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1 Introduction 

1.1 Appointment 

Arcadis (UK) Limited has been commissioned by Jaguar Land Rover to provide environmental planning 

consultancy services to support proposed improvements to on-site efficiencies, capabilities and resilience 

works at Jaguar Land Rover Halewood, Merseyside. 

This report provides the findings of the Phase 1 Geo-Environmental Assessment including site walkover survey 

for the South Extension project (the application site). 

1.2 Proposed Development 

This planning application includes proposals to extend the existing Body in White (BIW) building to the south 

of the Jaguar Land Rover Halewood site to provide a temporary building of 14,969 sq m of manufacturing and 

storage floorspace (Use Classes B2 and B8). To facilitate the temporary extension, the Halewood site highway 

network along South Road and internal site road are to be realigned creating a route around the proposed 

temporary extension, ensuring South Road remains accessible and open as a continuous link around the 

Jaguar Land Rover Halewood. The application also includes proposals to provide 250 staff car parking spaces 

and 19 product parking spaces as well as associated works.  

The purpose of the proposal is to provide a temporary storage unit to allow for improvement works to be 

undertaken internally within the Materials, Planning and Logistics (MP&L) area. The temporary storage will 

allow for production to continue at normal capacity whilst the improvement works are being undertaken. Once 

the internal improvement works have been completed, the temporary unit will be removed. The temporary 

period sought is 5 years.   

Once removed, it is Jaguar Land Rover’s intention to use the area for product parking, although the parking 

proposals do not form part of this current planning application. The purpose of realigning South Road and the 

internal site road therefore serves not only to facilitate the erection of the temporary building but to enable the 

inclusion of the product parking within the site’s secure boundary. It is proposed that the details of the product 

parking proposals will be controlled by way of a planning condition, which would need to be formally discharged 

prior to removal of the temporary building. 

Plans illustrating the location of the development and the proposed layout are provided as Images 1-1 and 1-2.  

Image 1-3 provides an indication of the intended future permanent layout of the site for product parking, 

although this does not form part of the current planning application. A Site Location and Layout plan is present 

as Appendix A. 
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Image 1 Identification of proposed Southern Extension within Jaguar Land Rover Halewood 

 
Image 2 Proposed site layout plan 
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Image 3 Indicative future layout plan 

1.3 Existing Site Investigation Information 

A previous technical report was produced by Arcadis in 2007 for the wider Jaguar Land Rover Halewood site; 

the full reference of which is as follows: 

 Phase II Environmental application site Assessment, Jaguar and Land Rover Manufacturing Plant, 

Halewood, Merseyside, L24 9BJ (Arcadis Reference: 926880905, September 2007). 

The 2007 investigation included various intrusive, exploratory hole locations across Jaguar Land Rover 

Halewood however none were located within the application (red line) boundary.  The closest borehole location 

was approximately 40m north of the application site (BH6) and was progressed to 4.5mbgl.  The relevant 

findings of the 2007 investigation are discussed further in Section 3.1 of this report.   

1.4 Objectives & Scope of Work 

The objective of this assessment was to collate and review the available geo-environmental information to 

determine potential constraints on the proposed development, such as ground contamination risks and 

geotechnical hazards. Based on this review, it has been determined whether further assessment may be 

required to identify and/or mitigate any potentially unacceptable risks. 

The methodology adopted in the assessment is broadly consistent with that outlined in BS10175:2011 + 

A1:2013 “Investigation of potentially contaminated sites – Code of practice” and BS5930:2015 “Code of 

practice for site investigations”, with the development of a conceptual understanding of the application site or 

Conceptual application site Model (CSM). With respect to land contamination, the approach leads to the 

completion of a Preliminary Risk Assessment (PRA); i.e. the earliest stage of risk assessment identified in 

Contaminated Land Report 11 (CLR11) “Model procedures for the management of land contamination”. In 

completing the PRA, the significance of land contamination aspects is based on the “suitable for use” and 

“source-pathway-receptor” concepts. 

To achieve the objective, the following scope of work was defined: 

 Carry out a walkover survey of the site; 

 Review published and readily available information concerning the application site, including: 

– Recent Ordnance Survey (OS) Maps; 

– application site-specific Groundsure Geoinsight Report; 
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 Review available existing geo-environmental reports that pertain to the application site or part thereof; 

 Provide detail on historical use, published geology and hydrogeology, setting and sensitivity, and recorded 

ground conditions; 

 Identify potential source-pathway-receptor linkages associated with possible below ground contamination 

that could pose a risk; 

 Define the CSM that relates the anticipated ground conditions and constraints to the proposed 

development; and 

 Identify potential further actions required to better understand and/ or mitigate the risks posed by the 

reported or anticipated conditions. 

 

1.5 Limitations & User Reliance 

This report is only valid when used in its entirety and with reference to preceding technical reports. Any 

information or advice included in the report should not be relied upon until considered in the context of the 

whole report and previous work.  Reference should be made to the notes on Study Limitations presented in 

Appendix B. 

Arcadis warrants that the services performed were conducted in a competent and professional manner in 

accordance with sound consulting practices and procedures. Arcadis cannot warrant the actual property 

conditions described in this report beyond matters in accordance with the limits of this report. 

There are neither third party rights nor benefits conferred under this report.  Use of this report is strictly limited 

to the Client and its direct and indirect subsidiaries, which are the sole parties to whom Arcadis intends to 

confer any rights. Any reliance on the contents of this report by any other party is the sole responsibility of that 

party. 

 

  



 

 South Extension – Jaguar Land Rover Halewood 

5 

2 Site Setting 

2.1 Site Reconnaissance 

A site walkover was completed by Ben Le Grice of Arcadis on 2nd March 2016 to determine the current site 

conditions.  Information collected during the site walkover and desk study is presented in the following sections. 

2.2 General Site Setting 

2.2.1 Location 

 

Image 4 application site Location and Layout 

National Grid Coordinates 344531 383698 identify the approximate centre of the application site, which is 

situated in an existing product car park to the south of the existing manufacturing plant buildings and South 

Road and to the north of Speke Boulevard.   

2.3 Site Description 

The application site area is approximately 5.7 hectares (57,000 m2). At the time of the site walkover, the 

application site comprised car parks, roads, small landscaped areas, fencing and a single storey brick-built 

building at its eastern extent (Gatehouse 4). 

The application site is ostensibly flat with a general elevation of ~24m AOD. 

2.3.1 Storage Tanks 

There were no known underground storage tanks (UST) or above ground storage tanks (AST) located on the 

application site. 

2.3.2 Asbestos Containing Materials 

A detailed asbestos survey is outside of the scope of this commission; however shallow soils across the 

application site are expected to comprise a thickness of Made Ground. Made Ground has the potential to 

contain Asbestos Containing Materials (ACM). Gatehouse 4 also has the potential to contain ACM given its 

age. 

2.3.3 Materials Handling 

Materials handling was not carried out on the application site. 
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2.3.4 Surrounding Land-use 

The current land uses surrounding the application site are as follows: 

North: Jaguar Land Rover Body in White building beyond which is the rest of the manufacturing plant. 

East: An area of landscaping and an access road leading to an underpass beneath Speke Boulevard, 

beyond which is the Land Rover Experience, Halewood Visitor Centre and further vehicle parking 

areas.  

South: Speke Boulevard (a dual carriage way) beyond which lie residential areas of Speke. 

West: Jaguar Land Rover Halewood peripheral landscaping and South Road; beyond which lies Speke 

Boulevard and Boulevard Industrial Park.  
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3 Environmental Setting 

3.1 Geology 

3.1.1 Published & application site-Specific Geology 

Geological information pertaining to the application site was gained from published sources supplemented by 

intrusive investigation information from previous works (2007) completed at Jaguar Land Rover Halewood. 

The published information comprises the BGS 1:50,000 scale map (Sheet 97, Solid 1980 and Drift 1977), the 

BGS website (accessed June 2016) and records from the BGS borehole log archive.  

Information gathered from inspection of 2007 investigation borehole logs includes the most relevant boreholes, 

BH27 and BH6, located approximately 115m and 40m north of the application site respectively. 

Formation Published  2007 Investigation 

Made Ground 

Made Ground deposits are not indicated to be 

present on the BGS maps;  however, it should be 

noted that the BGS sources are only likely to 

indicate the presence of Made Ground when there 

is a substantial thickness. 

Made Ground was present to a maximum of 

1.25mbgl (BH27) and consisted of 

Bituminous material, sand and ash, clay and 

clayey sand. No groundwater was 

encountered.  

Superficial 

Geology 

The BGS information indicates the superficial 

deposits to comprise Devensian Till which include 

firm and stiff gravelly clays with occasional sand or 

gravel bands. 

Alluvial deposits are recorded approximately 80m 

east of the application site which are indicated to 

include clay, silt, sand and gravel. 

Stiff to very stiff brown mottled grey slightly 

gravelly sometimes slightly sandy clays were 

encountered in BH6 and BH27 from 0.9 mbgl 

and 1.25 mbgl respectively to base of hole. 

No groundwater was encountered. 

Bedrock Geology 

BGS sources indicate the superficial geology to 

overlie the red brown to yellow fine to medium 

grained Kinnerton Sandstone Formation in the 

eastern third of the application site and the 

commonly pebbly and conglomeratic fine to coarse 

sandstone of the Chester Pebble Beds in the 

western two thirds of the application site. 

Delineating the two bedrock formations is an 

inferred fault with unknown displacement, however 

the presence of the older Kinnerton Sandstone 

formation at surface to the east of the fault which 

usually conformably underlie the Chester Pebble 

Beds would indicate that downthrow is to the west 

of the fault. 

The nearest BGS boreholes to the application site 

are located approximately 240m north within 

Jaguar Land Rover Halewood, however these 

borehole records are not available in detail on the 

BGS website. The nearest available borehole is 

approximately 570m north (SJ48SW241)  records 

“drift” to 42.20 mbgl overlying “Collyhurst 

Sandstone” to base (181m) 

 

No boreholes advanced during the 2007 

investigation encountered bedrock. 

Table 1 – Published Geology & Relevant 2007 SI Information 
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3.1.2 Coal Mining 

The Groundsure Geoinsight Report indicates that a mining area is located approximately 1.2km to the north 

of the application site. Review of the Coal Authority web site (accessed June 2016) indicates that a mining 

report is not required for the application site. 

3.1.3 Radon Assessment 

The Groundsure report indicates that the application site in not within a radon affected zone.  

3.2 Hydrogeology 

3.2.1 Hydrogeology & Groundwater Vulnerability 

The Environment Agency (EA) website (accessed April 2016) identifies that The Till deposits across the 

application site are designated as a Secondary (undifferentiated) Aquifer. 

Both the Kinnerton Sandstone and Chester Pebble Beds are identified as Principal Aquifers. 

It is anticipated that discrete (perched) water bodies may be present beneath the application site associated 

with shallow Made Ground and more permeable (granular) layers/pockets within the Till as well as deeper 

groundwater within the Kinnerton Sandstone and Chester Pebble Beds Principal Aquifers. 

3.2.2 Groundwater Abstractions & Source Protection Zones 

The Groundsure Report records details of five active licenced groundwater abstractions within 2km of the 

application site. The nearest is approximately 900m northwest of the application site and is licenced to Eli Lilly 

& Co. Ltd for the purpose of feeding boilers, evaporative and non-evaporative cooling and process water. 

There are no recorded potable water extractions within 2km of the application site. 

The EA website indicates that the application site is not located within a Groundwater Source Protection Zone. 

3.3 Hydrology 

3.3.1 Surface Water Features 

Approximately 520m east of the application site is a primary river named Ram’s Brook which is indicated to 

flow towards the east. 

There are no existing ponds recorded within 1km of the application site. 

3.3.2 Surface Water Abstractions 

The Groundsure Report indicates one active surface water abstraction licence within 2km of the application 

site, issued to United Utilities Water Ltd for the purpose of general washing/process washing. The abstraction 

is located approximately 1.65km east of the application site on Rams Brook. 

3.3.3 Flooding from Rivers or Sea without Defences 

The application site is not located within an area classified by the EA as at risk from flooding from rivers or the 

sea. 

3.3.4 Flooding from Surface Water 

Parts of the application site, most notably those immediately around the current  road network, are classified 

by the EA as being at medium risk of flooding from surface water. 

A medium risk of flooding from surface water is defined as “…each year, this area has a chance of flooding of 

between 1 in 100 (1%) and 1 in 30 (3.3%).” 

3.3.5 Discharge Consents 

The Groundsure Report does not list any active Discharge Consents to Controlled Waters within a 1km radius 

of the application site. 
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3.3.6 Pollution Incidents to Controlled Water 

The Groundsure Report indicates that there have been three pollution incidents to controlled waters recorded 

within 1km of the application site. The most recent was in 2003, relating to a release of inorganic 

chemicals/products approximately 300m west of the application site on Jaguar Land Rover Halewood. This 

incident was recorded as Category 3 (minor) to waters and Category 4 (no impact) to land and air. 

The remaining recorded pollution incidents occurred in 2001 and 2002, listed as a Category 3 Minor incidents, 

located approximately 430m and 730m south west and northwest of the application site respectively. 

3.4 Ground Gas Sources 

The Groundsure Report records a historical landfill approximately 820m northeast of the application site at 

Crab Tree Rough. It was licenced to Ford Motoring Company, and is listed as taking Industrial Waste. The site 

licence is listed as having been surrendered, however no date is provided. In consideration of the landfill’s 

distance from the application site in the context of the local geology, the landfill is not considered to pose a 

significant risk to the subject site and therefore has been discounted as a plausible ground gas source at this 

stage.  

There are no further historical or active landfills within 1.5km of the application site, according to the 

Groundsure report. However, there was a record of three areas of potentially infilled land on the application 

site along the southern application site boundary where ponds have been recorded on historical mapping. 

Due to historical re-profiling of the application site, it is possible that Made Ground (materials of unknown 

quality, composition and provenance) may exist. Together with the potential for infilled ground at three areas 

along the southern application site boundary, these are considered a potential source of permanent ground 

gas (carbon dioxide and/or methane); albeit of “low” gas generation potential. 

3.5 Environmental Permits 

According to the Groundsure report, there is currently one active environmental permit record within 500m of 

the application site, relating to Jaguar Land Rover Halewood, allowing Combustion Processes (any fuel 

=<50MW).  

3.6 Oil Pipeline 

There were no Oil Pipeline Agency Assets identified from the Linesearch enquiry undertaken. 

3.7 Unexploded Ordnance 

Readily available records indicate that during WWII several high explosive bombs fell within 0.5km of the 

application site, which was located in the immediate vicinity of a bombing decoy. 

Given this, a preliminary site-specific Unexploded Ordnance (UXO) assessment desk study is recommended 

to assess and potentially zone the UXO hazard level on the application site prior to intrusive works taking 

place.  

3.8 Invasive Plants & Protected Habitats/ Species 

No invasive species were identified on the application site during the site walkover. As the site walkover was 

undertaken during winter months there is potential for invasive species to be present but not readily identifiable 

due to the lack of foliage.  

There is a Local Nature Reserve (LNR) at Milwood and Alder Wood approximately 500m east of the site. 

The application site is within a Site of Special Scientific Interest (SSSI) Impact Risk Zone for the Mersey 

Estuary. 
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4 Site History 

4.1 Historical Land Use 

The historical use of the application site was determined from a review of 1:2,500 and 1:10,000 scale OS 

maps. Historical OS maps are presented with the Groundsure Geoinsight Report in Appendix C. A summary 

of the historical land use of the application site and potentially contaminative use is presented below: 

Aspect Map Dates Comments 

Farmland, ponds and wood 1849-1954 The application site is shown to be agricultural land. 

Farm buildings occupy the centre of the application site 

identified as Whitfield Farm surrounded by a wooded 

area and three ponds. 

Wider development 1965-present By 1965 significant re-development had occurred 

including the apparent demolition of the farm buildings, 

re-profiling of the application site and the development of 

the buildings which appear to make up the present day 

Jaguar Land Rover Halewood site. Adjacent to the south 

of the application site, Speke Boulevard is present at the 

application site boundary.  

Table 2 Historical Land Use 

4.2 History of the Surrounding Area 

Based on the OS Maps in Appendix C, the key features of the surrounding area are summarised below: 

Aspect Location Map Dates Comments 

Farmland and 

Ponds 

On site and 

adjacent 

1849-1967 Numerous ponds are located in the surroundings. Osier 

beds are recorded adjacent to the north of the south and 

within 100m to the north west. Around the osiers to the 

north west is an area of woodland identified as “new 

plantation” and there is a building identified as “Old 

Hutte” 150m to the east of the application site.  

Automotive works Adjacent to west 

boundary 

1964-Present Jaguar Land Rover Halewood has been developed into 

an automotive works consisting primarily of two large 

factory buildings. Several ponds are no longer recorded 

on the mapping and may have been filled. Railway lines 

have been extended onto the centre and west of Jaguar 

Land Rover Halewood. Decommissioning of selected 

sidings appears to occur in around 1991.  

Railway 700m north 1849-Present Liverpool to Warrington line recorded to pass 

approximately 450m north of the application site in an 

east-west orientation. 

Railway sidings 450m north 1904-Present Liverpool to Warrington line sidings are noted to be 

present approximately 450m to the north-west, servicing 

Jaguar Land Rover Halewood. 

Table 3 History of the Surrounding Area 
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5 Potential Pollutant Linkages 

5.1 Introduction 

In this section, a qualitative evaluation of potentially active “pollutant linkages” for the application site (the 

Application Area) has been carried out; these being plausible scenarios whereby a source is connected to a 

possible receptor by one or more pathways: 

 Potential sources of contamination: these include any actual or potentially contaminating materials and 

activities, located either beneath or in the vicinity of the application site; 

 Potential pathways for contamination migration: these comprise the routes or mechanisms by which 

contaminants may migrate from the source to the receptor including environmental migration pathways and 

human health exposure pathways; and 

 Potential receptors of contamination: these include present and/or future land users, ecological systems, 

water resources and property. 

 

5.2 Contamination Sources 

Based on the information reviewed in this report the following potential contamination sources have been 

identified: 

 Made Ground; likely to be present based on the recorded historical farm buildings and any re-profiling of 

the application site associated with Jaguar Land Rover Halewood’s construction, re-routing of streams/land 

drainage ditches, infilling of ponds etc.; 

 Railway line (450m north); 

 Automotive Works (adjacent to the north). 

 

The railway line to the north is unlikely to present a significant risk due to its distance from the application site, 

however, the former farm and subsequent development of the application site as part of the automotive works 

may have resulted in the import of soils of unknown provenance and quality which may include contamination 

in solid, liquid and gaseous phases.  

5.3 Receptors 

With reference to CLR 11 and the National Planning Policy Framework (NPPF) (Department for Communities 

and Local Government, 2012) the potential receptors to be considered in any contaminated land scenario can 

be summarised as follows: 

5.3.1 Human Health 

The proposed development is formed of two phases: 

1. Involving realignment of the Halewood site highway network along South Road to facilitate the erection of 

a temporary building/extension for manufacturing and storage floorspace together with proposals to 

provide 250 staff car parking spaces and 19 product parking spaces; and 

2. Removal of the temporary building (up to 5 years later) with subsequent use of the area for product 

parking.  

 

Hardstanding surfacing will be included throughout the majority of the application site area.  

Users of the temporary buildings and ultimately future product car park are considered the primary receptor of 

concern for potential contamination risk however it is considered that the presence of hardstanding post-

development will break all but vapour inhalation pathways for the contaminants of potential concern.  

Construction workers/ contractors /maintenance could also be exposed to contaminants during any 

construction processes (i.e. during any redevelopment or maintenance works involving excavation), unless 

appropriate risk mitigation measures are adopted. It is anticipated that the majority of these potential risks 
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would be mitigated by the main contractor through their mandatory duties under the Health and Safety at Work 

legislation and the Construction Design and Management regulations. 

Users of the adjacent buildings (and wider Jaguar Land Rover Halewood site) could also be at risk; though for 

exposure to occur, active cross-boundary migration pathways would be required. 

5.3.2 Ecological Receptors 

There is a Local Nature Reserve (Millwood and Alder Wood) 500m east of the application site. The application 

site is within the SSSI Impact Risk Zone for the Mersey Estuary. 

5.3.3 Property (buildings, etc.) 

Future below-ground concrete will need to consider the potential for chemically aggressive ground conditions. 

5.3.4 Controlled Water 

Superficial deposits beneath the application site are classified as a Secondary Aquifer (undifferentiated) and 

bedrock geology is indicated to be a Principal Aquifer. 

A river (Ram’s Brook) is located 520m to the east of the application site.   

The potential for preferential pathways, such as drainage, to be installed as part of the development will need 

to be considered. 

5.4 Pathways 

Potential migration pathways are discussed below, in relation to the identified potential receptors.  

5.4.1 Airborne Migration Pathways 

 Ground gas migration follows pressure gradients (i.e. from high to low pressure via the path of least 

resistance). Given the nature of the ground conditions, ground gas migration will be predominantly 

vertical, migrating from the theoretical source to the surface along the path of least resistance. Ground 

gas migration pathways are therefore considered active at this stage. 

 Under the proposed development scenario the majority of the site will be covered by buildings/hard-

standing; however landscaping areas may be included and as such (without consideration of any 

mitigation) the particulate inhalation pathway is considered active. Notwithstanding landscaped areas are 

likely to be grassed and as such dust generation is likely to be minimal.  

 During development works, sub-surface soils could be exposed and therefore dust has the potential to be 

generated. Notwithstanding, typical dust suppression techniques could be employed during construction 

and events such as these would only result in short-period exposures linked to the development 

programme. 

 Vapour inhalation pathways are potentially active irrespective of site status. 

 

Appropriate risk mitigation measures can be employed during the redevelopment works to address concerns 

relating to on-site workers or other nearby land users during construction.  

5.4.2 Aqueous Migration Pathways 

 Leaching of contaminants in the shallow soils is likely to be negligible in areas of hard-standing (buildings, 

pavement etc. across the majority of the site) where infiltration of rainfall is minimal, however may occur 

in soft landscaped areas of the application site.   

 Good site practices such as preventing surface run off from entering surface water bodies/drains, will limit 

the potential migration during construction. 

 

5.4.3 Direct Contact Exposure Pathways 

 Under the proposed development scenario, the majority of the application site area will be covered in 

some form of hard-standing (building floor slabs, road pavement, parking etc); however landscaped areas 
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will be included and as such (without consideration of any mitigation) direct contact pathways are 

considered active (locally). 

 During the construction phase of the development, soils can become exposed at the surface and hence 

the direct contact pathways should be considered active for the duration of the development programme. 

 

5.5 Qualitative Risk Appraisal 

Based on the CSM the following table presents the plausible pollutant linkages that apply to the area being 

assessed. An indicative qualitative assessment of the likelihood that a risk could be realised is provided in the 

table below: 

Potential 

Receptor 
Potential Source Potential Pathway 

Preliminary 

Risk 

Human Health: 

Site Staff 

Contaminated soils (including asbestos), 

ground gas and groundwater. 

Vapour inhalation (outdoor 

and indoor) 

Locally - Particulate 

inhalation (soils)/ direct 

contact/ asphyxiation or 

explosion 

Low to 

Negligible 

Human Health: 

Ground workers 

and neighbouring 

workers during 

construction 

Contaminated soils (including asbestos) 

and groundwater 

Particulate inhalation (soils) / 

direct contact (on-site only) / 

vapour inhalation (outdoor 

and indoor, on-site) / 

inhalation (indoor, off-site) / 

asphyxiation or explosion  

Low to Medium 

Human Health: 

Neighbouring land 

users 

Contaminated soils (including asbestos) 

Particulate inhalation (soils) / 

direct contact (on-site only) / 

vapour inhalation (outdoor 

and indoor, on-site) / 

inhalation (indoor, off-site) / 

asphyxiation or explosion 

Low to 

Negligible 

Water Resources: 

Secondary 

Undifferentiated 

Aquifer 

Principal Aquifer 

Watercourses in 

site surroundings 

Contaminated soils and groundwater  

Leaching (locally) and 

migration through sub 

surface/ preferential 

pathways (drainage) 

Low 
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Potential 

Receptor 
Potential Source Potential Pathway 

Preliminary 

Risk 

Statutory Ecological 

Receptors: 

Surface Water 

(pond and streams 

adjoining-site) 

Millwood and Alder 

Wood (LNR, 250m 

south) 

Contaminated soils and groundwater  

Leaching (locally) and 

migration through sub 

surface/ preferential 

pathways (drainage) 

Low to 

Negligible 

Table 4 – Qualitative Risk Appraisal 

Potential Risk Classification: 

 Negligible – Remote potential for significant source pathway receptor linkage to be present. 

 Low – Limited potential for significant source pathway receptor linkage to be present. 

 Medium – Low potential for significant source pathway receptor linkage to be present. 

 High – Reasonable potential for source pathway receptor linkage to be present. 

Further assessment is considered appropriate to evaluate those pollutant linkages with a medium to high risk 

status. 

 

5.6 Discussion 

On the basis of the above, the preliminary risks associated with the proposed site end-use are considered to 

be LOW in the majority of potentially active pollutant linkages; this is largely due to the limited development 

history of the site (lack of significant on-site potential contamination sources) and due to the fact that an 

abundance of hardstanding cover will either eliminate or significantly reduce the risks to potential receptors in 

the developed scenario (temporary and permanent configurations).  

Notwithstanding the above, should redevelopment for an alternate end-use be considered in the future (e.g. 

with buildings), this assessment will need to be revisited.  
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6 Other Development Considerations 

6.1 Preliminary Geotechnical Assessment 

The following paragraphs provide a preliminary assessment of with respect to the development proposals and 

the application site based on the anticipated ground conditions.  

A development-specific, intrusive investigation should be carried out to confirm ground conditions and 

geotechnical design parameters.  

6.1.1 Foundations 

The proposed development may require the construction of new, structural foundations however no details of 

proposed loadings have been made available. 

For relatively lightly loaded structures it is likely that shallow spread (strip or pad) foundations within firm to stiff 

Glacial Till will be adequate however it will be necessary through development-specific intrusive investigations 

to confirm the depth to competent bearing strata and confirm soil strength and plasticity parameters to facilitate 

detailed foundation design. 

Whilst chemically aggressive ground conditions are not anticipated, water soluble sulphate and pH analysis 

will be required to determine the class of any concrete that will be required to be used for any buried 

structures/foundations. 

6.1.2 Pavement Design 

The proposed development includes the realignment of an existing internal site road and the construction of a 

new car park with provision for 250 staff car parking spaces and 19 product parking spaces.  

The erection of a temporary warehouse (5 years) will also require the construction of new hardstanding 

pavement which will ultimately be used for product parking following the removal of the temporary warehouse.   

It is anticipated that any regrading will be minimal and will be designed to achieve a cut/fill balance following 

the removal of existing hardstanding and topsoil (locally) from the application site, the sub base will be laid on 

a formation of either Made Ground or Glacial Till. At present no information is available as to the nature of the 

Made Ground and intrusive investigation will be required to confirm the nature of this material. It may be 

necessary to turn over the Made Ground (up to 1m bgl) to minimise the potential for differential settlements. 

The excavated material may be suitable for screening and processing to produce an engineered fill (subject 

to further assessment).  

For preliminary design purposes it is recommended that a CBR value of 3% be assumed for the formation, 

however this should be confirmed with appropriate materials testing. Consideration should be given to options 

to improve the subgrade and/or the use of reinforcement (geogrid) to reduce the necessary sub base thickness 

and or the requirements for capping. Allowance should be made for excavation of softened material locally 

and its replacement with well compacted granular fill.  

Notwithstanding, it is recommended that once the site has been graded to the appropriate pavement formation 

level, it is inspected and, if necessary, in-situ CBR testing be conducted on the subgrade to confirm the 

appropriate pavement design (i.e. to determine the subbase and capping thickness). In addition, the formation 

should be proof-rolled and soft/loose pockets encountered should be excavated and replaced with well 

compacted granular fill prior to pavement construction. Requirements for the design of road pavements are 

given in the Highways Agency, ‘Design Manual for Roads and Bridges, Volume 7. Pavement Design and 

Maintenance: Foundations HD 25/94’. 

6.1.3 Excavations 

It is anticipated that excavation works will be limited to shallow drainage installation etc. Excavations within the 

Made Ground and Glacial Till should be within the capability of traditional excavation plant. 

Side slopes within the Made Ground and the underlying natural may not remain stable in the short term without 

support or without being battered back to a safe slope gradient; however with current development plans only 

limited excavations are likely to be necessary. A detailed inspection of the side slopes should be made during 



 

 South Extension – Jaguar Land Rover Halewood 

16 

excavation and a risk assessment carried out to fully assess the support measures required, particularly where 

man entry is required. 

6.1.4 Material Re-use 

Stiff Glacial Till deposits are likely to be geotechnically suitable for re-use, although some conditioning may be 

required to ensure that the materials are placed at suitable moisture contents to provide an appropriate level 

of compaction. The suitability for reuse of existing Made Ground deposits will depend on its geotechnical and 

environmental properties which will need to be assessed further via appropriate intrusive investigations and 

environmental (chemical testing). 

Any re-use of materials is required to be designed early such that the appropriate permit, permit exemption of 

Materials Management Plan can be developed and approved before re-use. 

6.1.5 Drainage 

Soakaways are unlikely be suitable due to the anticipated depth of Glacial Till across the application site and 

the presence of relatively shallow groundwater. 

A detailed drainage assessment has been produced separately to support the planning application for the 

development. 

6.2 Waste Arisings 

Careful management of soils during the excavation works will ensure optimum utilisation of soil resources. For 

example topsoil should be stripped and tested, and where suitable stockpiled for reuse elsewhere in the 

development.   

The re-use of soil during development will require the contractor to obtain an Environmental Permit or Permit 

Exemption.  On this basis it is considered likely that soils from the former farm buildings may not classify as 

Non-hazardous/ Inert for disposal; however soils from outside the former farm buildings area may classify as 

Non-hazardous/ Inert for disposal so long as they have not been impacted by the landfill itself. Appropriate 

testing should be carried out to confirm the waste classification ahead of the development. 

The re-use of soil during development will require the contractor to obtain an Environmental Permit or Permit 

Exemption; or develop a Materials Management Plan Design Statement in line with CL:AIRE (2011). 

6.3 Health, Safety & Environment 

There is the potential for impacted soils (e.g. contaminated fill from ponds and former farm buildings) to be 

encountered during the development works, consideration should be given to the level of PPE that should be 

provided to future site operatives. There is a specific unknown over the potential presence of asbestos in Made 

Ground soils. 

All work on-site should be conducted in accordance with appropriate Health and Safety guidance. 

Care should be taken to minimise the risk of potentially contaminative incidents occurring during 

redevelopment. Good working practices should be adopted during construction works in order to minimise the 

risk of contamination occurring as a result of spillage or leakage of fuels, oils or chemicals stored or used for 

the Proposed Development. All such materials should be sited on an impervious base within a bund and should 

be adequately secured. In particular, care should be taken to prevent fuel, oils or other mobile contamination 

sources from entering any surface water drains. 

Throughout any redevelopment works, due regard should be given to potential detrimental effects on the 

surroundings including noise, vibration, odour and dust. 
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7 Conclusions & Recommendations 

7.1 Conclusions 

7.1.1 Land Contamination – LOW risk 

 The preliminary risks to human health and Controlled Water associated with the proposed site end use 

are considered to be LOW in the majority of potentially active pollutant linkages.  

Historical activities on and surrounding the site could have resulted in ground/groundwater contamination, 

however the risk is anticipated to be LOW; this is largely due to the limited development history of the site (lack 

of significant on-site potential contamination sources) and due to the fact that an abundance of hardstanding 

cover will either eliminate or significantly reduce the risks to potential receptors in the developed scenario. 

Notwithstanding, the risk will be elevated during the development window with the temporary removal of 

existing hardstanding which will allow for the exposure of shallow soils and open the ground to infiltration and 

potential for leaching of contaminants. 

To Arcadis’ knowledge no assessment of the potential for contamination beneath the site has been completed, 

and while Arcadis completed an intrusive investigation in 2007, the nearest borehole is located a significant 

distance from the site (approximately 40m to the north of the site). 

Whilst the land contamination risk is considered low, development intrusive investigations will need to be 

undertaken to allow for waste classification or material re-use assessment during the development and should 

also incorporate “environmental” investigations and assessment; designed to interrogate the Phase 1 CSM, 

confirm (or otherwise) the status of the identified Source-Pathway-Receptor linkages and thereby reduce 

uncertainties in the qualitative risk appraisal. 

Notwithstanding the above, should redevelopment for an alternate end-use be considered in the future (e.g. 

with permanent buildings), this assessment will need to be revisited.  

7.1.2 Geotechnical Appraisal 

 There is uncertainty regarding the shallow ground conditions and appropriate geotechnical design 

parameters. 

Geotechnical intrusive ground investigations will be required to support the detailed design of any minor 

earthworks, the hardstanding, road pavement and any temporary or permanent structural foundations.  .   

For preliminary design purposes it is recommended that a CBR value of 3% be assumed for the subgrade 

formation at this stage. Allowance should be made for excavation of any locally softened material associated 

with potential historical ponds and/or land drainage ditches and its replacement with well compacted granular 

fill. It may also be necessary to provide additional drainage in these areas. 

For relatively lightly loaded structures it is likely that shallow spread (strip or pad) foundations within firm to stiff 

Glacial Till will be adequate however it will be necessary through development-specific intrusive investigations. 

Water soluble sulphate and pH analysis will be required to determine the class of any buried structural 

concrete. 

7.1.3 Invasive Species 

No invasive species were noted during the site walkover. 

7.1.4 Waste Management 

There is uncertainty regarding the properties and quality of the shallow soils which may need to be excavated/ 

re-used during the development. 

Careful management of soils during the excavation works will help to optimise utilisation of soil resources. 

Where excess soils require off-site disposal an appropriate waste characterisation will need to be undertaken 

via chemical testing which should be completed prior to making disposal arrangements. 
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7.2 Recommendations 

Prior to any redevelopment of the site, Phase 2 Intrusive Investigations will be required to establish the nature 

of the ground conditions, obtain development-specific geotechnical design parameters and allow appropriate 

environmental testing for waste classification and/or material re-use assessment. 

Whilst the land contamination risk is considered low on the basis of this assessment, the development intrusive 

investigations should also include “environmental” investigations; designed to interrogate the Phase 1 CSM, 

confirm (or otherwise) the status of the identified Source-Pathway-Receptor linkages and thereby reduce 

uncertainties in the qualitative risk appraisal. 

The findings of the Phase 2 investigations and subsequent assessments will establish the need (or otherwise) 

for any mitigation measures necessary for the development to progress including (albeit unlikely) whether land 

remediation is needed. In addition, should any unforeseen contamination impacts be encountered during 

construction, the geo-environmental consultant should be consulted to agree the appropriate course of action 

such that the impact can be properly assessed and managed.  

In such events, further site investigation maybe appropriate or risk assessment in order to develop a 

Remediation Strategy may be required. In this respect reference should be made to CLR11 (DEFRA & 

Environment Agency, 2004) and supporting guidance. 
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 South Extension – Jaguar Land Rover Halewood 

 

 

Study Limitations 



 
Phase 1 Geoenvironmental Desk Study to Support Proposed Development 
 

 

This appendix should be read before reliance is placed on any of the information, opinions, advice, 
recommendations or conclusions contained in this report. 

 

1. This report has been prepared by Arcadis UK 
Limited (Arcadis), with all reasonable skill, care 
and diligence within the terms of the 
Appointment and with the resources and 
manpower agreed with Jaguar Land Rover (the 
‘Client’).  Arcadis does not accept responsibility 
for any matters outside the agreed scope. 

2. This report has been prepared for the sole 
benefit of the Client unless agreed otherwise in 
writing.   

3. Unless stated otherwise, no consultations with 
authorities or funders or other interested third 
parties have been carried out. Arcadis are 
unable to give categorical assurance that the 
findings will be accepted by these third parties 
as such bodies may have unpublished, more 
stringent objectives.  Further work may be 
required by these parties. 

4. All work carried out in preparing this report has 
used, and is based on, Arcadis’ professional 
knowledge and understanding of current 
relevant legislation. Changes in legislation or 
regulatory guidance may cause the opinion or 
advice contained in this report to become 
inappropriate or incorrect.  In giving opinions and 
advice, pending changes in legislation, of which 
Arcadis is aware, have been considered. 
Following delivery of the report, Arcadis have no 
obligation to advise the Client or any other party 
of such changes or their repercussions. 

5. This report is only valid when used in its entirety. 
Any information or advice included in the report 
should not be relied upon until considered in the 
context of the whole report. 

6. Whilst this report and the opinions made are 
correct to the best of Arcadis’ belief, Arcadis 
cannot guarantee the accuracy or completeness 
of any information provided by third parties.  

7. This report has been prepared based on the 
information reasonably available during the 

project programme.  All information relevant to 
the scope may not have been received. 

8. This report refers, within the limitations stated, to 
the condition of the Site at the time of the 
inspections.  No warranty is given as to the 
possibility of changes in the condition of the Site 
since the time of the investigation. 

9. The content of this report represents the 
professional opinion of experienced 
environmental consultants.  Arcadis does not 
provide specialist legal or other professional 
advice. The advice of other professionals may 
be required.  

10. Where intrusive investigation techniques have 
been employed they have been designed to 
provide a reasonable level of assurance on the 
conditions. Given the discrete nature of 
sampling, no investigation technique is capable 
of identifying all conditions present in all areas. 
In some cases the investigation is further limited 
by site operations, underground obstructions 
and above ground structures. Unless otherwise 
stated, areas beyond the boundary of the site 
have not been investigated. 

11. If below ground intrusive investigations 
have been conducted as part of the scope, 
service tracing for safe location of exploratory 
holes has been carried out. The location of 
underground services shown on any drawing in 
this report has been determined by visual 
observations and electromagnetic techniques.  
No guarantee can be given that all services have 
been identified. Additional services, structures or 
other below ground obstructions, not indicated 
on the drawing, may be present on Site. 

12. Unless otherwise stated the report provides no 
comment on the nature of building materials, 
operational integrity of the facility or on any 
regulatory compliance issues.
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