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S2 ‘ Initial Issue ‘

Notice

This document has been prepared for the sole use of the Client in accordance with the terms of the appointment
under which it was produced. BWB Consulting Limited (BWB) accepts no responsibility for any use of or reliance on
the contents of this document by any third party. No part of this document shall be copied or reproduced in any form
without the prior written permission of BWB.

This report details the findings of work carried out between the date of our appointment and the date of this report.
The report has been prepared by BWB 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. BWB has used reasonable skill, care and
diligence in the design of the investigation of the site. The inherent variation of ground conditions allows only definition
of the actual conditions at the locations and depths of the exploratory holes formed and at the time of the
investigation. At infermediate locations, conditions can only be inferred.

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

Should additional information or records be provided following the issue of this report, or are not identified in the
References section of this report, which are considered to be relevant to the study area and for which reliance can
be provided, BWB should be informed in order that the content of the document can be reviewed and revised
accordingly.

The work has been carried out in general accordance with recognised good practices.

Unless otherwise stated, no assessment has been made concerning soil or groundwater known or suspected to be
contaminated or impacted with radioactive substances or unexploded ordnance.

Geotechnical designs should be carried out in parallel with the geo-environmental recommendations including
requirements for remediation to minimise contamination risks and to undertake all earthworks in accordance with a
Declared Material Management Plan.
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Geotechnical recommendations provided in this report are preliminary and may be subject to further investigation,
assessment and geotechnical design.

Any site boundary line depicted on plans does not imply legal ownership of land.
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

Site Address

The site is located to the southeast of Newton-le-Willows and the Main Site is
accessed via the A579 from the east and the A573 from the west.

Site Setting

The Main Site currently comprises agricultural land with sporadic farm
buildings/residences, a small bonfire area, dog tfraining facilities and a grass
airstrip (primarily for a model flying club). The site is predominantly surrounded by
agricultural fields. The western area (Western Rail Chord) comprises dense
vegetation and access to an active farm.

The proposed development comprises a strategic Railfreight Inferchange (SRFI).
Current proposals include the main Railfreight port in the north of the Main Site
with a shunt siding and new access road in the Western Rail Chord area of the
site. The development is anficipated to include employment units for B8 uses with
ancillary space and soft landscaping areas.

To facilitate the development it is anficipated that a significant earthworks

exercise will be required to create suitable development platforms and achieve
suitable levels for the SRFI facility.

Published Ground
Conditions

The Main Site is predominantly underlain by Devensian Till deposits or devoid of
any natural superficial deposits. Mapping displays that Glaciofluvial Ice Contact
deposits are located in the far north with small zones of Glaciofluvial Ice Contact
deposits and Lacustrine Deposits in the northeast. Peat deposits are mapped
within Highfield Moss (immediately to the north) and have the potential to
extend onto the site. The vast majority of superficial deposits overlie the Chester
Formation (sandstone) bedrock. The Kinnerton Sandstone Formation, and the
Manchester Marls Formation are located beneath superficial deposits in the west
of the Main Site area.

The Western Rail Chord is similarly mapped as underlain by a mixture of
superficial Devensian Till, with some areas being devoid of superficial deposits.
The maijority of this section is underlain by strata of the Chester Formation, with
the eastern boundary underlain by the Manchester Marls Formation.

Made Ground is not indicated to be present on site but may be present in the
vicinity of roads, farms, historically potentially infiled ponds/pits, the Mé
motorway, and the railway cutting.

Ground
Investigation

Ground investigation works were completed between May and June 2025 with
subsequent gas and groundwater level monitoring carried out until late-
September 2025. The works comprised:

e service clearance;

e thirty-seven dynamic sampler boreholes;

e eightrotary open boreholes;

e seven machine excavated frial pits with six soakaway tests;
e sixty-five machine excavated trial pits;

e six gas and groundwater monitoring visits;

e chemical analysis of soils and groundwater; and

e geotechnical testing of soils.

Ground Conditions
Encountered

The ground conditions encountered during ground investigations confirmed the
published geology, generally comprising Topsoil (or limited Made Ground or
subsoil) overlying Devensian Till, with Chester Formation bedrock beneath.

Devensian Till was recorded across the majority of the Main Site, and
intermittently across the Western Rail Chord directly beneath Topsoil or localised
Made Ground, with the thickest Devensian Till deposits in the northeast and
around Highfield Moss. Where Devensian Till was absent, strata of the Chester
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Formation was encountered underlying the Topsoil and generally weathered (to
a sandy soil) when first encountered and becoming more component
(sandstone) with depth.

Localised areas of reworked soils were encountered in the south and northeast
of the site, organic soils in the northeast (former pond areas), Glaciofluvial Ice
Contact Deposits in the northeast, and Lacustrine Deposits in the northeast.

Hydrogeological
Conditions
Encountered

Limited groundwater strikes were encountered during drilling/excavations in the
shallow soils and weathered sandstone. These appear to be perched pockets
of groundwater rather than being reflective of any significant shallow continuous
body of groundwater. Subsequent monitoring has also identified limited
groundwater within the wells installed within the Devensian Till.

The deeper rotary boreholes recorded groundwater strikes during drilling in the
sandstone of the Chester Formation at depths of between 12m and 29m bgl.
Resting levels were recorded at depths of between 6.2m bgl in the north of the
main site, and 19m bgl in the southeast of the main site. The Principal Aquifer
within the Chester Formation is unconfined.

The groundwater monitoring data indicates that there is no connectivity
between the shallow groundwater beneath the Main Site and shallow
groundwater within the adjacent Highfield Moss. This indicates that the peatland
at Highfield Moss acts as a ‘bog’, which is precipitation recharged, rather than
a ‘fen’, which is groundwater recharged.

From the results of infilfration/permeability testing, the permeability is variable
across the site between Low/Moderate and Moderate/High within the
Weathered Chester Formation. Therefore, it is concluded that soils have highly
variable permeability. Areas of high/moderate permeability are likely fo be
suitable for soakaway drainage. However, areas of low permeability may not be
suitable for soakaway drainage.

Geotechnical
Appraisal

The intended development will require earthworks to comprise the cut and fill of
approximately 1.36M m3 of soils across the site to create development platforms,
railbeds and roadways. A review of proposed earthworks isopachytes and
groundwater levels at the site indicates that the earthworks are not expected to
encounter permanent groundwater. While shallow bedrock is present across
large parts of the site, it is highly weathered and expected fo be excavatable
using standard heavy plant (e.g. 20-40 excavators) excavators.

Some soft, organic clay soils were recorded near pond features located in the
east of the Main Site, reflective of former ponds features that have silted up.
These areas should be excavated out as part of the earthworks programme and
replaced with Engineered Fill. Additionally, the Devensian Till encountered at the
sife was found to be of low strength and compressible, particularly where thin
and in the upper horizons. Therefore, in conjunction with the earthworks, some
form of ground improvement, either over-excavation and replacement as
Engineered Fill, or utilising vibro stone columns, is likely fo be required for the
development. This is parficularly relevant for the Phase 3 area, but also applies
fo ofther parts of the site, underlain by such Till.

Following the earthworks and ground improvement, shallow spread foundations
and ground bearing floor slabs are expected to be suitable across the Main Site.

Concrete to be cast in contact with the near-surface soils at the site should be

designed for Design Sulphate (DS) and Aggressive Chemical Environment for
Soils (AC) classes DS-2, AC-2.

Environmental
Appraisal

No evidence of contamination was identified during the intrusive works and
subsequent monitoring visits.

Of the sixty-two soil samples collected, no exceedances of the applied generic
site assessment criteria were idenfified. No organic contamination has been
identified that presents a risk of tainting new or existing water supply pipes. The
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site is considered unlikely to pose a significant risk to Human Health in the context
of the proposed development at the site.

Of the gas monitoring completed, no elevated concentrations of carbon
dioxide or methane were recorded with the exception of two occasions where
carbon dioxide was recorded at 5.0%v/v in the Western Rail Chord Area and at
10.4%v/v in the northeast of the Main Site; flow rates remained generally below
<0.11/hr with a maximum recorded flow rate of 2.51/hr. Given the varied ground
model and development areas, the site has been zoned with the majority of the
site characterised as CS1, and part of the northeast of the Main Site as CS2
where organic rich soils were identified; these soils are to be removed due to
geotechnical unsuitability reducing the gas regime to CS1. However, if this does
not occur, gas profection measures are recommended. No buildings are
proposed in the Western Rail Chord Area and as such mitigation relates to
construction workers in excavations only. No gas monitoring has been
completed in the west of the Main Site which is noted to be in the vicinity of the
former colliery; however, this is classified as CS1 based on the anficipated
ground conditions, pending confirmatory ground investigation and gas
monitoring.

Of the three groundwater samples collected, limited exceedances have been
identified for pH and nickel (likely related fo natural background concentrations)
and iron (potential localised source). No widespread contamination has been
identified with activities at the site and therefore site soils are considered unlikely
to pose a significant risk to Conftrolled Waters.

Materials
Management

The site is greenfield with earthworks requiring the cut and fill of approximately
1.36M m3 of soils across the Main and Western Rail Chord Site to create
development platforms, railbeds and roadways. Re-use of soils will need to be
undertaken under a suitable earthworks specification and Materials
Management Plan which will be prepared prior to the start of works. A Site Waste
and Materials Management Plan is being prepared under separate cover on
the wider strategy for dealing with soils / materials / waste. Should any soils
require disposal off site an assessment of waste classification of the soils for
disposal should be made by a competent person. An initial waste
characterisation assessment indicates that the soils analysed are likely to be
classified as non-hazardous.

Recommendations

Targeted investigation should be undertaken in due course to delineate the
extents of the soft organic material of the former ponds to inform areas that need
to be removed. If these materials are left in situ, then gas protection
commensurate with CS2 will be required.

Ground investigation and gas monitoring is required in the west of the Main Site
tfo confirm the conclusions drawn within this report.

Further recommendations are provided at the rear of this report text Section 13.

This summary should be read in conjunction with BWB'’s full report (ref. ILP-BWB-EGT-XX-RP-LE-0002_Ph2)
and reflects an assessment of the Site based on information received by BWB at the time of production.
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1.

INTRODUCTION

Instruction

BWB Consulting (BWB) was instructed by Infermodal Logistics Park North Ltd (the Client)
to carry out a Phase 2 Geo-Environmental Assessment. Details of the project brief are
included in BWB proposal reference 233398_ILPNorth_GeolPEISt2_241009_P3 dated
February 2025.

The proposed development comprises a Strategic Rail Freight Interchange (SRFI) and
approximately 2.2 million square feet of B8 distribution development at land near
Newton-Le-Willows in the St Helens Borough. The facility willinclude new rail sidings which
are anticipated to be constructed in the Western Area of the site.

The proposed development Masterplan is provided in Appendix 1.

To facilitate the development, it is anticipated that a significant earthworks exercise will
be required to create suitable development platforms and achieve suitable levels for
the SRFI facility. The proposed isopachytes drawing is included as Appendix 2.

Previous Reports

The following geo-environmental reports have previously been completed for the site
by BWB and others:

e Soakaway Assessment Report, by Waterman Civils Consulting Engineers for Parkside
SRFI, dated November 2007;

o Investigation of Imported Material, Parkside Colliery, by Wardell Armstrong for
Addleshaw Booth & Co, dated January 2000;

e Eastern Spoil Tip, Investigation of Imported Materials, by Wardell Armstrong for
Addleshaw Booth & Co, dated July 2000;

e Ground Investigation at Parkside Colliery, Newton Le Willows Feasibility Assessments,
by Geotechnics, for Astral Developments Limited, dated October 2004;

e Parkside Regeneration Preliminary Geoenvironmental Assessment, by Cundall, for
Parkside Regeneration LLP, dated June 2017;

e Phase 1 Site Appraisal for the Land to the east of Newton Park Drive, Newton Le
Willows, by Patrick Parsons, for Oakiree Developments, dated January 2019;

o Parkside Regeneration Phase Il Geotechnical and Geoenvironmental Assessment,
by Cundall for Parkside Regeneration LLP, dated June 2023; and

e ‘Phase 1 Geo-Environmental Report’ by BWB Consulting Ltd for Tritax Symmetry SRFI
North Ltd, reference PSE-BWB-EGT-XX-RP-YE-0001_Ph1, dated June 2025.

The following report is also available for the area of the site that is located east of
Parkside Road. However, the Client does not have reliance on this report and so it is
included for information only:

e ‘Phase 2 Site Investigation’ by ROC Consulting Ltd for Harworth Estates Property
Group Ltd, reference 4597-ROC-7ZZ-XX-RP-ES-P2SI01, dated July 2023.
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1.10

Objectives
The objectives of the report are to assess:

e The prevailing ground and groundwater conditions across the site;

e The potential presence and extent of contamination in shallow soil and groundwater
beneath the site;

e The significance and magnitude of the observed contamination through
comparison of analytical data to appropriate published environmental screening
criteria;

e The geotfechnical properties of the ground beneath the site to enable geotechnical
assessment and foundation opftions appraisal; and

e The ground gas regime beneath the site.

The above objectives will allow the preliminary Conceptual Site Model presented in the
Phase 1 report to be verified and updated. The report has been completed in
accordance with BS10175:2011(+A2:2017) ‘Investigation of Potentially Contaminated
Sites, Code of Practice’ and EA Guidance on Land Contamination Risk Management
https://www.gov.uk/government/publications/land-contamination-risk-management-
lcrm.

This report presents the information obtained from a desk study and the supplementary
ground investigations and contains relevant factual information from the previous
investigations undertaken by others. The report, tfogether with the associated Figures
and Appendices, provides a Ground Investigation Report (GIR), as defined in BS EN
1997-1:2004(+A1:2013) and BS EN 1997-2:2007.

Scope of Works

The ground investigation scope of works was completed between 23/04/2025 and
24/06/2025 followed by a period of monitoring and comprised the following

e Non-infrusive survey of excavation locations for underground utilities;
e Thirty-seven dynamic sampler boreholes;

e FEight rotary “"open-hole” boreholes;

e Seven machine excavated frial pifs with six soak-away tests;

e Sixty-five machine excavated trial pifs;

e Six gas and groundwater level monitoring visits;

o Chemical analysis of soils and groundwater; and

e Geotechnical testing of soil.
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2. THE SITE
Site Location

2.1 The site is located at Infermodal Logistics Park North, in St Helens, centred at National
Grid Reference 361107, 394899. The approximate location of the site is shown below in
Figure 2-1.

Figure 2-1: Site Location Plan
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2.2

23

2.4

2.5

2.6

2.7

2.8

2.9

2.10

Site Description

The site is an irregularly shaped parcel of land that covers a total area of approximately
200 hectares.

The Western Rail Chord generally slopes in a southerly direction. The rail frack which is
located on the northern boundary lies at approximately 34m AOD. The site remains
consistently af this level before sloping from the centre to an approximate low point of
28m AOD in the far south.

The Main Site area of the site generally slopes gently in a southerly and easterly direction.
The elevation is approximately 34m AOD in the north, with a high point of 37m AOD
cenftrally, returning to 34/35m AQOD in the south and the far east, and decreasing further
fo 30m AOD in the southeast.

The Main Site was predominantly ufilised for agricultural purposes with sporadic
farms/residences within. An area of woodland and ponds were located in the east. The
Western Rail Chord was predominantly unused and overgrown with vegetation, with a
farm within the wider area. The site borders a former colliery immediately to the west.

Main Site

The Main Site predominantly comprised open fields used agriculturally. A railway within
a cutting, and the Highfield Moss SSSI bordered the site to the north, the Mé bordered
the site to the west and the south, and the A579 bordered the site to the east and the
south. Overhead pylons ran throughout, oriented east/west in the north of the Main Site.

Highfield Moss was located in the far north, separated by a woodland area and a ditch,
which was largely dry at the time of the site visit. Highfield Farm was located within the
northern portion. Along a foofpath fowards the A579, evidence of burning was visible
next to a structure which may be used for shooting activities. An airfield strip, comprising
a grass landing strip, and the Moss Pits were located in a field adjacent fo the Highfield
Moss. Moss Pits are indicated to be pods/lagoons within small parcels of woodland but
were not observed during the site visit as access was not available o this area.

Parkside Farm was located in the centre area. Parkside Road ran adjacent to this, and
a concrete road connected Parkside Road to the A579. A segregated area which had
been recently planted with frees was located just off Parkside Farm, the unnamed
concrete road, and Parkside Road.

The northeast of site comprised a small compound used for dog training, as accessed
from its own gate on Winwick Lane. Numerous old vehicles and vehicle parts were also
present in this compound in states of disrepair. The ground was approximately 2m higher
than the surrounding fields.

Another dog training area with gravel parking was present southeast of the airstrip along
a footpath fowards the A579. Adjacent was an area used for burning agricultural waste.
On the east boundary near Mains Lane a 10 x 5m area of hardstanding marked the
access to the site.

Page | 4



Intermodal Logistics Park North St Helens
Phase 2 Geo-Environmental Assessment
October 2025
ILP-BWB-EGT-XX-RP-LE-0002_Ph2

211

2.12

2.13

2.14

2.15

2.16

2.17

Western Rail Chord

The western site was accessible via Newton Park Drive to the west. The general area was
heavily vegetated and inaccessible. Several buildings off the access road were derelict
and supported by scaffolding. Some evidence of minor fly tipping was visible off this
access road. A foofpath running approximately south at the entrance to the Newton
Park Farm provided pedestrian access towards the Parkside Colliery access road.

Site Surroundings

The surrounding land uses of the site are summarised in Table 2:1.

Table 2:1: Surrounding Land Use
Surrounding Land Use

North A railway within a cutting is located on the northern boundary as well as the
Highfield Moss SSSI.

\S/Z)?;Lond The Mé Motorway borders the Main Site to the west and south.

Egiﬁnd The A579 borders the Main Site to the east and south.

Previous Third-Party Reports’ Summary

Several previous reports are listed and reviewed in the BWB Phase 1 Report Section 5. A
summary is provided below.

The reviewed investigations collectively confirm that ground condifions across the site
generally align with BGS mapping, comprising tfopsoil over Made Ground, which was
deepened in places, underlain by Glacial Till or weathered sandstone bedrock, with
colliery spoil encountered locally in the former colliery area to significant depths.

Groundwater was recorded at varying depths, with levels ranging from shallow strikes
within Glacial Till (approximately 1.4-2.1m bgl) to deeper resting water levels of
approximately between 7-9m bgl, and wider monitoring across the colliery indicating
elevations between 22.7m and 38.9mAQOD. Infiltration testing identified low permeability
soils, suggesting soakaway drainage is feasible but would likely operate slowly.
Chemical testing of soils and imported materials localised exceedances of heavy
metals, PAHs and asbestos were reported within the former Parkside Colliery Site and all
within one order of magnitude of guideline values.

The previous reports assessed the site as Characteristic Situation 1 (CS1) for ground gas
based on limited monitoring.

Aggressive ground assessments indicate concrete classifications of DS-1 fo DS-2 and
ACEC AC-1 depending on whether foundations are in Made Ground or natural
deposits. Observations highlight the presence of variable Made Ground thicknesses and
potential differential settlement in areas of fill, necessitating careful selection of
foundation solutions. Overall, the reports conclude that the ground conditions present
no significant constraints to redevelopment, provided foundations are designed
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appropriately, slow infilfration rates are considered in drainage strategies, and standard
precautions are taken to address minor contamination risks.

Regulatory Setting

2.18 The BWB Phase 1 Report provides a full description of Regulatory Setting, and a summary
is provided below.

2.19 Several land uses are located in close proximity to the site and include peftrol stations
within 50 to 200m, numerous historical garages within 50m, licensed industrial and
pollutant release activities, multiple licensed discharges to controlled waters (closest
50m west), and nine recorded pollution incidents within 500m.

2.20 Several historical landfill sites lie close to the site, including inert and industrial waste
deposits the closest of which is recorded 25m southeast and northwest, with further sites
up to 500m away. Several waste exemptions exist within 500m, including three on-site
exemptions relating to storage, reuse, and spreading of waste.

Site History

2.21  From the mid to late 19 Century until the time of investigation, the site has remained
mainly undeveloped open fields with several farms/residences and ponds noted. A rail
line was aligned east/west in the far north of the site, and a tank was mapped adjacent
fo this from 1906 to 1956. In the 21st Century, a grass airstrip opened southeast of
Highfield Moss.

2.22 Mains Pits and Moss Pits were present in the eastern Main Site, with Mains Pits possibly
infilled after 1938. By 2012, the land used for the Kenyon Hall Farm Airstrip (GB-0734)
appears fo have been cleared, though it is unclear when the airstrip was first
operational. A small building is present in the northeast of site (noted on the walkover as
a dog training facility).

2.23 From 1964 onwards, small ponds in the northeast and northwest of the site were
gradually removed or potentially infilled. Parkside Colliery encroached slightly on the
western boundary (noted to be closed by 1992 on the planning portal), and a quarry
operated by Gaskell Bros WM&C Ltd was located southeast of the Main Site. By 2021,
small plant and vehicles were present around the dog fraining facility in the northeast.
By 2024, several ponds across the site were no longer present, likely infilled. Surrounding
land remained predominantly agricultural, with some industrial and sandstone quarrying
activities.
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3.

3.1

3.2

3.3

3.4

3.5

3.6

3.7

ANTICIPATED GROUND CONDITIONS
Published Geology

Information published by the BGS indicates that the nature of Superficial deposits on site
are variable. The Main Site area of the site is largely underlain by a combination of
Devensian Till with some areas that are devoid of any natural Superficial deposits. The
far north and northeast of this section are underlain by Glaciofluvial Ice Contact
Deposits (Devensian sand and gravel); a small area of Lacustrine Deposits also underlies
the northeastern section of site. It is worth noting that Peat deposits are mapped within
Highfield Moss which is situated immediately to the north of the central section and
therefore may extend onto the site.

The vast majority of Superficial soils overlie strata of the Chester Formation (sandstone)
bedrock. The Kinnerton Sandstone Formation, and the Manchester Marls Formation
underlie Superficial deposits in the west of the Main Site area.

The Western Rail Chord is similarly mapped to be underlain by a combination of
Devensian Till as well as areas devoid of Superficial deposits. The whole of this section is
underlain by strata of the Chester Formation bedrock (likely weathered to a granular
soil consistency, near surface).

Several faults are located on site. One is orientated northwest to southeast through the
northern section of the Main Site. Two are aligned north/south through the railway line
in the northwest of site. Another encroaches on the western edge of the Western Rail
Chord.

Whilst not mapped, the site is likely to have Made Ground present especially within
historically infilled ponds/pits, around the farm locations, and in areas bordering the
Railway cutting, the Mé and the A579.

Mining

The site lies within a coal mining reporting area and a JPB mining area, with historical
workings linked fo the former Parkside Colliery. Following two historical mine gas
incidents, remedial works were undertaken by British Coalin 1994 at a nearby mine shaft.
The shaft (ref. 359394-001) was filed and capped with reinforced concrete and
incorporates a gas vent that is actively monitored with a monthly frequency. Ground
investigations undertaken by others in the vicinity of this area indicate CS1 ground gas
regime. Nine abandoned mine plans intersect the site, though the shallowest workings
at 361m bgl are too deep to result in future land subsidence.

A rejected subsidence claim exists for land east of Moss Pits, and a sandstone Historical
Mineral Planning Area lies 10m southeast, associated with Southworth Quarry.
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3.8

3.9

3.10

3.11

3.12

3.13

Hydrogeology

The Environment Agency (EA) primarily classifies the Devensian Till as a Secondary
Undifferentiated Aquifer; the Glaciofluvial Ice Contact deposits as a Secondary A
Aquifer; and the Lacustrine deposits as Unproductive Strata.

The Chester Formation is classed as a Principal Aquifer, with The Manchester Marls
Formation being classed as a Secondary A Aquifer and the Kinnerton Sandstone
Formation being classed as a Secondary B Aquifer.

Active groundwater abstractions are recorded including dewatering at Southworth
Quarry (500m southeast) and potable water abstractions (470m west and 837m east).
Three minor pollution incidents affecting water have been recorded within 210m west
of the site. The site lies mainly within a currently defined EA Source Protection Zone 3,
with a small section in Zone 2, and is part of the Lower Mersey Basin and North Permo-
Triassic Sandstone Aquifers groundwater body (poor chemical and quantitative status).
The groundwater flood risk is generally negligible to low, with limited areas of moderate
risk in the northeast and west.

Hydrology

Several watercourses are located on site; a drain flows alongside Highfield Moss. This
feature was noted to be largely dry with localised standing water during the site
walkover undertaken as part of the BWB Phase 1 Report.

Newton Brook is located 63m west of site, flowing in a southerly direction; Cockshot
Brook is located directly east site and also flows in a southerly direction. A further
unnamed watercourse is indicated to flow northward (based on site topography) from
the railway within the central-northern edge of the site.

Environmental Sensitivity

Several sensitive sites are located in the surrounding area and are listed in the BWB Phase
1 Report. A Site of Special Scienfific Interest (SSSI), the Highfield Moss, is located
immediately north of the Main Site along with a Network Enhancement Zone 1 and a
Primary Habitat, Open Access Land and a Priority Habitat (Lowland fens).
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4,

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

PRELIMINARY ENVIRONMENTAL RISK ASSESSMENT
Introduction

The risk posed by any confaminants in soil or groundwater will depend on the nature of
the hazard, the probability of exposure, the pathway by which exposure occurs, and
the likely effects on the receptors. A contaminant is defined as a substance that has
the potential fo cause harm, while a risk is considered to exist if such a substance is
present in sufficient concentration to cause harm and a pathway exists for a receptor
to be exposed to the substance.

The following sections discuss all the identified potential on and off-site sources,
pathways and receptors in the context of the proposed development and potential
contaminant linkages which may represent a risk to identified receptors such as human
health and/or controlled waters from the data gained from the desk study. At this stage,
the assessment is qualitative and aimed to determine all potentfial contaminant
linkages, irrespective of significance or allowing for uncertainty.

Three impact potentials exist for any given site; these are:

e The site impacting upon itself;
e The site impacting on its surroundings; and

e The surroundings impacting on the site.

All three impacts need to be considered in a risk assessment.

A Source, Pathway, Receptor analysis has been undertaken for the site based on the
information provided in the preceding sections. This is presented as Table 4:1 and further
information about the risk classification scheme is included within Appendix 3.

Sources (S); These are potential or known sources of contamination that may relate o
a former land use or present site feature or process (e.g. fuel storage tanks). Further
detail relating to the Sources is provided in Table 8.1 of the BWB Phase 1 Report. A site
features plan developed as part of the BWB Phase 1 Report is provided in Drawing 1.

Pathways (P); A pathway is defined as a mechanism or route by which a contaminant
comes into confact with or otherwise affects a receptor. Pathways by which the
identified receptors may be impacted upon in the context of the proposed
development. Further detail relating to the Pathways is provided in Table 8.2 of the BWB
Phase 1 Report.

Receptors (R); Receptors are defined as people, living organisms, ecological systems,
conftrolled waters, atmosphere, structures and utilities that could be adversely affected
by contaminant(s). Further detail relating to the Receptors is provided in Table 8.2 of the
BWB Phase 1 Report.

Under the Construction Design Management (CDM) Regulations 2015, construction and
maintenance confractors must undertake their own risk assessments and mitigation to
protect their staff, other human receptors and the environment from potential
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contamination. By law potential risks o human health and the environment from
construction activities must appropriately identified and all necessary steps taken to
eliminate/manage that risk. Therefore, construction workers are excluded as a receptor
in the CSM.
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Table 4:1: Preliminary Conceptual Site Model

Source

| Prob | Risk ‘

BWB

Potential Mitigation/Investigation Requirements

On-site sources as detailed in Table 8:1 of the BWB Phase 1 Report

[[{=Ye{-T o] (o]
Future site users
Dermal contact | (commercial) Md ul
with, and incidental
ingestion  of  sail
and/or dust.
Inhalation of dust
and/or fibres. ) )
Intrusive maintenance Md Ul
workers
Inhalation of | Future site users
. Md ul
VapOours. (commercial)
Migration and
accumulation of
ground gases in
enclosed  spaces .
. Future site users
leading to . Sv ul
2 (commercial)
asphyxiation
(carbon dioxide) or
explosion
(methane).

M/L

As part of the proposed development, it is antficipated that hardstanding will be
present across the majority of the site. This will limit the potential for direct contact
with, and minimise dust generation from, potentially contaminated soils at the site
post construction. In public open space/landscaped areas the provision of a
clean capping layer would restrict direct access to potentially confaminated soils.

It isrecommended that an infrusive ground investigation be completed in order to
assess the extent of any potential contamination at the site.

The exposure of infrusive maintenance workers can be mitigated by the adoption
of suitable working methods, utilising appropriate personal protective equipment
(PPE) and maintaining good hygiene. If significant asbestos is recorded, the
requirements of the Confrol of Asbestos Regulations (CAR) 2012 should be
complied with.

In the event that elevated concentrations of volatile contaminants are identified
during ground investigation works, potential sources of vapours such as Made
Ground and contaminated soils/groundwater could potentially be mitigated
through removal or freatment prior to construction, or the installation of protection
measures may be required during constfruction to mitigate the potential risk to
future site users from vapours.

Lacustrine deposits are reported to be present in the northeast of the site. Peat,
mapped within the Highfield Moss has the potential fo extend onto the site
boundary. Both of these soils may contain organic material.

Limited Made Ground is expected across the site but may be present within the
potentially historically potentially infilled ponds/pits, in close proximity fo farms, the
Mé motorway and the railway cutting.

The presence of the above indicates a potential risk from ground gases. Ground
investigation should include the installation of ground gas monitoring wells fo assess
the risk posed from ground gases.

The possible presence of gases related to mine workings in the Western Rail Chord
are considered unlikely to affect the proposed development in this area as no
buildings are currently proposed.

Page | 11




Intermodal Logistics Park North St Helens
Phase 2 Geo-Environmental Assessment
October 2025
ILP-BWB-EGT-XX-RP-LE-0002_Ph2

BWB

Con | Prob | Risk ‘

Potential Mitigation/Investigation Requirements

A significant source of contamination has not been identified at the site. The risk
should be quantified through appropriate ground invesfigation and risk
assessment.

Organic compounds in the shallow soils could taint the water supply. A ground
investigation and subsequent laboratory analysis should be undertaken to inform
the design of new services.

Cables placed in highly calorific soils could present a combustion risk. Ground
investigation should be undertaken fo assess the risk.

Source Receptor

Leaching and

permeation Groundwater: Md ul

through soil profile. Underlying  Principal

Vertical and lateral | AQuifer -and  Source

migration of | Profection Zones Md Ul

contaminants.

Surface run-off. Cockshot _Brook _ond Md Ul
unnamed inland river
Water utility pipes Md ul
Electricity Cable Md ul

Direct contact.
Buried . structures/ Md Ul
foundations.

. . Groundwater:
Lateral migration of Underivin Princioal
contaminated ying P Md ul

groundwater.

Aquifer and Source
Protection Zones

Sulphates and low pH in the ground could accelerate the degradation of buried
concrete structures (e.g. foundations). Ground investigation should include an
assessment of the concrete design class.

The Manchester Marls Formation underlying the superficial deposits and possible
colliery spoil in the west on site has the potential to accelerate the degradation of
buried concrete sfructures.

Several localised sources of potential contamination were identified adjacent to
the site, which could possibly migrate towards site. Intrusive ground investigation
should be undertaken to quantify the risk.

It is expected that the partial cohesive ground conditions in some areas will
minimise groundwater migration from off-site, however, this should be confirmed
through ground investigation. Where possible, groundwater monitoring wells
should be located along the site boundaries in order to delineate any potential
contamination.
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BWB

Potential Mitigation/Investigation Requirements

If elevated concentrations of volatile contaminants are identified during ground
investigation works further delineation may be required to identify the source in
order to design appropriate mitigation measures.

Ground gas monitoring should be completed as part of an infrusive ground
investigation in order to characterise the ground gas regime at the site. Where
possible, monitoring wells should be located along the site boundaries in order to
delineate any potential contamination.

Source [[{=Ye{-T o] (o] | Prob | Risk ‘
.q—, Future sﬁe users Md ul L
@ Inhalation of | [commercial)

= VapOouUrs. ; ;

: Intrusive maintenance Md ul L
= workers

m . .

o Migration and

- .

= accumulation of

2 ground gases in

&% enclosed  spaces .

o leading jo | future  site users | o ul M/L
o) - (commercial)

o asphyxiation

= (carbon dioxide) or

5 explosion

2 (methane).

i)

10)

O

S

» . . Groundwater:

® Lateral migration of . .

O . Underlying  Principal

5 contaminated . Md ul

3 Aquifer and Source

A groundwater. .

o Protection Zones

IO =

% 0

o o

o&

Several localised sources of potential contamination were identified adjacent to
the site, which could possibly migrate towards site. Intrusive ground investigation
should be undertaken to quantify the risk.

It is expected that the partial cohesive ground conditions in some areas will
minimise groundwater migration from off-site, however, this should be confirmed
through ground investigation. Where possible, groundwater monitoring wells
should be located along the site boundaries in order to delineate any potential
contamination.

VCEESYEEE. I MENeaerate. M/L = Moderate/Low, RIS, VL = Very Low

KEY: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor, Hi = High, Li = Likely, Lw = Low Likelihood, Ul = Unlikely

Contaminant linkage Assessment Summary

When considered in the context of the conceptual site model and the historical activities that have taken place (farming activities), the proposed development is
considered to pose a MODERATE/LOW risk to human health. It is considered that the main driver for the risk rating for human health is potential for hazardous ground
gases to arise from localised Made Ground and possible organic rich natural deposits on-site.

The risk posed to controlled waters is predominantly considered fo be LOW due to the lack of significant contamination identified at the site.
It is recommended that a ground investigation be undertaken to quantify the identified potential contaminant linkages and assess likely mitigation measures.
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5.1

5.2

5.3

5.4

PHASE Il ENVIRONMENTAL AND PRELIMINARY GEOTECHNICAL
GROUND INVESTIGATION

Scope of Works

Infrusive ground investigation works were undertaken between 23/04/2025 and
24/06/2025 followed by a period of monitoring and comprised the following works:

e Clearance of investigation locations by a specialist buried utilities’ tracing company;
e Collection of coordinates and elevations of exploratory hole locations;

e The formation of thirty-seven boreholes (DSO1 — DS22, DS26, DS27, and DS29-DS41
inclusive) by dynamic sampling drilling fechniques, to depths of up to 5m bgl with in
situ SPTs at regular depth intervals and installations of gas and groundwater
monitoring wells on completion;

e The formation of eight rotary 'open-hole’ drillholes with air flush system to depths of
up to 30.00m bgl with installations of gas and groundwater monitoring wells on
completion;

e The excavation of seven machine-excavated trial pits and formation of six (SA01 o
SAO6 inclusive) to depths of up to 2.10m bgl with soakaway permeability festing.

e The formation of sixty-five machine-excavated frial pits (TPO1 fo TP51 and TP59 to
TP65, TP67B to TP72 inclusive) to depths of up to 3.80m bgl;

o Collection of environmental soil and groundwater samples for chemical analyses at
a UKAS and MCERTS accredited laboratory;

o Collection of Class 3/4 large and small disturbed samples for geotechnical testing
at a UKAS accredited laboratory; and

e Six post investigation ground gas and groundwater level monitoring visits.

An exploratory hole location plan is presented as Drawing 2. BWB exploratory hole
records are presented as Appendix 4, the SPT calibration certificate is presented in
Appendix 5, and the post investigation gas and groundwater monitoring data is
presented as Appendix 6.

The ground investigation works were undertaken in general accordance with
BS5930:2015(+A1:2020) ‘Code of Practice for Ground Investigations’ and
BS10175:2011(+A2:201&) ‘Investigation of Potentially Contaminated Sites’.

The rationale for the ground investigation works are presented in Table 5:1 below. Where
locations were not completed, further details are provided in Section 5.17.
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5.5

5.6

5.7

Table 5:1: Ground Investigation Rationale
Location(s) | Purpose

RO01-RO08 Facilitate well installation into the sandstone
(RO09 and RO10 not completed) aquifer

DSO1, DSO9, DS11, TPO4, TPOS, TPO7, TPOS,
TP12, TP14,TP17, TP26, TP31, TP33, TP35

Ground conditions within former pond areas*

Ground condifions near the Highfield Moss and

TPO6, TP10, TP11, TP40-TP42, TP46, TP47
peat extents

TP71, DS06 Ground conditions around farm buildings

DS26-DS30
(DS28 not completed)

DS02, DS04, DS05, DS09?, DS10, DS21, DS22, Facilitate well installation for hydrogeological
DS30-DS35 assessment of the Highfield Moss

TP65 and TP678B
(TP66 not completed)

TP59-TP64, TP68-TP70, DS36, DS38-DS41 Inform rail alignment

Inform bridge geotechnical solutions

Inform new farm access road

Remaining locations
(DS23-DS25 and TP52-TP58 not completed)

SA01-SA06
(SA07 and SA08 not completed)

General site coverage

Inform drainage design

*Drawing 3 indicates the locations of the former ponds.

Chemical Sampling Strategy

Chemical samples were taken across site to give a full coverage of the area, with
particular attention paid to areas of Made Ground including suspected infilled ponds
and around farm buildings.

Sampling Strategy
Response zones of the rotary open holes were positioned to capture deeper
groundwater strikes. Response zones in dynamic sample boreholes were positioned to

capture the ground gas regime beneath the site, capture any shallow groundwater
strikes, and o inform the hydrogeological assessment of the Highfield Moss.

Chemical Analytical Strategy

Soil Strategy

Selected soil samples collected from exploratory hole locations were sent to 12
Analytical Ltd (UKAS and MCERTS accredited) for chemical analysis. The following
chemical analytical testing was undertaken:

e Sixty-two soil samples tested for a soil suite (BWB Standard Suite) comprising arsenic,
barium, beryllium, water soluble boron, cadmium, chromium, hexavalent chromium,
copper, lead, mercury, nickel, selenium, vanadium, zinc, water soluble sulphate (2:1
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extract), total phenols, total cyanide, free cyanide, complex cyanide, soil organic
matter, pH, Polycyclic Aromatic Hydrocarbons (PAHs) (United States Environment
Protection Agency priority 16 compounds) and Total Petroleum Hydrocarbons (TPH)
C6-CA40;

e Twelve soil samples for asbestos screening;

e Eleven soil samples tested for pesticides, GC pesticides, and Triazene Herbicides;
and

e Six soil samples tested for Polyfluoroalkyl substances (PFAS).

5.8  The results of the soil chemical testing are presented as Appendix 7.

5.9 The above soil chemical testing was fargeted based on the following rationale
presented within Table 5:2.

Table 5:2: Analytical Strateg

Location Stratum Analysis Reason

Made

All locations 0.20- Ground/ BWE S’rgndord General site screen
1.95 - suite
Topsoil
DS01-DS06, DS18, DS20,
DS21, DS31-DS33, DS38, %30% Devensian Till BWE S:ic;gdord General site screen

DS41, ROO1

DS17, DS19, DS22, DS2¢4,
DS30, DS34, DS35, DS37,

0.50- Weathered BWB Standard .
General site screen

DS39. ROO7 1.80 Bedrock suite
DS01, DS02, DS07, DSO9, 0.10- Pesticides, GC Topsoil pesticide
DS15, DS16, DS18, DS31, déO Topsoil pesticides, and herbicide
DS37, RO01, RO0O4 ’ Herbicides screen
DS05, DSO9, DS11, DS14, Made
DS17, DS26, DS27, ROOT, 0.20 Ground/ Asbestos screen | General site screen
TP32, TP43, TP71 Topsoil
P17 0.20 Topsoil Asbestos screen Screerj close fo
bonfire area
4 DS2 0.20- i .
DS04, DS20, DS31 0.50 Topsoi PFAS suite General site screen
0.40 g associated with
-40- Made ~ waste spreading
DS06, TP65, TP67 0.60 Ground PFAS suite

5.10 No olfactory evidence of volatiles was identified during the intrusive works, as such no
laboratory analysis was undertaken for volatile organic compounds (VOCs).

Groundwater Strategy

5.11  Groundwater samples were obtained using a peristaltic pump and low flow system, with
the exception of DS08, which was a grab sample due to limited water recharge. The
groundwater samples were sent to 12 Analytical Ltd (UKAS and MCERTS accredited) for
the following suite of groundwater chemical testing:
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5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

e Three groundwater samples tested for arsenic, barium, berylium, cadmium,
chromium, copper, lead, mercury, nickel, selenium, vanadium, zinc, boron, calcium,
iron, magnesium, potassium, sodium, conductivity, soluble sulphate, sulphide,
chloride, phosphate, nitrate, alkalinity, oxygen demand, suspended solids,
ammoniacal nitfrogen, total phenols, total cyanide, pH, total/dissolved organic
carbon, PAHs (US EPA priority 16 compounds), and Total TPH.

The results of the groundwater chemical testing are presented as Appendix 8.
Geotechnical Investigation Strategy

In-situ soil strength testing comprising SPTs were undertaken with the dynamic sample
boreholes. SPT ‘N’ values are included on the exploratory hole records presented as
Appendix 4 and are also summarised in Table 6:1.

Selected Class 3/4 large and small disturbed samples were collected from the
investigation locations and sent to the geotechnical testing laboratory (12 Analytical
Ltd), which is UKAS accredited. The following geoftechnical testing was undertaken:

42 samples fested for moisture contents;

27 samples tested for Atterberg (liquid and plastic) limits;

e 16 samples tested for particle size distribution (PSD) by sieve and pipette;

o 31 samples tested for BRE suites comprising total and soluble sulphates and pH;
o 22 samples tested for particle size distribution (PSD) by sedimentation;

e 21 samples tested for particle density (PD) values;

o 34 samples tested for ‘compaction’ properties (2.5kg/4.5kg); and

e 15samples tested for recompacted CBR values.

The results of the geotechnical testing are included as Appendix 9.
Limitations and Uncertainty

The main intrusive works were undertaken in April and May 2025. A second phase of
investigation works were undertaken in June 2025 in the Western Rail Chord area due to
no access to this area at the time of the main investigation works.

The locations not completed as part of the works and their reasons are listed below:

e RO09, RO10, DS23-DS25, DS28, TP52-TP58, SAO7 and SA08 — due to no access into this
part (west of the Main Site) of the site at the time of the intrusive works; and

e TP66 - due to dense vegetation and concrete obstructions.

It is also noted that SAO2A was moved 8m south of the original SA02 due to a land drain
encountfered in SA02 af Tm bgl; the location was not surveyed following the works.

TP47 was relocated as TP47A due to the marker being moved by landowner during
farming activities.
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5.20 TP67 was relocated as TP67B due to a suitable excavation location being identified.

521 Where locations had been cleared and surveyed prior o the infrusive works, the marked
area of some locations could not be found. These locations were advanced based on
google earth satellite imagery in the anficipated location and not surveyed following
the works.

5.22 Water samples could not be obtained from most wells with the majority of shallow wells
being dry / limited water which purged dry. A number of wells had also been destroyed
on return visits, presumably by farming activities on going.

Drilling Limitations.

5.23 Equipment failure led to ROO01 being tferminated at 9.00m bgl in superficial soils.
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6.

6.1

6.2

6.3

6.4

6.5

GROUND CONDITIONS ENCOUNTERED
Stratigraphy and Ground Model

The ground conditions encountered during ground invesfigations confirmed the
published geology discussed in the Phase 1 report generally comprising Topsoil (or
limited, localised Made Ground) overlying Devensian Till, with strata of the Chester
Formation beneath.

The recorded ground conditions are summarised in Table 6:1 below and Drawing 4
presents a geological cross section through the site. Uncorrected SPT results collected
from the borehole locations are presented on the exploratory hole records presented in
Appendix 4.

Table 6:1: Summary of Ground Conditions
Top Depth (m) Base Depth (m) Thickness (m) SPT N Value

Stratum
Topsoil 0.00 0.00 0.10 1.00 0.10 1.00 NA NA
Subsoil 0.30 0.40 0.50 0.65 0.20 0.25 NA NA
Made Ground 0.00 1.90 0.20 1.60 0.10 1.50 NA NA
Reworked Soil 0.30 0.30 1.60 1.60 1.30 1.30 NA NA
Organic Clay 0.30 0.60 1.10 2.90 0.80 2.30 NA NA

Glaciofluvial Ice

Contact Deposits 1.60 >2.70 1.10 NA NA
Lacusirine 0.35 0.65 0.25 NA | NA

Deposits
Devensian Till 0.10 2.90 0.40 >9.00 0.15 8.00 6 26
Chester Formation 0.20 6.70 0.10 >30.00 0.10 29.60 15 88

Geological Descriptions

Topsoil

Topsoil was encountered consistently across the site with thicknesses of between 0.10m
and 1.00m and averaging around 0.35m. The Topsoil typically comprised dark brown
slightly gravelly clayey sand or sandy clay or slightly gravelly silt with rooftlets, with the
gravel containing sandstone, quartzite, chert, rare brick, slate, and clinker.

Topsoil was absent in seven exploratory holes (DS06, DS0?, DS12, DS27, TP0O2, TP65, TP67B)
where Made Ground was present from the surface. Drawing 5 presents the variation in
Topsoil thicknesses across the site.

The thicknesses of Topsoil over the site may vary from those encountered at the hole

locations selected within the scope of this investigation, which may result in inaccurate
estimations of topsoil quantities on the site.
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6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

Subsoil

Subsoil was encountered in three exploratory holes (SA04, SA06, TP50) at the site
underlying the Topsoil with thicknesses ranging between 0.20m and 0.25m.

The Subsoil typically comprised orange/brown slightly gravelly clayey sand, with the
gravel containing quartz and sandstone.

Made Ground

Made Ground was encountered/identified in eight exploratory holes at the site in place
of the Topsoil (DS06, DS0?, DS12, DS27, TPO2, TP&5, TP67B) with thicknesses ranging
between 0.10m and 1.50m.

The Made Ground typically comprised natural Topsoil and Subsoil of brown/dark brown
sandy gravelly clay or slightly clayey slightly gravelly sand, with clasts of sandstone and
quartzite, and anthropogenic inclusions of, brick, ash, and occasional plastic.

Made Ground in TP65 comprised black gravelly sand with the gravel containing brick,
concrete, and coal, becoming sandy gravelly clay with brick, concrete, plastic and
wood fragments. Made Ground in TP67B comprised grey gravel of granite becoming
sandy gravel containing concrete, coal, mudstone, and metal fragments. The base of
the Made Ground at TP67B was not proven (>2.00m).

Reworked Soil

Reworked Sail (i.e. natural soil, inferred to have been disturbed by human activity) was
encountfered at one location in the northeast of the site (TP02) underlying the Made
Ground with a thickness of 1.30m.

The Reworked Soil comprised either brown sandy clay or slightly gravelly slightly sandy
silty clay with the gravel comprising sandstone, quartz, and shale.

Organic Clay

Organic Clay was encountered in two exploratory holes (TPO4 and TP14) in the northeast
of the site underlying the Topsoil with thicknesses ranging between 0.80m and 2.30m.
These frial pits were positioned to target former pond locations and the material
encountfered is considered reflective of organic deposits in the former ponds. No Peat
was encountered within exploratory holes positioned around Highfield Moss.

The Organic Clay typically comprised soft dark grey/black/brown slightly gravelly sandy
silty clay with partially decomposed leaves and rootlets and gravel of quartz and
sandstone.
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6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

Glaciofluvial Ice Contact Deposits

Saoils inferred to represent the Glaciofluvial lce Contact Deposits were encountered in
the northeast of the site (TP02) beneath the Reworked Soil from a depth of 1.60m o a
depth of at least 2.70m.

The soils comprised brown slightly gravelly very clayey sand with the sandstone gravel.

Lacustrine Deposits

Soils inferred to represent the Lacustrine Deposits were encountered in the northeast of
the site (TP72) beneath the Topsoil at depths of between 0.35m and 0.60m. The soil
comprised firm light brown and light grey clay.

Devensian Till

Soils inferred to represent the Devensian Till were encountered in the majority of
exploratory holes beneath the Topsoil, Made Ground, Subsoil, Organic Clay, or
Lacustrine Deposits from a depth of 0.10m fo a maximum proven base depth of 6.70m.
The base of Devensian Till was not proven in eight locations with a maximum unproven
depth of 9.00m recorded in ROO0T.

Devensian Till soils were recorded across the majority of the main site, and intermittently
across the Western Rail Chord directly beneath Topsoil or localised Made Ground.
Across the main site, the Devensian Till was encountered most commonly around
Highfield Moss and particularly in the northeastern part of the Main Site where the
thickest deposits of Till were recorded.

The soil was generally found to comprise grey, red and brown slightly gravelly sandy clay
or clayey sand or grey/brown sandy silt with the gravel comprising sandstone, and
occasional coal, mudstone, limestone, quartz, and chert.

Till was absent in thirty-eight locations where bedrock was present instead (thirty-five
locations), or the location ferminated within Made Ground (two locations) or
Glaciofluvial Ice Contact Deposits (one location).

Chester Formation

Strata inferred to represent the Chester Formation bedrock were encountered in one
hundred and five exploratory holes beneath the Topsoil, Subsoil, Made Ground and
Devensian Till from depths of between 0.20m and 2.90m, and were found to extend to
depths of at least 30.00m (base not proven).

The Chester Formation was generally found to be weathered to a soil consistency when
first encountered, becoming more competent (weakly cemented sandstone) at depth
until foo hard to dig or drill. The Chester Formation was typically recovered as yellow
becoming red or orange gravelly sand or sandy gravel of sandstone and rarely quartz
with occasional cobbles of sandstone, or brown sandstone, and occasionally clayey.
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In Situ and Laboratory Geotechnical Test Results

In Situ Testing

6.24 From in situ SPTs, corrected ‘Ngo’ values have been derived, and a plot of Ne¢o value vs.
depth (in m bgl) is presented as Figure é-1Error! Reference source not found. below. N¢o
Values within the Devensian Till were recorded ranging from 6 to 26 blows. Ngo values
with the Chester Formation were found fo be between 7 and 86.

Figure é-1: Corrected SPT ‘N’ Value (Né0) Versus Depth
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6.25 Where cohesive soils were encountfered, undrained shear strength values were
determined during hole formation using a hand shear vane (HSV). The tests comprised
three tests with the average taken as the result and plotted graphically against depth
m bgl, as Figure 6-2.The detailed HSV results are also included on the exploratory hole
records presented in Appendix 7.
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Figure 6-2: In Situ Undrained Shear Strength (HSV) Test Results
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Geotechnical Laboratory Test Results

6.26 Where cohesive soils were encountered and sampled, geoftechnical laboratory festing
included the determination of Atterberg Limits and Plasticity Index (Pl) values. A Plasticity
Chart is presented as Figure 6-3. This indicates Pl values for the Devensian Till to be in the
range 21% to 43% (intermediate to high plasticity), excluding one sample indicated to
be non-plastic. Pl values for cohesive weathered horizons of the Chester Formation are
in the range 21% to 34% (intermediate to high plasticity).
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Figure 6-3 Plasticity Chart
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6.27 Theresults of the in situ and geotechnical laboratory testing undertaken are summarised
in Table 6:2.
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Table 6:2: Summary of Laboratory and In Situ Geotechnical Test Results

BWB

Lithology / , Made Ground/ . . : Glaciofluvial Ice Chester
. Topsoil . Organic Clay Devensian Till Lacustrine . )
Parameter (Units) Reworked Soll Deposits Formation
. 10.9-14.2 22.9-129.0 7.9-30.9 4.5-17.0
Moisture Content (%) N/A N/A N/A
(average 12.5) (average 61.6) (average 16.4) (average 9.5)
Plasticity Index (%) N/A 17-21 23 6-43 N/A N/A 21
N/A . . . . N/A N/A Low to
Atterberg Classification LO\lxéStﬂoCri?e(c:ill(;Jm Medwr;wlgloshcﬁy LO\lxéstﬂoC?e(c:jlch;m Infermediate
P y clay Y P y clay plasticity clay
PSD:
0 0-0 (average 0) 0-0 (average 0) 0 0-0 (average 0)
Cobbles (%)
15 1-2 (average 2) 0-6 (average 2) 2 0-43 (average 7)
Gravel (%) N/A N/A
sand (%) 20 33-38 (average 36) | 7-77 (average 39) 77 45-94 (average 82)
. ° 65 61-65 (average 63) | 22-93 (average 59) 21 5-27 (average 11)
Silt/Clay (%)
. ) 2.66-2.72 2.45-2.80
Particle Density (Mg/m3) 2.66 N/A N/A N/A 2.65
(average 2.69) (average 2.7)
. 0.7-7.7 0.2-5.6 0.2-1.9 <0.1-1.0
Organic Matter (%) N/A N/A N/A
(average 3.8) (average 3.0) (average 0.7) (average 0.3)
5.3-39 1.8-49
Reworked CBR (%) N/A N/A N/A N/A N/A
(average 20.8) (average 21.6)
) 10-17
2.5kg Compaction:
14 21 (average 14) 16
OMC (%) N/A N/A N/A
1.88 1.59 1.69-1.96 1.69
MDD (Mg/m3)
(average 1.88)
. 9.3-14.0 8.8-14
4.5kg Compaction:
(average 10.8) (average 13)
OMC (%) N/A N/A N/A N/A N/A
1.9-2.06 1.77-2.09
MDD (Mg/m3)
(average 1.90) (average 1.87)
. . 6.9-7.6 6.5-8.2 5.5-8.2 7.2-8.4
pH conditions (pH units) 7.3 N/A 6.6

(average 7.4)

(average 7.6)

(average 7.3)

(average 7.9)
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BWB

Lithology / , Made Ground/ . . : Glaciofluvial Ice Chester
. Topsoil . Organic Clay Devensian Till Lacustrine . )
Parameter (Units) Reworked Soll Deposits Formation
0.017-0.033 0.009-0.171 i 0.008-0.011
Total Sulphur (%) 0.032 0.005-0.013 N/A 0.008
(average 0.025) (average 0.065) (average 0.009) (average 0.010)
0.032-0.053 0.018-0.18 0.007-0.036 §
Total Sulphate (%) 0.029 N/A 0.023 0.005-0.03
(average 0.04) (average 0.08) (average 0.02) (average 0.02)
6.69-21.1 48-395 3.92-58.8 4.69-6.46
Soluble Sulphate (mg/l) 35.9 N/A 27.8
(average 14.6) (average 171.7) (average 28.4) (average 5.3)
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Hydrogeology

BWB

6.28 During the ground investigation, groundwater levels were recorded within the
Devensian Till (Secondary Undifferentiated Aquifer) and Chester Formation (Principal
Aquifer) as summarised in the Table 6:3. No rise or significant observations were recorded
during hole formation.

Table 6:3: Groundwater Entries during Hole Formation

Hole (Location) Depth (m bgl) Stratum
DS02 (northeast) 2.50m Devensian Till
DS05 (northeast) 2.50m Devensian Till
DS06 (northeast) 2.40m Devensian Till
DS08 (northeast) 3.00m Devensian Till
DS09 (northeast) 3.10m Devensian Till
RO02 (northeast) 29.00m Chester Formation
RO04 (centre) 18.00m Chester Formation
ROO0S5 (south) 20.00m Chester Formation
ROO07 (northwest) 12.00m Chester Formation
TP65 (Western Rail Chord) 2.80m Chester Formation

6.29 During subsequent monitoring, groundwater levels were recorded within the Devensian
Till (Secondary Undifferentiated Aquifer) and Chester Formation (Principal Aquifer) as
summarised in the Error! Reference source not found.. No significant observations were
recorded during monitoring. All other installed wells were recorded as dry during the
monitoring period.

Table 6:4: Groundwater Levels During Monitoring

ole olog Dep Dep Dep a Dep
DG DG AQD AQD
DSO1 Devensian Till 0.50* 2.69 33.98* 31.79
DS02 Devensian Till 0.30* 2.20 31.53* 29.63
DS06 Devensian Till 1.98** 34.23**
DS07 Devensian Till Dry 1.99 Dry 27.07
DS08 Devensian Till 0.90 1.85 28.66 27.71
DS35 Chester Formation 1.90** 31.37**
ROO1 Devensian Till Dry 8.68 Dry 25.45
RO02 Chester Formation 16.30 16.35 15.92 15.87
ROO03 Chester Formation 18.87** 14.44%*
RO04 Chester Formation 9.40** 23.20**
ROO0S5 Chester Formation 12.27** 19.75%*
RO06 Chester Formation 11.85** 19.98**
ROO07 Chester Formation 6.20 7.04 27.54 26.70
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6.30

6.31

6.32

6.33

6.34

6.35

6.36

* Noted to have been damaged during the last monitored occasion and nof
representative of resting water level at this location.
** Based on one round of monitoring only due to being destroyed.

DS10, DS29, and RO08 were not monitored during the monitoring period due to the
monitoring wells having been destroyed by farming activities.

Itis noted that several wells (D01 and DS02) have been damaged during the monitoring
period. The headworks and bung had been damaged by Round 4 and the bung was
replaced for Round 5 and 6.

Limited groundwater strikes were encountered during drilling/excavations in the shallow
Superficial soils and weathered sandstone. These appear to be perched pockets of
groundwater rather than being reflective of any significant shallow continuous body of
groundwater. Subsequent monitoring has also identified limited groundwater within the
wells installed within the Devensian Till, with the maijority of wells recorded as dry during
the monitoring period. This is consistent with the predominantly granular ground
condifions without a confining cohesive soil layer, with movement of any surface water
being vertical into the deeper Principal Aquifer of the Chester Formation.

The deeper rotary boreholes recorded groundwater strikes during drilling in the
sandstone of the Chester Formation at depths of between 12m and 29m bgl. Resting
goundwater levels were recorded at depths of between 6.2m bgl in the north of the
Main Site, and 19m bgl in the southeast of the Main Site. The Principal Aquifer within the
Chester Formation is unconfined.

The deeper groundwater monitoring data has been used to infer the likely groundwater
hydraulic gradient across the site. The gradient is indicated to be orientated in a
southeast direction with a gradient of approximately 0.56%. The inferred groundwater
gradient at the site is presented as Drawing 6.

The drain alongside Highfield Moss was noted to remain largely dry during the
monitoring period. The groundwater monitoring data collected indicates that there is
no connectivity between the shallow groundwater beneath the main site and shallow
groundwater within the adjacent Highfield Moss. This indicates that the peatland at
Highfield Moss acts as a ‘bog’, which is precipitation recharged, rather than a ‘fen’,
which is groundwater recharged. Surface-run off in the area adjacent the Highfield
Moss is likely to be limited based on the topography of the site and granular soils.

Infiltration Testing

Permeability testing was undertaken within in six machine excavated trial pits. The results
of the testing undertaken are presented as Appendix 10 and are summarised within
Table 6:5 below.
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Table 6:5: Permeability Testing Results

Calculation Permeability | Permeability ‘ Drainage

Test

Location

Lith Unit ‘ Methodology (m/s) Class Characteristics

Basic Time Lag Test Failed N/A Poor
Devensian Method
SAOT Til
Generdal .
Method Test Failed N/A Poor
sao2a | _Chester | Basic Time Lag 5.0E0 Moderate Good
Formation Method
icTi Moderate
SAD3 Chester Basic Time Lag | 6E0S . / Good
Formation Method High
SA04 Chester | Basic Time Lag 7,706 Moderate Good
Formation Method
icTi Low.
SAO5 Ches‘rgr Basic Time Lag 0 DE-06 / Good
Formation Method Moderate
icTi Lo
SADS Chester Basic Time Lag | 6RO w/ Good
Formation Method Moderate

Contamination Observations

6.37 No evidence of suspected ground contamination was noted during the ground
investigation nor during the subsequent gas and groundwater level monitoring period.
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7.

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

GEOTECHNICAL APPRAISAL
Introduction

This section of the report provides a summary geotechnical appraisal of the site relative
fo the proposed development, based on the ground and groundwater conditions
encountered (and summarised in previous report sections).

It should be noted, the following comments are provided for guidance only and in
relation to the purpose of this document, which is a Phase 2 report, with the key focus
on the geo-environmental conditions of the site and associated risk assessment but
taking due account of geotechnical requirements and impact of the proposed
development.

At a later stage in the development design process, more rigorous geotechnical
assessment and design needs to be undertaken, culminating in a Geotechnical Design
Report, as required under Eurocode 7.

Ground Model

Based on the ground conditions described in Section 6, a geofechnical ground model,
indicating various geotechnical parameters, has been developed. This model provides
the basis for the geotechnical appraisal described within this report. There are principally
two main lithological units at shallow depths beneath the site, the Devensian Till and
Chester Formation.

e Devensian Till = mostly less than 2m thick but significantly increases in thickness to
>9m in the northeastern section of the site.

e Chester Formation — Shallow in the west of the Main Site, increasing in depth in the
northeastern section, beneath the Till.

Other localised deposits of lithologies are present including organic clays, Glaciofluvial
Ice Contact Deposits and Lacustrine Deposits. However, all are very localised, and
generally present in the same areas as the Devensian Till. These are therefore considered
with the Till as it can be difficult to differentiate between the lithologies.

Earthworks/Enabling works

In order fo accommodate the proposed development, there will be a need for the
following site preparation activities.

Following de-vegetation, all Topsoil and near surface organic soils will need to be
stripped from the site; from the available data the thickness of these varies between 0.1
m and 2.3 m, with an indicated average of about 0.36m.

Thereafter, and with reference to the current site tfopography, there will be a need for
“earthworks” (cut and fill) to be undertaken to create suitable platforms for construction
of the development. The earthworks is anficipated to require the cut and fill (Appendix
1) of approximately 1.36M m3 of soils across the site to create the required development
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7.9

7.10

7.1

7.12

platforms, railbeds and roadways. Reuse of excess soils, including Topsoail is being
reviewed under a separate site wide strategy.

The earthworks will need to be undertaken to a suitable Earthworks Specification. All
Engineered Fill materials are to be classified according to Table 6/1 of the Manual of
Contract Documents for Highway Works (MCHW).

No contaminated soils have been encountered during the works; however, where
Made Ground is present, this should be stripped and stockpiled separately as part of the
Materials Management of the site and tested to determine suitability for reuse.

Foundations

The localised Made Ground is anficipated to be unsuitable for the support of shallow
spread foundations owing to its variability/poor competence and the potential risk of
excessive total and/or differential seftlements.

Addifionally, the Devensian Till as encountered across much of the site, was found to be
of low strength and compressible, (as characterised by SPT N-values of less than 10).
Therefore, in conjunction with the earthworks, it is anticipated that development of the
site will require some form of ground improvement to increase the strength and stillness
of these soils, particularly beneath proposed buildings. Such ground improvement could
comprise over-excavation of soft/compressible soils and backfilling with Engineered Fill
and/or in situ ground freatment via stone columns. This is parficularly relevant in the
Phase 3 area, see Figure 7-1 where the low strength Till extends to greater depths (2-3m
or more in parts) but is also valid in other parts of the site, where the Till is limited in
thickness, but sfill of low strength.

Figure 7-1: Area of Deep Till requiring Ground Improvement

Area of deep Till requiring

ground improvement (e.g.
vibro stone columns)
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7.13  Figure 7-2 below indicates inferred Till Thicknesses across the Main Site. In general, the
foundation solution is likely fo comprise:

e Plots 1a/1b, 2, and 4: Shallow pads are expected to be suitable across most of these
areas with some areas of soft spot removal particularly within building footprints.

e Plot 3A: There are the two areas of ponds (former Marl Pits) plus historically there
were many further ponds. There should be an allowance to over excavate by ~1 to
2.0m in these areas (circa 10% of the plot) to remove organics some localised
geogrid, before a standard earthworks solution.

e Plot 3B: The ground investigation has idenfified deeper glacial deposits in this area
while it also historically had numerous ponds. Some localised removal of soft spots
(as above) should be allowed in this zone and vibro stone columns fo
accommodate a GBFS and pad foundations.

7.14  Following the earthworks and ground improvement, and with regard to the proposed
development and anticipated loadings, shallow spread foundations and ground
bearing floor slabs should then be suitable across the Main Site Foundations would be
expected to be support on either the Chester Formation, Engineered Fill, or vibro-
freated ground.

Figure 7-2: Inferred Till Thicknesse
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7.15

7.16

7.7

7.18

7.19

7.20

7.21

7.22

Ground Floor Slabs

Following the earthworks and ground improvement, ground-bearing ground floor slabs
are expected fo be feasible, depending on the imposed pressures and acceptable
seftlement folerances.

Roads and External Hardstanding - Pavements

The design of new roads and hardstanding area pavements will need to be based on
appropriate design CBR values.

From the results of the ground investigation the following equilibrium CBR values are
indicated for the near-surface soils which is likely to be exposed at formation levels
following the earthworks and enabling works in many areas of the site. From the
geotechnical testing, these soils are indicated to have Plasticity Index values in the
range of 6-26%, but more typically 15-25%. According to Table C1 of TRRL LR 1132, as
referenced in CD225 (Design for New Pavement Foundations), for Plasticity Index values
with this typical range, an estimated CBR value of approximately 2.5-3.0% is indicated.
If/where granular soils of the (weathered) Chester Formation are exposed at formation
levels following earthworks, higher values (in excess of 5.0%) should be feasible.

It is recommended that further investigation, with testing at formation levels should be
carried out to confirm the strength of sub-grade, design CBR values, and finalise the
required pavement construction thicknesses.

Groundwater

A review of the proposed earthworks isopachytes and groundwater levels at the site
indicates that the earthworks are not expected to encounter permanent groundwater.

Localised perched water may be encountered. Dewatering is likely to be necessary
where excavations either encounter perched lenses of water or infersect the
groundwater table.

The contfractor and temporary works designer should undertake a review in advance of
works to assess whether forming the base of excavations to a fall and pumping from
sumps is likely to be sufficient to control perched water.

Drainage and Soakaway Viability

From the results of infiltration/permeability testing, the permeability is variable across the
sife with results indicating Low/Moderate and Moderate/High within the Weathered
Chester Formation. Therefore, it is concluded that the Chester Formation strata have
generally moderate permeability and are likely to be suitable for soakaway drainage.
However, areas of the site are underlain by extensive thicknesses of Devensian Till, these
have very poor infiliration characteristics and are unsuitable for soakaways.
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7.23

7.24

7.25

7.26

7.27

7.28

7.29

Excavations

Ease of Excavation

Excavations into the underlying soils should be readily achievable using standard plant,
noting that the potential for soft ground should be considered by the Contractor in
selection of plant for fracking purposes. Depending on weather conditions and timing
of works, tfracked plant and other access interventions may be necessary.

While shallow bedrock is present across large parts of the site, it is highly weathered and
expected to be excavated using heavy plant excavators where excavation for 1-2mis
required into the Weathered Chester Formation.

Stability of Excavation

The majority of excavations during the infrusive works remained stable. Temporary
shoring of the excavations is likely to be necessary to assist deeper excavations, and an
assessment/design should be undertaken by the tfemporary works designer/contractor.

Leqislation on Personnel Entry to Excavations

It is recommended that no excavations should be entered without appropriate support,
and a full risk assessment should be completed prior to entry. Mitigation measures to
protect from accumulating ground gases should be implemented.

Where personnel entry is required for inspection, excavations should be sufficiently
enlarged, and an assessment of safe temporary angles should be made by the
confractor/temporary works designer.

Chemical Attack on Buried Concrete

The classification of concrete in aggressive ground has been undertaken in
accordance with BRE Special Digest 1: Concrete in Aggressive Ground (2005).

From the available information, the natural ground conditions at the site are indicated
to classify as Design Sulphate (DS) and Aggressive Chemical Environment for Soils (AC)
classes DS-1, AC-1, while the Made Ground classifies as DS-2 AC-2. Therefore, it is
recommended that concrete to be castin contact with the near-surface soils at the site
should be designed for DS-2, AC-2 conditions.
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8.

8.1

8.2

8.3

8.4

8.5

8.6

GROUND GAS ASSESSMENT
Introduction

Ground gas assessment has been undertaken to assess the risks associated with ground
gases and volatile vapours to new buildings and their occupants. The results obtained
have been assessed in line with relevant guidance (notably CIRIA Cé65).

Based on the desk study and the ground investigation undertaken, the following
potential sources of hazardous ground gas have been identified:

e Organic containing materials around former ponds;
e Limited Made Ground across the site; and

e Offsite former colliery with mine shaft understood to have undergone remedial works
with acting venting and monitoring in place. Previous monitoring near this area
indicates a low gas risk.

Based on the potential sources identified, CIRIA Cé65 guidance indicates that for a site
with low gas generation potential and a low sensitivity development (the proposed
commercial land use), a typical monitoring programme may comprise 6 visits over a
period of 2 months.

BWB have undertaken all of the six planned visits over a period of four months.
Methodology

Exploratory hole records showing monitoring well consfructions are presented in
Appendix 4; boreholes were generadlly installed within a single geological unit. A

summary of the installations is provided below in Table 8:1.

Table 8:1: Summary of Installations and Response Zones

Borehole
Installed Geology LCEZEIE I )
ID(s) -
min. from
DSO1 to DS10, . .
Devensian Till 0.5m 5.0m
DS32, DS33, DS38
DS11to DS13, DS14, DS15 to DS20,
DS22, DS26, DS29 to DS31, Chester Formation 0.5m 2.0m
DS34 to DS37, DS39, DS40
ROO1 Devensian Till 1.0m 9.0m
RO02 to RO08 Chester Formation 10.0m 30.0m
DS27, DS41 Devensian Till and 0.9m 3.0m
Chester Formation

The assessment of potential ground gas generation is based on the observation of frends
and changes in gas evolution by the direct measurement of ground gases from gas
wells. The works included measurement of methane, carbon dioxide, oxygen, hydrogen
sulphide, carbon monoxide, gas flows and barometric pressure. A PID survey was
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8.7

8.8

8.9

undertaken to measure volatile organic compounds within the borehole response
zones.

Results

The minimum and maximum steady state concenftrations recorded for borehole flow,
oxygen, carbon dioxide and methane are summarised below in Table 8:2 for the gas
monitoring data collected. The full ground gas monitoring results are presented in
Appendix é.

Table 8:2: Summary of Recorded Ground Gas Results

Targeted Steady Flow (I/hr) Carbon Dioxide (%v/v) Methane (%v/v)
Geology

Devensian Till <0.1 2.5 (DS09) 0.0 10.4 (DS09) 0.0 0.1 (DS04)
Chester <0.1 0.2 (DS13) 0.0 6.0 (DS11) 0.0 0.0
Formation

Devensian Till

and Chester <0.1 0.4 (DS41) 0.0 3.1 (DS27) 0.0 0.0
Formation

Atmospheric Pressure and Flow

During the monitoring programme completed at the site the atmospheric pressure
ranged between 1014mb (recorded on 21/05/2025) and 1044mb (recorded on
03/07/2025).

The atmospheric pressures were recorded as follows:

e Round 1 (21/05/2025) — 1014mB during the site visit falling from 1020mB over the
preceding 12 hours;

e Round 1 (22/05/2025) — 1034mB during the site visit rising from 1014mB over the
preceding 12 hours;

e Round 1 (28/05/2025) — 1015mB during the site visit rising from 1008mB over the
preceding 12 hours;

e Round 2 (13/06/2025) — 1018mB during the site visit rising from 1012mB over the
preceding 12 hours;

e Round 2 (16/06/2025) — 1026mB during the site visit rising from 1021mB over the
preceding 12 hours;

e Round 3 (02/07/2025) — 1020mB during the site visit rising from 1016mB over the
preceding 12 hours;

e Round 3 (03/07/2025) — 1044mB during the site visit rising from 1020mB over the
preceding 12 hours;

e Round 4 (08/09/2025) — 1009mB during the site visit remaining steady from 1009mB
over the preceding 12 hours;

e Round 5 (22/09/2025) — 1022mB during the site visit rising from 1015mB over the
preceding 12 hours; and
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8.10

8.11

8.12

8.13

8.14

8.15

8.16

8.17

e Round 6 (28/09/2025) — 1008mB during the site visit falling from 1012mB over the
preceding 12 hours.

No monitoring visits were undertaken when atmospheric pressure was recorded below
1000mB, representing a low-pressure event and the worst-case scenario for the site.
Therefore, the monitoring may not have captured the worst-case gassing scenario at
the site as generally, ground gas emissions tend to increase when atmospheric pressure
falls and particularly when the pressure drops below 1000mB.

During the monitoring period, steady flow rates predominately remained at <0.011/hr for
all boreholes, with the exception of DS13 and DS41 during Round 4, and DS09 during
Round 6. Negative steady flow rates were also recorded in four locations during Round
5 only at DS03, DS08, DS09, and DS41.

Hazardous Ground Gas and Volatile Vapours

Steady carbon dioxide concentrations recorded ranged between 0.0% v/v (recorded
in several boreholes on several occasions) and 10.4%v/v (recorded in DS09 during
Round é); elevated concentrations were also recorded in DS0? at 3.2%v/v in Round 1,
0.6%v/v in Round 2, and at or below 0.1%v/v on the remaining monitoring rounds. DS09
is located in the northeast of the Main Site adjacent the former Mains Pitts, where
organic materials have been recorded within the shallow soils associated with former
ponds.

Steady methane concentrations were recorded at 0.0%v/v in all boreholes, with the
exception of DS04 recorded at 0.1%v/v on a single occasion in Round 1; note only one
round of monitoring was completed in DS04, due to damage fo the well.

Hydrogen sulphide concentratfions were not recorded above the limit of detection of
the equipment during the monitoring visits.

Carbon monoxide concenfrations were not recorded above the limit of detection of
the equipment during the monitoring visits with the exception of boreholes DS08
(57ppm) and DSO? (10ppm) in Round 1 only. Five subsequent rounds of monitoring at
these boreholes were undertaken with concentrations of carbon monoxide recorded
below the limit of detection. DSO8 and DS09 are located in the northeast of the Main
Site adjacent the former Mains Pitts.

PID concentrafions were recorded between <0.1ppm (the limit of detection of the
equipment) and a maximum of 8.0ppm in borehole DS11 in Round 1.

Ground gas monitoring results are presented in Appendix é.
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Suitability of the Data

8.18 A suitability assessment has been completed is relation to wells where groundwater was
present, a summary of flooded wells is presented below in Table 8:3; this refers fo data
collected from all monitoring rounds completed at each location. The remaining
twenty-nine wells that were monitored remained dry during the monitoring period.

Table 8:3: Groundwater Levels vs Installed Response Zones

Highest Water Response Zone to o
HEl Level (m bgl) and from (m) geosse
Partially flooded on 3
occasions.
DSO1 2.40 1.0t0 3.5 .
Flooded on 1 occasion
(due to damage).
i d
DS02 220 201035 Flooded on 2 occasions (2"
due to damage).
DS06 1.98 1010 3.0 Partially floo.ded on 1
occasion.
DS07 1.99 1.0t0 2.0 Noft flooded on 6 occasions.
DS08 0.90 2010 4.0 Flooded on 6 occasions.
DS35 1.90 1.0t0 2.0 Noft flooded on 1 occasion.
Dry on 2 occasions.
ROO1 6.65 1.0t0 9.0 .
Not flooded on 4 occasions.
RO02 16.30 20 to 30 Flooded on 3 occasions.
RO03 18.87 22 to0 30 Flooded on 1 occasion.
RO04 9.40 16 t0 24 Flooded on 1 occasion.
RO05 12.27 1410 24 Flooded on 1 occasion.
RO06 11.85 14 to 20 Flooded on 1 occasion.
RO07 6.20 10to 17.5 Flooded on 6 occasions.

* Where full or significant proportion of response zone is available = not flooded; where
>0.5m of response zone is available = partially flooded; where >0.3m of response zone is
available = mostly flooded; where <0.3m of response zone is available = flooded.

8.19 The response zones in boreholes DS02, DSO8 and RO02 to RO07 have been significantly
flooded on at least one occasion. Addifionally, DSOT and DS02 have been damaged,
and shallow water levels have been recorded in these locations during the last
monitoring round. Such flooding is likely to prevent the migration of ground gas into
these boreholes and to affect measured gas flow rates and therefore recorded ground
gas monitoring data may not be considered wholly representative.

8.20 Given the flooding of these locations consistently and the shallow groundwater levels

following damage, the gas monitoring data from these wells have not been used to
inform the ground gas risk assessment.
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8.21

8.22

8.23

8.24

8.25

Risk Assessment

A total of six rounds were completed across the four month monitoring period from the
maijority of wells on the site. However, several wells were only monitored once due to
wells being destroyed, likely associated with farming activities on site. Of the six rounds
completed, two of these are during falling pressure events and remained above
1000mB.

A total of thirty-four wells remained dry or partially flooded during the monitoring period.
The data from these wells were used as part of the risk assessment. Of these wells, there
is a sufficient spatial distribution across the main site. Wells in the northeast of the Main
Site and along the Highfield Moss are installed within the Devensian Till; wells in the Main
Site are predominately installed within the Chester Formation.

CIRIA Report 665 "Assessing Risks Posed by Hazardous Ground Gases fo Buildings”
presents current best practice on the assessment of ground gases for commercial and
residential buildings (with the exception of low rise tfraditional housing). The report
presents a risk based approach based on gas screening values which depend on both
the concentration and emission rate of gas from the ground. Gas screening values are
calculated as follows:

gas concentration (%) X measured borehole flow rate (L/h)

Gas screening value (I/hr) = 100

Gas screening values should be calculated on a borehole basis in the first instance.
Consideration of worst case i.e. highest flow and highest concentrations should only be
considered if the CSM warrants it.

For the purposes of the risk assessment, the site has been zoned based on the
conceptual site model, ground model, and proposed developments at the site as the
following:

e Western Rail Chord — west of former colliery and intermittent Devensian Till present.
No proposed buildings in this areq;

e West of Main Site — east of former colliery, previous reporting in this area states no
potential gas sources with ground conditions similar to the Main Site area with topsail
overlying limited Devensian Till and Sandstone. No investigation undertaken by BWB
in this area due to access restrictions. Units 05 and 06 proposed in this area;

¢ Main Site — no potential gas generating sources identified, localised limited
Devensian Till present with wells installed within the Sandstone. Units 01 to 04, 07 to
12 proposed in this area;

e Former ponds around the Pifts in the northeast — former Main Pitts in this area with
some organic rich soils, approximately 3 1o 4.5m thickness of Devensian Till in this area
with wells installed within these strata. Units 13 to 15 proposed in this area; and

e Remaining areas of the northeast of the Main Site — limited gas generating sources
identified associated with organic deposits (Lacustrine Deposits), with approximately
3m of Devensian Till in this area and wells installed within these strata. Units 16 and 17
proposed in this area.
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8.26

8.27

8.28

8.29

8.30

8.31

Western Rail Chord

Maximum gas screening values of 0.01 were recorded in this area giving a classification
of CS1. Carbon dioxide was recorded at 5%v/v in DS40 on one occasion. Whilst this area
is adjacent the former colliery, it is understood that active venting is in place although
the full nature of this system is unknown. Groundworkers should follow appropriate health
and safety producers when working in excavations. No buildings are proposed in this
area of the site. Given the above, no increase to CS2 is considered necessary in this
area of the site based on the proposed development.

West of Main Site

No monitoring has been undertaken by BWB in this area of the site, although ground
conditions are likely to be similar to the Main Site based on previous investigation (of
which the client has no reliance). Based on the monitoring completed by others and
the antficipated ground conditions, it is anficipated that this area can be classified as
CS1, pending confirmatory ground investigation and gas monitoring.

Main Site

Maximum gas screening values of 0.006 were recorded in this area giving a classification
of CS1. Carbon dioxide concentrations remained below 5%v/v at all locations in this
area. No gas protection measures are considered necessary in this area.

Former ponds around the Pitts in the northeast

Maximum gas screening values of 0.26 were recorded in this area giving a classification
of CS2. Carbon dioxide was recorded above 5%v/v on one occasion at DS0?, where
the highest flow rate was also recorded during this round. DS09 is installed within the
Devensian Till at 3.0 to 4.0m and recorded as dry during all monitoring occasions.

Three units are proposed in this area and gas protection measures are required based
on the current monitoring datfa. The gas screening value is based on one elevated
concentration out of six rounds of monitoring at DS09. Elevated concenfrations of
carbon monoxide were also recorded in Round 1 at DS09 and at the adjacent location
DS08 (although this locatfion was flooded). The carbon monoxide is likely a result of
thermal and chemical reactions caused by the drilling processes which then naturally
dissipates following the first monitoring round.

The data indicates that the generation of carbon dioxide is associated with organic
materials in the shallow soils which are present where exploratory holes targeted former
ponds. These materials are not geotechnically suitable and will need to be removed to
avoid excessive fotal/differential seftlement. On the basis that this occurs then the
assessment can be reduced to CS1.
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8.32

Remaining Areas of the Northeast of the Main Site

Maximum gas screening values of 0.005 were recorded in this area giving a classification
of CS1. Carbon dioxide concentrations remained below 5%v/v at all locations in this
area. No gas protection measures are considered necessary in this area.

Recommendations

The classification of CS2 has been provisionally given to the areas of soft organic
material of former ponds in the northeast of the Main Site (elevated carbon dioxide
concentrations). Source removal should negate the requirement for any gas protection
measures at the site; however, should this not occur gas profection measures will be
required. Further monitoring is recommended to confirm the gas regime in the western
part of the Main Site; however, this has been provisionally classified as CS1 based on
anticipated ground conditions.
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9.

9.1

9.2

9.3

9.4

9.5

9.6

9.7

Human Health Risk Assessment
Soils

Contamination data have been compared to generic site assessment criteria (GSAC)
for a commercial end use based on an organic matter content of 1%. The soil chemical
laboratory results are presented as Appendix 7 with a fable summarising the results
presented as Appendix 11. The criteria includes reference to the LQM/CIEH S4ULs for
Human Health Risk Assessment Copyright Land Quality Management Limited
reproduced with permission; publication number S4UL3271 and the CL:AIRE C4SLs.

No exceedances of the applied GSACs have been identified from the soil samples
collected. The site is predominately greenfield with limited areas of Made Ground. No
additional sources were identified during the ground investigation.

Trace levels of PAHs and Perfluorooctanoic acid (PFOA) have been identfified in the
fopsoil of numerous samples. The concentrations are considered reflective of
background concentrations in a semi-urban environment.

Trace levels of the organochlorine insecticide Dieldrin, and the herbicide Pendimethalin
have also both been identified at frace concentrations at the site in the Topsoil. Neither
are present at concentrations that are considered to present a risk to either Human
Health or Controlled Waters.

No organic contamination has been identified that presents a risk of tainting new or
existing water supply pipes.

Based on the above findings it is considered that the recorded contaminant
concentrations do not pose an unacceptable risk to Human Health receptors.

No asbestos has been identified in any of the samples submitted for analysis.
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10.

10.1

10.2

10.3

10.4

10.5

10.6

10.7

CONTROLLED WATERS RISK ASSESSMENT

Shallow groundwater encountered at shallow depths within the superficial deposits and
weathered Chester Formation are likely to be perched pockets of groundwater than a
single body of groundwater. The deeper groundwater body within the Chester
Formation represents the Principal Aquifer and is unconfined.

The results of groundwater sampling are presented as Appendix 8.

The controlled waters assessment considers the potential impact of on-site
contamination to pertinent controlled waters receptors identified at the site including:

e Secondary A and Secondary Undifferentiated Aquifers beneath the site within
superficial deposits;

e Principal, Secondary A and Secondary B Aquifers in the surrounding area within the
bedrock deposits;

e Source Protection Zone/Potable groundwater abstraction; and
e Several watercourses are located on site and nearest named watercourse Newton
Brook within 100m of site.

Given the presence of the Principal Aquifer underlying the site, it is considered
appropriate to adopt the UK Drinking Water Standards (DWS) as the relevant screening
criteria. Where the DWS are not available, the World Health Organisation Standards
(WHO) have been adopted.

Groundwater

A groundwater concentration screening sheet is presented as Appendix 12. A summary
of the exceedances within groundwater is presented in Table 10:1 below.

Table 10:1: Summary of Groundwater Exceedances
Range of Generic

Contaminant No of Samples Concentrations Screening level O E]
Exceedances
(ng/n) (ng/l)
pH 2 pH5.8 to pH7.2 pH6.5-pH?.5 2 (RO0O7, DS08)
Nickel 3 13 fo 69 20 2 (RO07, DS08)
Iron 2 <4 to 22,000 200 1 (DS08)

Groundwater pH is slightly below neutral but within the range expected for naturally
acidic groundwater in this lithological setting. It is considered representative of natural
background conditions and is not considered fo pose an unacceptable risk to the
identified receptors, and its effect has been considered in the sulphate assessment.

Elevated concenftrations of nickel were identified in all three samples with exceedances
recorded at RO07 (northwest of the site) and DS08 (northeast of the site); exceedances
were recorded within the same order of magnitude as the assessment criteria. A review
of soil background concentrations indicates that nickel concentrations are slightly
elevated in this region, with average soil concentrations on site within this expected
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10.8

10.9

10.10

range. It is considered that nickel concentrations are representative of the background
groundwater concenfrations in this area and as such do not pose an unacceptable risk
to human health or controlled waters receptors.

A single iron exceedance wasrecorded in the grab sample taken from DS08; the sample
is likely to have been impacted with silt and iron concentrations predominantly comprise
insoluble Fe®*. The water sampled is from a perched water body within the Devensian
Till. DS08 is located in an area of organic rich soils, and the development will lead to the
removal of any potential ongoing source (if present).

Only three water samples have been collected at this fime due to limited shallow
groundwater in the Till, with boreholes being dry across the site, and many boreholes
being damaged preventing sampling. However, no widespread contamination has
been identified.

Based on the above findings it is considered that the recorded contaminant
concentrations do not pose an unacceptable risk to human health or confrolled waters
receptors following the development. In the event that perched water is encountered
during development works, it should be appropriately managed fo ensure it does not
reach surface water courses and appropriate testing, and discharge consents are in
place (if required).
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11. ENVIRONMENTAL RISK ASSESSMENT

BWB

11.1  An assessment of identified potential contaminant linkages has been made following completion of the ground investigation as presented

below in Table 11:1.

Table 11:1: Revised Conceptual Site Model

Pathway

Receptor

Con Prob

Potential Mitigation/Investigation Requirements

No exceedances of the applied GSACs have been identified from the soil
samples collected. The site is predominately greenfield with limited areas of
Made Ground.

As part of the proposed development, it is anficipated that hardstanding will be
present across the majority of the site. This will limit the potential for direct

o
(%]
o
=
o.
[-2]
=
[--]
o
£ Future site  users contact with, and minimise dust generation from, potentially contaminated soils
S ) . Md Ul . . 2 S

Dermal contact with, | (commercial) at the site post construction. No significant sources of contamination have been
= and incidental identified as part of the works.
% ingestion of soil and/or The site is considered to be greenfield, as such, in public open
S "5 dust. space/landscaped areas no clean capping layer is required. The soils at surface
< % Inhalation of  dust should be suitable for landscaping requirements subject to confirmation in
0« and/or fibres. landscape design.
?__3 Whilst no asbestos has been identified in soil samples tested, this cannot be fully
3 . discounted. The exposure of intrusive maintenance workers can be mitigated

Infrusive . - . s .

2] - by the adoption of suitable working methods, utilising appropriate personal
O maintenance Md ul . . T : o
3 workers protective equipment (PPE) and maintaining good hygiene. If significant
o asbestos is recorded, the requirements of the Confrol of Asbestos Regulations
3 (CAR) 2012 should be complied with.
2 . No evidence of volatiles was identified during the works, with low PID readings
> . Future site users . L e o .
& Inhalation of vapours. il Md ul during subsequent monitoring. No mitigation measures are considered
o (commercial)

necessary for future site users from vapours.
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BWB

Receptor

| Con ‘ Prob ‘ Risk‘

Potential Mitigation/Investigation Requirements

Limited organic rich materials were identified during the works.

Limited Made Ground was encountered in several locations, predominately in
close proximity to farms.

No elevated concenfrations of carbon dioxide or methane were identified
during the monitoring period, with the exception of two occasions where
carbon dioxide was recorded at 5%v/v in the Western Rail Chord Area and at
10.4%v/v in the northeast of the Main Site; flow rates remained generally below

Migration and <0.11/hr with a maximum flow rate of 2.5I/hr. Given the varied ground model
accumulation of and development areas, the site has been zoned with the majority of the site
ground  gases N | oo Gte Users characterised as CS1, and part of the areas of former ponds in the northeast
enclosed spaces (commercial) Sv ul M/L | of the site (see Drawing 3) as CS2 where gas protection measures are
leading to asphyxiation recommended. No buildings are proposed in the Western Rail Chord Area and
(carbon  dioxide) or as such mitigation relates to construction workers in excavations only. Ground
explosion (methane). investigation and monitoring completed by others indicate that the land in the
west of the site is CS1; however, this should be confirmed through ground
investigation and monitoring.
The possible presence of gases related to mine workings in the Western Rail
Chord are considered unlikely to affect the proposed development in this area
as no buildings are currently proposed. It is understood that active
venfing/monitoring is undertaken at the former mine shaft and previous
monitoring in this area indicates a CS1.
Leaching and No significant source of confamination has been identified at the site. Slightly
permeation through soil | Groundwater: Md Ul acidic pH and elevated nickel concentrations have been recorded in all the
profile. Underlying groundwater samples and considered likely to represent background
: Principal  Aquifer concentrations. Localised elevated iron concentrations have been recorded in
V?”'CC_" and  lateral | and Source one sample within the perched water and is not considered to be migrating to
m|grcn‘|o.n of | Protection Zones Md ul the Principal Aquifer. The concentrations are unlikely to pose a significant risk to
confaminants. Conftrolled Waters.
Although limited contamination has been identified, penetrative foundation
Cockshot Brook solutions such as vibro could increase the permeability of the ground and create
Surface run-off. and unnamed | Md Ul a preferential pathway for low level contaminatfion from the surface. The
inland river installation methods and type should consider the preferential pathways and

how these can be minimised.
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BWB

Receptor | Con ‘ Prob ‘ Risk ‘ Potential Mitigation/Investigation Requirements
Water utility pipes Md ul L No orgon!c.con’rommohon hqs been idenfified that presents a risk of tainting
new or existing water supply pipes.
Electricity Cable Md Ul L Cgbles ploqu in highly cqlorlflc soils could present a combustion risk. No
highly calorific coal materials have been encountered.
Direct contact. . .
Sulphates and low pH in the ground could accelerate the degradation of
. buried concrete structures (e.g. foundations). Concrete to be cast in contact
Buried  structures/ M | L th th ¢ is of the site shoul . inst Desi
foundations d U wi e near-surface soils a e site s Qud be deS|gqed against Design
’ Sulphate (DS) and Aggressive Chemical Environment for Soils (AC) classes DS-1,
AC-1, upgraded to DC2-AC2 if in Made Ground.
No widespread conftaminatfion has been identified associated with the
o Groundwater: potential source of contamination adjacent to the site. Perched water is
Lateral - migration  of | Underlying . considered to be localised on the site and no significant concentrations of
contaminated Principal  Aquifer | Md ul B contamination are identified in the deeper groundwater body based on the
groundwater. and Source data collected to date. Partial cohesive ground conditions in some areas will
Protection Zones minimise groundwater migration from off-site.
Future site users Md Ul L No evidence of volatiles was identified during the works, with low PID readings
g (commercial) during subsequent monitoring.
% Inhalation of vapours. Infrusive No mitigaftion measures are considered necessary for future site users from
pr maintenance Md Ul [ Vapours.
o workers
e}
) Migration and No evidence of migratfion of off-site sources of ground gases has been
c accumulation of identified.
B ground gases ™| Future  site  users
= enclosed spaces . Mr ul VL
i) . L (commercial)
© leading to asphyxiation
oT (carbon  dioxide) or
oo explosion (methane).
O a2
O~ Groundwater: No widespread confaminafion has been identified associated with the
§ g Lateral migrafion of | Underlying potential source of confamination adjacent to the site. Perched water is
o g contaminated Principal  Aquifer | Md ul L considered fo be localised on the site and no significant concentrations of
G @ groundwater. and Source contaminants are identified in the deeper groundwater body based on the
% 2 Protection Zones
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Receptor | Con ‘ Prob ‘ Risk ‘ Potential Mitigation/Investigation Requirements

data collected to date. Partial cohesive ground conditions in some areas will
minimise groundwater migration from off-site.

VH = Very High§ - _ M/L = Moderate/Low, , VL= Very Low

KEY: Sv = Severe, Md = Medium, Mi = Mild, Mr = Minor, Hi = High, Li = Likely, Lw = Low Likelihood, Ul = Unlikely

Contaminant linkage Assessment Summary

When considered in the context of the conceptual site model and the historical activities that have taken place (farming activities), the proposed development is
considered to pose a MODERATE/LOW risk fo human health. It is considered that the main driver for the risk rating for human health is potential for hazardous ground
gases to arise from localised organic rich natural deposits on-site. if these are removed, as anticipated, then this would reduce the risk fo LOW.

The risk posed to confrolled waters is predominantly considered to be LOW due to the lack of significant contamination identified at the site.

Page | 48



Intermodal Logistics Park North St Helens
Phase 2 Geo-Environmental Assessment
October 2025
ILP-BWB-EGT-XX-RP-LE-0002_Ph2

12. MATERIAL MANAGEMENT
Waste Classification

12.1  Soil samples have been characterised against hazardous waste criteria using
Hazwasteonline. The results of the waste classification are presented in Appendix 13.
The assessment indicates that the soils analysed are likely fo be classified as non-
hazardous. The waste classification assessment only applies to those soils that have
been tested. If other soils are to be disposed of off-site then further analysis may be
required.

12.2 No asbestos fibres have been identified at the site. The presence of visible asbestos
containing materials in waste or at concentrations exceeding 0.1% by weight will classify
the waste as mixed and require disposal as hazardous waste irrespective of the
chemical properties of the waste.

12.3  Should any soils require disposal off site an assessment of waste classification of the soils
for disposal should be made by a competent person. Further chemical analysis may be
required to fully characterise waste soils for disposal to landfill or re-use off site. WAC
analysis may be required for disposal of soils as inert or hazardous.

Material Management

12.4 The earthworks construction phase of the Proposed Development will comprise a
phased enabling works package to prepare development platforms, comprising the
stripping of topsoil and bulk earthworks using site won materials and provision of primary
infrastructure. The earthworks could require the cut and fill of approximately 1.36Mm3 of
soils across the site to create development platforms, railbeds and roadways.

12.5 The earthworks model has been designed to balance the amount of cut faken and the
amount of fill required. Earthworks modelling for the highways is currently being assessed
in detail with the aim of establishing a cut fill balance, negating unnecessary import or
export requirements.

12.6 Re-use of soils will be completed under an earthworks specification and Material
Management Plan (MMP) in accordance with the CL:AIRE Definition of Waste Code of
Practice (DoW:CoP) prior to the start of works.

12.7 Topsoil is proposed to have different uses including reuse on site within bunds and
landscaped areas, reuse on new offsite planting areas within the wider site
compensation / BNG areas, and replenishment of agricultural land within the wider
areq; these area areas of land to the north of the railway, and southeast of Winwick
Lane. A Site Waste and Materials Management Plan (SWMMP) is being prepared by
another consultant on the wider strategy for dealing with soils / materials / waste.

12.8 Should surplus topsoil be generated, it will be stockpiled, and additional receiver sites
identified over the course of the works. The work should be verified to demonstrate that
work has been completed to an acceptable standard. The Construction Code of
Practice for Sustainable Use of Soils on Construction Sites (Defra, 2009) provides
guidance on good practice in soil handling.
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12.9  Should any soils require disposal off site an assessment of waste classification of the soils
for disposal should be made by a competent person. Further chemical analysis may be
required to fully characterise waste soils for disposal to landfill or re-use off site. WAC
analysis may be required for disposal of soils as inert or hazardous.
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13.

13.1

13.2

13.3

13.4

13.5

13.6

13.7

CONCLUSION AND RECOMMENDATIONS

Conclusions

Ground Conditions

The ground conditions encountered during ground investigations confirmed the
published geology, generally comprising Topsoil (or limited Made Ground or subsoil)
typically overlying Devensian Till deposits, with Chester Formation bedrock beneath.

Devensian Till deposits were recorded across the majority of the Main Site, and
intermittently across the Western Rail Chord directly beneath Topsoil or localised Made
Ground, with the thickest deposits in the northeast and around Highfield Moss. Where
Devensian Till was absent, the Chester Formation was encountered underlying the
topsoil and generally weathered when first encountered and becoming more
competent with depth.

Localised areas of reworked soils in the south and northeast of the site, organic rich soils
in the northeast (infilled former pond areas), Glaciofluvial Ice Contact Deposits in the
northeast, and Lacustrine Deposits in the northeast were also encountered.

Limited groundwater strikes were encountered during hole formation in the shallow soils
and weathered sandstone. These appear to be perched pockets of groundwater rather
than being reflective of any significant shallow confinuous body of groundwater.
Subsequent monitoring has also idenfified limited groundwater within the wells installed
within the Devensian Till / weathered Chester Formation.

The deeper rotary boreholes encountered groundwater strikes in the sandstone of the
Chester Formation at depths of between 12m and 29m bgl. Resting levels have been
recorded at depths of between 6.2m bgl in the north east of the main site, and 19m bgl
in the southeast of the main site. The Principal Aquifer within the Chester Formation is
unconfined and the hydraulic gradient is indicated to be fowards the east.

The groundwater monitoring data indicates that there is no connectivity between the
shallow groundwater beneath the Main Site and shallow groundwater within the
adjacent Highfield Moss. This implies that the peatland af Highfield Moss acts as a ‘bog’,
which is precipitation recharged, rather than a ‘fen’, which is groundwater recharged.

From the results of infiltration/permeability testing, the permeability is variable across the
site between Low/Moderate and Moderate/High within the Weathered Chester
Formation and relatively impermeable in the Till. Therefore, it is concluded that soils have
variable permeability. Areas of high/moderate permeability (i.e. where the Chester
Formation strata will be close fo finished formation levels) are likely to be suitable for
soakaway drainage. However, areas of low permeability (i.e. where the Till is relafively
thick) are unlikely to be suitable for soakaway drainage.
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13.8

13.9

13.10

13.11

13.12

13.13

13.14

Environmental

No significant sources of contamination have been identified that present a Human
Health risk. There is the possibility of encountering previously unforeseen sources of
contamination and elevated gas concentrations in  excavations during the
groundworks which could impact construction workers without the correct PPE or
procedures in place for unexpected contamination.

No significant risk fo Confrolled Waters has been identified during the Construction
Phase. The use of the likely solution of vibro stone columns in the cohesive Till deposits
would limit the potential for migration to the deeper groundwater body.

Slightly elevated carbon dioxide concentrations have been identified in the northeast
of the Main Site associated with organics in shallow soft clays where ponds were formally
located. Assuming that these materials are removed to facilitate the proposed
development to avoid excessive seftlement, then no gas protection measures are
required.

Geotechnical

To accommodate the proposed development earthworks will be required, comprising
the cut and fill of approximately 1.36M m3 of soils across the Main and Western Rail
Chord Site to create development platforms, railboeds and roadways. The design of the
earthworks will need to consider the stability of existing slopes and retaining structures
associated with the Chat Moss Line cutting and Mé embankments. In conjunction with
the earthworks, some form of ground improvement (over-excavation and replacement
with engineered fill and/or installation of vibro stone columns) will be required to
increase strength and sfiffness of the Devensian Till, parficularly where such is relatively
thick (the Phase 3 areaq).

Following the earthworks and ground improvement, shallow spread foundations and
ground bearing floor slabs are expected to be suitable for the proposed development.

For pavement design and construction, near surface soils are indicated to have an
estimated CBT value of 2.5-3.0%, likely higher where granular Chester Formation strata
will be exposed at the formation surface.

Concrete to be cast in contact with the near-surface soils at the site should be designed
against Design Sulphate (DS) and Aggressive Chemical Environment for Soils (AC)
classes DS-2, AC-2.

Recommendations

Environmental

e Completion of ground investigations and ground gas monitoring for the land in the
west of the Main Site with a review of the gas risk assessment following additional
monitoring works.
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e Confirmation of the status of permits, exemptions, etc. onsite and surrender prior to
development onsite.

e Decommissioning of all wells prior to development.

e Soft organic soils associated with former ponds within Phase 3 should be excavated
out and removed to be replaced with engineered fill as part of the earthworks. If
these materials were left in situ, then gas protection commensurate with CS2 would
be required.

e If deep ground improvement or foundation solutions are required, which may only
be needed in the Phase 3 development area northeast of the Rail Terminal, then a
Foundafion Works Risk Assessment would be required to inform appropriate
methodologies and monitoring during installation to prevent contamination
migration.

¢ A Remediation Design Statement fo be submitted and agreed via planning to be
prepared to accompany the MMP and to inform remediafion treatment and
confingency measures should previously unforeseen contamination be
encountered during the Proposed Development. CL:AIRE confirmation shall be
received including a fimestamp before excavations are commenced.

e Consideration of environmental permitting requirements for BESS and confrol
measures required, such as bunds/secondary containment, blind sump drainage
systems, automatically self-actuating valves, and adequate storage for firewater.

e Completion of a Constfruction Environmental Management Plan (CEMP), to include
storage of lubricants/fuelling facilities positioned away from sensitive receptors,
drainage confrol, etc. The CEMP outlines detfailed methodologies fo prevent
adverse effects on or from ground conditfions.

e Completion of a SWMMP to maximise reuse of topsoil and agricultural soils.

e Use of PPE and standard good hygiene to protect groundworkers.

Geotechnical

e The detailed foundation design, and the associated methodology remains subject
to further detailed infrusive ground investigatfions, to be undertaken at the
appropriate time (post consent) once detailed engineering designs are sufficiently
developed. Further intrusive Gl should be site-specific, targetfing the footprints of
major structures like foundations, bridges, and retaining walls. The Gl should be
designed by a competent geotechnical engineer.

e A cut and fill operation will be required to create the development platform, with
an approximate subsoil cut and fill balance to retain as much material as possible.
Re-use of soils should be completed in accordance with an earthworks specification
as well as an MMP to be prepared prior to the start of works. Fill materials should be
placed to an end-product specification to avoid differential settlement issues and
additional reinforcement is likely to provide support where any structures span over
cut and fill areas. Additionally, engineered slopes should be suitably designed to
achieve global stability and ensure health and safety of any workers, and the public
is ensured.

e Works near to existing rail and road structures should be subject to detailed
geotechnical design and assessment approval in accordance with Highways
England Design Manual for Roads and Bridges (DMRB) CD 622 in the case of the
Natfional Highways and to Network Rail Standards. Slopes will require detailed
assessment and appropriate design, retaining and femporary shoring.
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Drawing 1: Site Features Plan
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Drawing 2: Exploratory Hole Location Plan
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Drawing 3: Ponds & Marl Pitts
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Drawing 4: Geological Cross Section



$&5 * ;}&5\ \
,,"/ QWW
7 ~; WMEQWWWWWWMW .
| Lj/ ) {Tﬁ Y &5 +
/ L 4, &5 S 4

30DQ &URVV 6HFW
// N
/ AN
/ N 'UDZQ |5 7KHREDOGV|5HYLHZIG 5SRELQVRQ
1 \ %:% SH| “DWH 6FDOH#S

k &RS\ULJKW %:% &RQVXOWLQJ /WG

WWWWWWWWMM%

&5,
N

I1RWHV

'R QRW VFDOH WKLV GUDZLQJ $00 g

FKHFNHG YHULILHG RQ VLWH ,I LQ
7KLV GUDZLQJ LV WR EH UHDG LQ FR
UHOHYDQW DUFKLWHFWYV HQJLQHHU,
DQG VSHFLILFDWLRQV

$00 GLPHQVLRQV LQ PLOOLPHWUHYV
OHYHOV LQ PHWUHV XQOHVV QRWHG

$Q\ GLVFUHSDQFLHV QRWHG RQ VLW
WKH HQJLQHHU LPPHGLDWHO\

LPHQ\
GRXEW

QMXQl
V DQG
XQOH\
RWKH

H DUH

/HIJHQG

m—— & TCHV 1TFGT .KOK

62
 &GPQVGU .QECVKQ

5#
Il &GPQVGU .QECVKQ
5QCMCYC[ 6GUV

41
# gGPQVGU .QECVKQ
4QVCT[ 1RGP $QTG

&5
4 &GPQVGU .QECVKQ
5CORNKPI $QTGJQN

El ['59)7 [57 |55

5H{f DWH | 'HWDLOV RI LVVXH UHYLVLRQ|'UZ|5H

,VVXHV S5HYLVLRQV

[] %LUPLQJKDP _
[J/HHGV _

[ /RQGRQ _

[J ODQFKHVWHU _
M 1RWWLQJIKDP _
2ZZ EZEFRQVXOWLQJ H

AGAF GROUP COMPANY

&OLHQW
7TULWD[ 6\PPHWU\ 6
1IRUWK /WG

, /3 TIRUWK *,
,QYHVWLIJDWLRQV
/IRFDWLRQV

‘'UDZLQJ 7LWOH

([SORUDWRU\ +ROH

‘'UDZLQJ 6WDWXV

35(/,0,18%5<

Hew DA

6

3URMHFW 2ULJLQDWRU =RQH /HY WY

131 %:% == ;; '5 *,

5),

3U

/R

BROH




Intermodal Logistics Park North St Helens
Phase 2 Geo-Environmental Assessment
October 2025
ILP-BWB-EGT-XX-RP-LE-0002_Ph2

Drawing 5: Inferred Topsoil Thicknesses
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Drawing 6: Inferred Groundwater Flow Plot
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Appendix 1: Masterplan
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Appendix 2: Geotechnical Risk Register
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Appendix 3: Risk Classification Methodology
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Appendix 4: Exploratory Hole Records
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Appendix 5: SPT Calibration Certificate
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Appendix é : Gas and Groundwater Monitoring Records
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Appendix 7: Soil Chemical Analysis Results
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Appendix 8: Groundwater Chemical Analysis Results
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Appendix 9: Geotechnical Laboratory Testing Results
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Appendix 10: Infiliration Testing Results
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Appendix 11: Soil Chemical Results Summary
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Appendix 12: Groundwater Chemical Results Summary
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Appendix 13: Haz Waste Assessment
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