
have been proposed and approved as part of the Remedial Specification presented in
Appendix 11.4 (and as summarised in Chapter 4: The Proposed Development and
Alternatives) to prepare the site for the proposed residential end use based on the

baseline conditions of the site.
Enabling Phase
e Stripping of topsoil and stockpiling separately
e Breaking out of all hardstanding
e Removal of all below ground obstructions and infrastructure

e Crushing of demolition material and substructure to Class 6F2
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e Backfilling of existing ponds on the site
e Removal of all organic soils and backfilling with engineered fill
e Cut and Fill programme to achieve formation level
e Construction of suitable working platform where deeper foundation solution required
e Reuse of appropriate soils
e Offsite disposal of unsuitable or excess material
Construction Phase
e Installation of the correct potable water supply pipes
e Installation of full radon protection measures, where required
e Placement of clean validated subsoil/topsoil in areas of soft landscaping

11.58 Desk-based research and intrusive ground investigations to date have identified on-site
sources of contamination associated with historical site activities that may pose a risk to
human health, that may require removal from the site or careful management and
treatment. This is relation to the elevated concentrations of heavy metals and polycyclic
aromatic hydrocarbons recorded across the site within the Made Ground soils. Therefore,
based on a low magnitude of effect and medium sensitivity of the receptor (construction
workers), completion of the ground improvement works is considered to have a minor to

moderate effect, which is not significant.

11.59 Desk-based research and intrusive ground investigations to date have identified on-site
sources of contamination associated with historical site activities that may pose a risk to
controlled waters (surface water). Therefore, based on a low magnitude of effect and
high sensitivity of the receptor (surface water), completion of the ground improvement

works is considered to have a moderate adverse effect, which is significant.

11.60 Desk-based research and intrusive ground investigation to date have identified on-site
sources of contamination associated with historical site activities that may pose a risk to
ecological receptors. Therefore, based on a low magnitude of effect and high sensitivity
of the receptor, completion of the ground improvement works is considered to have a

minor to moderate effect, which is not significant.

Fuel Storage
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11.61

11.62

11.63

11.64

11.65

11.66

During the enabling and construction works, it is likely that excavators, crushers and tipper
trucks will be required to move and process arisings and subsequently replace arisings
with recycled engineering aggregates. The use of plant is likely to require the storage and
use of fuel. The storage of fuel is likely to be a requirement of the construction works, and

therefore any potential effects are likely to be short-term.

While the location of fuel storage will be critical if it is located close to a retained surface
water receptor (high sensitivity), then a spill could have a medium magnitude of effect,
resulting from a temporary impact to surface water quality and therefore a major adverse
effect, which is significant, prior to mitigation. It is considered that though the
implementation of best practice any areas of proposed fuel storage will be located at a
sufficient distance from surface waters with sufficient spill containment measures, in
place in accordance with UK regulations, which will reduce the magnitude of the effect to

negligible which is not significant.
Spoil Storage and Dust

The consideration of dust will be considered in more detail in Chapter 12: Air Quality of
the ES. However, stockpiles that are exposed to precipitation could generate run-off which
contains a high suspended solids content. Should run-off therefore be uncontained, this
may have a medium magnitude of effect, resulting from a temporary impact on surface

water quality and therefore a major adverse effect, which is significant, prior to mitigation.

In the two locations of recorded asbestos fibres during the investigation by Groundtech
Consulting, the generation of dust may result in the release of these to the environment.
However, in general the magnitude of the effect is assessed as low due to the size of the
site and the absence of asbestos fibres in the soils generally, resulting in a minor to

moderate adverse significance of effect in the short term, which is not significant.
Foundation Structures

As the site has been designed to match the character of the surrounding area, only two
and three-storey buildings are proposed. Although ground conditions across the site are
generally favourable for traditional shallow strip and trench fill foundations,. Generally,
piles will be designed to end bear within the Glacial Till deposits and will not extend to the
underlying Secondary A Bedrock Aquifer, however, in the eastern area of Parcel 3, bedrock
was encountered at shallow depths and it is likely that piles will end bear within the

bedrock in this area locally.

When assessing the effect in accordance with current CL:AIRE and EA guidance, Pollution

Scenarios 1 - ‘Creation of Preferential Pathways’ and Pollution Scenario 2 — ‘The Driving
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11.67

11.68

11.69

11.70

of Solid Contaminants down into an Aquifer During Pile Driving’ are relevant for the
installation of pile foundations within the eastern area of Parcel 3 of the development.
With respect to Pollution Scenario 1, the Glacial Till encountered at the site has been
encountered to be firm in consistency underlying the site and both square and circular
driven pile foundations are able to form a seal when driving through a clay layer with a
thickness of two to three pile diameters which is present across the site where driven pile
foundations have been proposed. Additionally, no mobile contamination has been
encountered during the laboratory testing undertaken as part of the investigations across
the site. Based on the above, there is considered to be no risk of the creation of a

preferential pathway as a result of the installation of driven piles.

With respect to Pollution Scenario 2, the risk of downdrag of potentially contaminated soil
into the underlying Secondary A Aquifer is negligible as small displacement piles (max
300mm dia) are to be utilised due to the limited loadings of the residential dwellings which
cut through or push material aside as opposed to trapping material beneath the base of
the pile. The small volume of material beneath the base of a flat ended pile during driving
will be shed while driving through the firm cohesive Glacial Till deposits encountered at
the site. No risk of downdrag of solid contaminants into the underlying aquifer and

subsequent impaction of the groundwater is considered to exist.

Due to the lack of on-site sources of mobile contamination and the low risk of the creation
of preferential pathways (medium magnitude of change) to the underlying Secondary A
Bedrock Aquifer (medium sensitivity) through foundation structures, there is considered

to be a negligible effect following assessment, which is not significant.

The Completed and Operational Development

Contaminated Made Ground has been recorded during the investigation across the site
and is currently present at shallow depths across the former theme park area. This
material has the potential to cause harm to site end users in the form of sickness if any
Made Ground is digested or inhaled. The significance of the effect from direct contact
and ingestion of potentially contaminated soils by site end users (high sensitivity) is
assessed as major adverse effect long term at the local level, which is significant, prior to

mitigation.

Potable water supply pipes are likely to be laid within Made Ground which may attack the
proposed water mains and may contaminate the potable water supply for the
development. This impact magnitude is considered to be medium as no organic
contamination has been recorded which present the highest risk to proposed water mains.

The significance of the effect on the clean potable water supply pipes due to the ground
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11.71

11.72

11.73

11.74

conditions is assessed as a minor to moderate adverse effect at the local level, which is

not significant.

Radon is an odourless and colourless radioactive ground gas which produced naturally
which can result in human health effects to end users if exposed to sufficient doses. This
may cause illness to any affected site end users without secondary mitigation measures
being implemented. The significance of the effect from the accumulation of radon gas
within confined spaces within effected areas of the development, is assessed as a major

adverse effect long term at the local level, which is significant, prior to mitigation.

The areas of organic soils encountered on site by Groundtech Consulting present a
significant source of permanent ground gases which can accumulate in confined spaces
within the proposed development. The main effects associated with the accumulation of
permanent ground gases include effects to human health to site end users and adjacent
users. The significance of the effect from the accumulation of gases within confined
spaces within effected areas of the development, is assessed as a major adverse effect

long term at the local level, which is significant, prior to mitigation

The existing mine entry located in Parcel 5 is not within areas proposed for built
development. However, the shaft was investigated and has not been treated. This has the
potential to cause a major adverse effect to site users who may use the surrounding green
spaces in the long term due to the risk of collapse and mine gas emissions which would
cause permanent damage to the local environment. The significance of the effect is
assessed as a major adverse effect long term at the local level, which is significant, prior

to mitigation.

The presence of vehicles on site could result in uncontrolled contaminated surface water
to adjacent watercourses and waterbodies (existing and proposed). A pollution incident
could have a medium magnitude of effect, resulting from a permanent impact to surface

water quality and therefore a major adverse effect, which is significant, prior to mitigation.
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11.75

11.76

11.77

Secondary Mitigation / Enhancement Measures

This section describes the measures which are required to mitigate any significant
environmental effects with regards to ground conditions. This should detail mitigation
measures which are not designed into the proposals, and which requires a commitment

from the applicants to carry out further actions.

Demolition, Enabling and Construction Phase

The following mitigation measures have been selected as part of the Remedial
Specification (Ref. GRO-24220-5881) presented in Appendix 11.8 to prepare the site for
the proposed residential development and to reduce the identified significant effects to a

negligible and acceptable level:
e  Treatment of onsite mine entry within Parcel 5
e  Source removal of localised area of organic material encountered in Parcel 4.

e Implementation of Materials Management Plan for the development in accordance
with the ‘Definition of Waste Industry Code of Practice (DoW CoP)’ which includes
the management of contaminated soils and a watching brief for unexpected

contamination.

e Installation of radon protection measures in accordance with BRE 211 in affected

plots.

e Installation of a clean cover system in private garden areas and soft landscaping

Installation of correct level of potable water supply pipe.

The treatment of the onsite mine entry within Parcel 5 will comprise the drilling and
grouting of the full shaft column to stabilise the shaft column in accordance with the Mine
Shaft Treatment Specification presented in Appendix presented in Appendix 11.9 and
CIRIA C758. Following completion of the drill and grout exercise, a flexible shaft cap will
be placed across the potential zone of collapse of the shaft (16m x 16m). Due to the low
sensitivity of the area a flexible engineering solution comprising the placement of
engineered fill will geosynthetic reinforcement to a depth of 2m begl was considered to
be appropriate. Following the completion of the treatment works a validation report shall
be produced by Groundtech Consulting demonstrating compliance with the approved
specifications and industry standards which will be submitted to the MRA. The area will
then be resurfaced with grass/planting to allow the area to safely resume as an area of

woodland/green space.
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11.78 To ensure trees are protected during the works, a number of measures will be adopted

11.79

11.80

including, but not limited to:

The most sensitive removal of material should be by hand - By hand only using hand-
held tools and equipment to minimise ground/ Root Protection Areas (RPAs)

disturbances;

A watching brief to be undertaken by a suitably qualified arboriculturist for works

involving retained trees and RPAs;

Using small lightweight machinery (up to 2/3 tonne excavator) with tracked

equipment;

Using designated appropriate routes to transport waste and import material which

meanders around trees and their RPAs;

Consider impacts to tree canopies and potential pruning requirements where
equipment/ machinery access routes are required by avoiding collisions and tracking

away from tree canopies;

Installation of robust tree protection fencing to clearly set out appropriate tracking
routes for machinery and avoid undue tree stem, canopy and RPA impacts during the

works.

Ground protection is needed where access routes and machinery tracking occurs
within RPAs;

Avoid encroaching towards the ancient woodland canopy edge or tracking machinery

in the RPAs of trees rooted on the periphery of the Ancient Woodland; and

Avoid tracking inside the Ancient Woodland 15m buffer to reduce causing secondary

impacts;

No equipment/ spoil mounds to be stored inside RPAs or in the Ancient Woodland

Similar to the above, trees, boundaries and other features of interest, which are to be
retained, shall be clearly identified and protected by a robust fence to avoid accidental
impact damage and to minimise or prevent excavation within the RP). All works shall be
undertaken in accordance with BS 5837: 2012 ‘Trees in relation to design, demolition and

construction. Recommendations’.
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11.81

11.82

11.83

11.84

Selective removal of scrubby ground vegetation and self-regenerated saplings to be
removed where necessary to facilitate fencing installation, in accordance with ecological

requirements.

The installation of a clean cover system in private garden areas will be undertaken in
accordance with the remedial specification to break the pathway to site end users from
potentially contaminated soils. The depth of cover required across the site has been
determined using BRE 465 based on the contaminants of concern recorded during the
investigation. The installation of the clean cover will be undertaken in accordance with the
remedial specification and YALPAG and validated following placement by Groundtech
Consulting to confirm its physical thickness and chemical suitability for use. Cover system
validation reports will be completed by Groundtech Consulting which will be submitted to

the Local Authority and Building Control.

A local water company risk assessment is to be undertaken prior to the installation of the
potable water mains. The assessment will take into account the relevant contaminants
which can affect the water main material. The concentrations of contaminants will be
compared to the relevant threshold for the different water main material classifications
and the most appropriate water main material selected. This will be approved by the water
board prior to installation. Records of the correct water main material installation will be
maintained by the groundworks contractor and included within the remedial validation

report to be produced by Groundtech Consulting.

The implementation of a Materials management Plan (MMP) in accordance with the
CL:AIRE ‘Definition of Waste Industry Code of Practice’ will be declared prior to the
commencement of the enabling works. The purpose of the MMP is to allow for the reuse
of Made Ground soils on the site to reduce the volume of material being transported to
landfill. As part of the MMP soils onsite with contamination will be appropriately managed
and placed at sufficient depths to break the pathway to site end users. The MMP will also
include for the processing of all former substructure, superstructure and hardsurfacing
across the site into appropriate aggregate which will be reused across the site to
supplement a deficit in material and reduce the volume required to import. Any surplus
natural soils which are generated as part of the earthworks exercise will be appropriately
managed onsite in accordance with the DoW CoP and temporarily stockpiled for transfer
to other developments, further reducing the requirement for material transportation to
landfill. The implementation of a MMP will have a major beneficial effect during the short

to medium term.
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11.85

11.86

11.87

11.88

The Completed and Operational Development

It is considered that following the completion of the enabling works in accordance with
the Remedial Specification, Earthworks Specification and Mine Shaft Treatment
Specification that no significant negative effects will be present on the end use of the site
or the surrounding environment with respect to the ground conditions encountered. The
appropriate validation reports will be produced on completion of the enabling works to

demonstrate that the specifications have been adhered to.

The proposed development will comprise the installation of a new drainage system which
will include the use of interceptors within all roads and surface water drainage systems.
This will greatly reduce the risk of the migration of any mobile contamination to surface

water receptors on and within close proximity to the site.

Summary of Residual Effects and Mitigation Measures

It is anticipated that following completion of the development in accordance with the
approved Remedial Specification, likely significant effects will be reduced to a negligible
and not significant during both the construction and operational phases of development,

a summary of the residual effects is presented in the table below.

The treatment of the mine entry in accordance with the treatment specification will have
major beneficial effect on the local environment in the long term by stabilising the shaft

column and surrounding ground.
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Table 11.5: Residual Effects Summary

Description of Effect

Primary Mitigation

Potential Effect (inc.
Significance)

Secondary Mitigation /
Enhancement Measures

How are Primary Residual Effect (inc.

Mitigation / Secondary  Significance
Mitigation /

Enhancement

Measures secured?

Demolition, Enabling and Construction

Earthworks and the
generation of waste

Development is to be
undertaken largely in
the footprint of the
existing theme park
where minimal
earthworks will be
required to achieve
level development
platforms.

minor to moderate
adverse

not significant

commencement of the
enabling and earthworks to

suitable Made Ground soils
on the site of origin in

CoP.

This will allow cut and fill
values to be balanced
across the site.

proposed use.

This will reduce the
volume of material being
transported to landfill
significantly, if not in
entirety.

Materials Management
Plan (MMP) is to be
declared prior to the

allow for the reuse of

accordance with the DoW

Contaminated  materials
can be repositioned onsite
in areas of low sensitivity if
appropriate for the

To be secured by negligible
condition
not significant

Presence of
Contamination

(construction workers)

N/A

minor to moderate

adverse

not significant

Construction
Environmental
Management Plan to
outline environmental
management measures to
ensure environmental

To be secured by

condition negligible

not significant
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Description of Effect

Presence of

Contamination

(surface water)

Primary Mitigation

N/A

Potential Effect (inc.
Significance)

moderate adverse

significant

Secondary Mitigation /
Enhancement Measures

protection during the
works.

How are Primary
Mitigation / Secondary
Mitigation /
Enhancement
Measures secured?
To be secured by
condition

Residual Effect (inc.

Significance

negligible

not significant

Presence of N/A minor to moderate To b? §ecured by negligible
condition
Contamination adverse
not significant
(ecological receptors) not significant
Fuel Storage N/A major adverse Implgmentation of best To bg §ecured by negligible
practice any areas of condition
proposed fuel storage will not significant
(contamination of significant be located at a sufficient
surface waters) distance from surface
waters with sufficient spill
containment measures, in
place in accordance with
UK regulations.
Requirement to be set out
in Construction
Environmental
Management Plan
Foundation Structures N/A negligible N/A N/A negligible

not significant

not significant
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Description of Effect

Primary Mitigation

Potential Effect (inc.
Significance)

Secondary Mitigation /
Enhancement Measures

How are Primary
Mitigation / Secondary
Mitigation /
Enhancement
Measures secured?

Residual Effect (inc.

Significance

(impacts

groundwater)

to

Collapse of ground
inside the zone of

mine entry.

influence of the onsite

This area of the site
is not included with
the development
proposal and will
remain as green
space.

The effect of shaft
collapse is reduced
due to the low
sensitivity of the
area.

major adverse

significant

Treatment of the mine
entry is to be undertaken in
accordance with the Mine
Shaft Treatment
specification which will
involve drilling and
grouting of the full shaft
column and the placement
of a flexible shaft cap.

Prior to the
commencement of the
treatment works a permit
will be obtained from the
MRA. The permitting
process will involve the
review and approval of the
treatment specification by
the MRA engineers.

Treatment is to be
undertaken in accordance
with the treatment
specification which will be
approved by the MRA prior
to the commencement of
the works.

Mine treatment
specification to be
secured by condition

major beneficial

significant
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Description of Effect

Primary Mitigation

Potential Effect (inc.
Significance)

Secondary Mitigation /
Enhancement Measures

How are Primary
Mitigation / Secondary
Mitigation /
Enhancement
Measures secured?

Residual Effect (inc.
Significance

Validation of the treatment
is to be undertaken
through onsite supervision
and the production of a
validation report to be
issued to be MRA.

Ingestion of
Contaminated Soils by
Site End Users

n/a

major adverse

significant

Installation of cover
system in private garden
areas and areas of soft
landscaping.

The cover system shall be
installed by the
groundworks contactor in
accordance with the
approved remedial
specification.

Following installation of
the clean cover system,
validation shall be
undertaken by Groundtech
Consulting to include
depth validation, a physical
inspection and chemical
testing of materials

Remediation
Specification to be
secured by condition

negligible

not significant

Accumulation of
Permanent Ground
Gases & Radon in
confined spaces

n/a

major adverse

significant

Source removal of
localised organic material
encountered in Parcel 4.

Installation of full radon
protection measures in
proposed plots in the
affected areas in

Remediation
Specification to be
secured by condition

negligible

not significant
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Description of Effect Primary Mitigation Potential Effect (inc. Secondary Mitigation / How are Primary Residual Effect (inc.
Significance) Enhancement Measures Mitigation / Secondary  Significance

Mitigation /
Enhancement
Measures secured?

accordance with
Permanent Ground Gas
Risk Assessment and BRE
211.

The source removal of
organic materials shall be
undertaken in accordance
with the Earthworks and
Remedial Specifications.
Excavations will be
undertaken under the
supervision of a suitably
qualified geotechnical
engineer. Generally the site
has been classified as CS1
where no gas precautions
are required.

Radon protective
measures will be installed
in affected dwellings in
accordance with BRE 211
and will be approved by
building control.

Attack of potable n/a Minor to moderate A local water company risk | Remediation

water supply pipe adverse assessment is to be Specification to be negligible
undertaken to determine secured by condition
the correct pipe material not significant

based on the ground
conditions encountered
which is to be approved by
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Description of Effect

Primary Mitigation

Potential Effect (inc.
Significance)

Secondary Mitigation /
Enhancement Measures

How are Primary
Mitigation / Secondary
Mitigation /
Enhancement

Residual Effect (inc.
Significance

the relevant water body
prior to installation. To
form part of Remedial
Specification.

The contractor shall install
the correct pipe material in
accordance with the risk
assessment.

Measures secured?

Risk of contamination
to surface waters from
presence of vehicles

N/A

major adverse

significant

New drainage system
which will include the use
of interceptors within all
roads and surface water
drainage systems as
specified in detailed
drainage strategy

To be secured by
condition

negligible

not significant
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11.89

11.90

11.91

It is considered that following completion of the enabling and construction phases in
accordance with the approved Remedial Specification all residual effects with respect to
the Ground Conditions will have an overall beneficial effect on the surrounding
environment. All proposed mitigation measures have been detailed in the Remedial

Specification which has been approved by the Local Authority.

On completion of the development validation reports will be produced for the site and
submitted to the Local Authority and building control, where appropriate, to demonstrate

compliance with the specifications.

Assessment of Cumulative Effects

In order to provide the most robust assessment, the EIA will include consideration of the
cumulative effects of the proposed development with other developments. In line with the
EIA Regulations, an ES must provide a description of the likely significant effects of
development on the environment resulting from “..The culmination of effects with other

existing and / or approved projects...”
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Table 11.4: Cumulative Sites

Site Application No. Distance & Direction Proposal Scoped-in Justification
Scoped-out
1. 20/01331/PUTMAJ . . . o Scoped Out Not within influencing distance of the
Land At Tincklers Outline planning application for subject site. No effects will arise from the
Lane, Tincklers Lane the construction of up to 80 Ground Conditions at the subject site.
Eccleston dwellings (including 30%
affordable housing) and
2.2km north west of . . .
associated infrastructure, with all
the site .
matters reserved (aside from
vehicular access from Doctors
Lane)
2. 21/00327/FULMAJ Land 120m East 0f 27 | Erection of 76no. affordable Scoped Out Not.withirj influencing distfancg of the
subject site. No effects will arise from the
Charter Lane Charnock | dwellings with access, parking, Ground Conditions at the subject site.
Richard landscaping and all other
associated works (including
1.3km east of the site . .
pumping station)
3. 21/01076/FULMAJ Land 53m West Of Demolition of existing dwelling Scoped Out NOT.WIThIf.) influencing dlst.anc.e of the
subject site. No effects will arise from the
Belvedere 31 and erection of 67no. dwellings Ground Conditions at the subject site.
Darlington Street (including 30% affordable
Coppull

11-29




Chapter 11: Ground Conditions — Former Camelot Theme Park, Chorley

March 2026

1.8km south east

housing) with associated access,

car parking and landscaping

4. 20/01399/0UTMAJ

Land Adjacent

Blainscough Hall

Blainscough

Coppull

Lane

2.1km southeast of the

site

Outline planning application for
the erection of up to 123
dwellings (including 30%
affordable housing) with public
open space provision, structural
planting and landscaping, and
vehicular access points from
Grange Drive. All matters reserved

save for access.

Scoped Out

Not within influencing distance of the
subject site. No effects will arise from the
Ground Conditions at the subject site.
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11.92

11.93

11.94

11.95

11.96

11.97

11.98

11.99

No additional inter cumulative or intra cumulative effects as a result of the development
of the site have been identified as part of this assessment with respect to the Ground

Conditions.

Conclusions

Summary of Baseline Conditions

The site is currently comprised with vacant land associated with the former Camelot
Theme Park. Former ponds are located on the site as well as a former sandstone quarry,

sand pit and mine shaft.

Made Ground is present across the site area to a maximum depth of 1.5m beg|, although
is generally present at circa Tm in depth. No visual or olfactory evidence of contamination

was recorded during the investigation at the site.

The superficial deposits underlying the site are comprised with Glacial Till. The solid
geology is formed by the Pennine Lower Coal Measures Formation and the Milnrow

Sandstone Formation locally in the eastern area of the development.

Elevated concentrations of heavy metals speciated Polycyclic Aromatic Hydrocarbons
(PAHs) and Total Petroleum Hydrocarbons (TPH CWG) have been recorded when
compared to the relevant screening values. Asbestos fibres have also been recorded in

one location locally.

The site lies within Characteristic Situation 1 in accordance with BS 8485. However, areas
of the site lie within areas requiring full radon precautions in foundation in accordance
with BRE 211.

No sources of mobile contamination were encountered during the investigation and no
risk to Controlled Waters is considered to exist.

Summary of Residual Effects

Demolition, Enabling and Construction Phase

Following the implementation of the mitigation measures, residual effects associated
with Earthworks and the generation of waste, Presence of Contamination (construction
workers), Presence of Contamination (surface water), Presence of Contamination

(ecological receptors), Fuel Storage (contamination of surface waters) and Foundation
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Structures (impacts to groundwater) are all assessed as negligible which is not

significant.

Completed Development

11.100 Following the implementation of mitigation measures, residual effects associated with
collapse of ground inside the zone of influence of the onsite mine entry is assessed as

major beneficial, which is significant.

11.101 Following the implementation of the mitigation measures, residual effects associated
with Ingestion of Contaminated Soils by Site End Users, Accumulation of Permanent
Ground Gases & Radon in confined spaces, Attack of potable water supply pipe and Risk
of contamination to surface waters from presence of vehicles are all assessed as

negligible which is not significant.

Summary of Mitigation and Enhancement Measures
Demolition, Enabling and Construction Phase

11.102The following mitigation measures have been selected as part of the Remedial
Specification (Ref. GRO-24220-5881) to prepare the site for the proposed residential

development. The mitigation measures have been approved by the Local Authority.
e Treatment of onsite mine entry within Parcel 5
e  Source removal of localised area of organic material encountered in Parcel 4.

e Implementation of Materials Management Plan for the development in accordance
with the ‘Definition of Waste Industry Code of Practice (DoW CoP)’ which includes
the management of contaminated soils and a watching brief for unexpected

contamination.
e Installation radon protection measures in accordance with BRE 211 in affected plots.

e Installation of a clean cover system in private garden areas and soft landscaping

Installation of correct level of potable water supply pipe.

The Completed and Operational Phase

11.103 Following the completion of the development and the implementation of the primary and
secondary mitigation measures it is anticipated that no further secondary mitigation
measures will be required with respect to the ground conditions present underlying the

site.
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Conclusion

11.104 1t is considered that following completion of the enabling and construction phases in
accordance with the approved Remedial Specification, including the implementation of
the identified secondary mitigation measures, all residual effects with respect to the
Ground Conditions will be overall beneficial to the surrounding environment. All proposed
mitigation measures have been detailed in the Remedial Specification which has been

approved by the Local Authority.

11.1050n completion of the development validation reports will be produced for the site and
submitted to the Local Authority and building control, where appropriate, to demonstrate

compliance with the specifications.
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