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EXECUTIVE SUMMARY 

The site referred to as Lapstone Playing Fields is located to the south of the town of Fair Oak, 

in the borough of Eastleigh in the South of England. It is 7.51ha in area and comprises a large 

playing field with a cricket pitch in its centre, a bowling net on the west side and a tennis court 

on the eastern side, along with a two-storey club house and a storage shelter, behind which 

is a concrete car park, in the northeastern corner.  

It is proposed to redevelop the site into two cricket squares by undertaking a cut and fill 

activity, as well as a wetland in the soutwest.   

The site has a history of use as a large open field bordered by trees since it was mapped in 

1868, with drainage installed in the 1960s and the club house and storeroom built in the early 

2000s.   

The site is mapped as being underlain by Whitecliff Sand Member in the northern third of the 

site and Wittering Formation in the remaining section of the site (both Secondary A aquifers). 

No superficial soils are mapped onsite. According to local BGS borehole records groundwater 

was encountered within the sandy soils at around 20m below ground level. 

According to the Environment Agency the site is not mapped as a flood risk zone. 

The site is not affected by Radon gas. 

No significant geo-environmental and geotechnical risks have been identified as part of the 

desk study review and therefore no site investigation works are required to support the 

construction of the cricket pitch.  Some sampling and geotechnical laboratory analysis is 

recommended to characterise the natural soils onsite for earthworks purposes. 
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A INTRODUCTION 

1 Authority 

Leap Environmental Ltd (hereafter referred to as LEAP) has been appointed by Eastleigh 

Borough Council to undertake a Phase 1 Desk Study, and Site Walkover of a site referred to 

as Lapstone Playing Fields (Figure 1a, Appendix B).  The instruction was given in the Eastleigh 

Borough Council order ref 000337263. 

2 Objective 

LEAP understands that the site is currently owned by Eastleigh Borough Council and it is 

proposed to construct a new cricket pitch.  This will be constructed alongside the current 

pitch by undertaking a cut and fill activity.  In addition, a new wetland area will be created as 

detailed in the attached layout in Drawing No. TGMS1111.0-1_Rev3 in Appendix B.  

The objectives of this report are to: 

 Provide preliminary information on the geotechnical and environmental quality of the 

ground present on the site with respect to the proposed cricket pitch; 

 Assess the potential health and other environmental risks posed by the site to the 

proposed development and to other specifically identified receptors; and 

 Assess the potential for offsite contamination to adversely affect the proposed 

development. 

3 Previous Studies 

The site has previously been the subject of a feasibility report, which details some site 

investigation work. The reader is referred to the earlier report which should be read in 

conjunction with this report. 

 ‘A feasibility study for the development of 2 Nr. cricket squares and outfields within Lapstone 

Playing Fields for Eastleigh Borough Council’ by TGMS Sports Surface Consultants dated 

November 2020 ref. TGMS1111.3 REV 3 26 11 2020. 
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4 Scope of Works 

This report presents the results of a desk study and site reconnaissance.  It provides a review 

of the previous report provided by the client as well as the following publicly accessible 

sources of information1: 

 British Geological Survey (BGS) 1:50,000 Series Geological Map Sheet E314, Ringwood 

Solid and Drift ed. 2005; 

 BGS Borehole log refs SU41NE231, located 235m southeast of the site boundary; 

 Groundsure database report (GS-9237376); 

 Unexploded WWII aerial delivered bomb (UXB) regional risk maps produced by 

Zetica; 

 Interrogation of the World Wide Web on 12/12/2022 for general information 

pertaining to the site history; and 

 Interrogation of Eastleigh Borough Council Planning records for the site (F/16/78246; 

Z/17252/016/00; Z/17252/014/00; Z/17252/013/00). 

A site reconnaissance was carried out on 15th December 2022.  

The desk study and site reconnaissance have been used to develop an initial conceptual site 

model, which forms the basis for the site investigation strategy. The initial site conceptual 

model is used to identify geotechnical and geoenvironmental hazards and provide a qualitative 

assessment of the risk associated with them. In terms of the geoenvironmental assessment, 

the conceptual site model is used to identify potential sources of contamination, potential 

receptors and pathways by which the two may be connected. These are known as possible 

contaminant linkages and it is these contaminant linkages that are key to contaminated land 

risk assessment.  

The Phase I investigation is also referred to as a Preliminary Investigation2 . 

The terms geotechnical and geoenvironmental are referred to throughout the report: 

 Geoenvironmental refers principally to the chemical nature of the ground and the 

degree of soil, water and/or land gas contamination and the impact that contamination 

may have on current or future development and also on the wider environment.  

1 The report contains British Geological Survey materials ©UKRI 2020 and public sector information licensed under 

the Open Government Licence v3.0. 

2 BS 10175:2011+A2:2017 Investigation of Potentially Contaminated Sites – Code of Practice. 
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 Geotechnical refers to all other aspects of the ground conditions and the impact they 

may have on the physical construction of existing or future development, principally 

foundations, slope stability, drainage, pavement and road design and groundwater 

control.  

5 Limitations 

This report has been prepared by Leap Environmental Ltd on the basis of information received 

from a variety of sources which Leap Environmental Ltd believes to be accurate.  Nevertheless, 

Leap Environmental Ltd cannot and does not guarantee the authenticity or reliability of the 

information it has obtained from others. 

Leap Environmental Ltd has used all reasonable skill, care and diligence in the design and 

execution of this report, taking into account the manpower and resources devoted to it in 

agreement with the Client.  Although every reasonable effort has been made to obtain all 

relevant information, all potential contamination, environmental constraints or liabilities 

associated with the site may not necessarily have been revealed. 

The conclusions reached in this report are necessarily restricted to those which can be 

determined from the information consulted and may be subject to amendment in the light of 

additional information becoming available.  These conclusions may not be appropriate for 

alternative schemes. 

This report is confidential to the Client and Leap Environmental Ltd accepts no responsibility 

whatsoever to third parties to whom this report, or any part thereof, is made known, unless 

formally agreed by Leap Environmental Ltd beforehand.  Any such party relies upon the report 

at their own risk. 

Full details of the limitations are provided in Appendix A. 
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B PHASE I DESK STUDY 

6 Environmental Setting 

6.1 Site Location and Description 

The site referred to as Lapstone Playing Fields is located to the southwest of Pavilion Close, 

Fair Oak, SO50 7PS as shown in Figure 1a, Appendix B. 

The approximate National Grid Reference of the site is SU 49411 17925. The site lies at an 

estimated elevation of 26m Above Ordnance Datum (mAOD). 

6.1.1 General Description and Boundaries 
The current site layout is shown in Figure 1b of Appendix B. A walkover survey was carried 

out on 15th December 2022 and photographs are included within Appendix C.   

The site comprised open grassed playing fields with a cricket pitch in the centre and a football 

pitch located in the northwest. The Lapstone Pavilion, a single storey brick-built building is 

located in the central northern part of the site, with an associated car park, which slopes down 

to the south. A fenced enclosure with the Lapstone Wastewater Pumping Station is located 

in the northeastern corner. A substation was identified on the Groundsure report in the same 

location as the pumping station, however this was not identified during the walkover. 

Additional facilities include a tennis court located along the southeastern boundary, and a small 

wooden store to the northeast of the cricket pitch.

6.1.2 Existing Buildings 
Lapstone pavilion, a two-story brick and timber framed building used as a club house for Fair 

Oak Cricket Club is in the northeastern part of the site together with a storage/ garage 

building. There is also a large timber shed used to store sports equipment, located on the 

eastern side of the field.  

6.1.3 Local Topography 
The general topography of the local area is sloping down from the northeast to the southwest. 

Due to their primary use as sports pitches the fields are flat lying at an elevation of 26mAOD 

with slight undulations on the northern and western side of the fields, rising to 27mAOD in 

the west and falling to 25mAOD in the north. The fields appear to have been cut into the 

natural fall of the area.  

6.1.4 Site Surfacing
The majority of site is grassed over and soft standing. The car park in the northeast of site is 

laid to hardstanding comprising blacktop. 
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6.1.5 Drainage 
A drain is located halfway along the western boundary and trends north-south before cutting 

across the site towards the northeast, where it appears to have been culverted. The drain 

reappears on the in the northeastern corner.  

6.1.6 Vegetation 
The site is bordered by mature trees and hedgerows, including some birch and oak trees, with 

a gap in coverage in the northeastern corner, where the site transitions into the car park.  

6.1.7 Surrounding Area 
The site is bounded by Wyvern College and Fair Oak school and their adjacent sports pitches 

along the northern border, with residential streets beyond.  Residential dwellings are located 

to the northeast and east. Adjacent to the southern and western sides of the site a wooded 

area with a raised wooden walkway is located, with the fields to the west beyond the 

woodland.  

6.2 Geology 

The geology of the site has been ascertained by reference to the 1:50,000 British Geological 

Survey Sheet 315 ‘Southampton’ solid and drift edition 1987, the BGS website (www.bgs.ac.uk) 

and the Groundsure report. The site is mapped as underlain by bedrock of the Wittering 

Formation across the southern two thirds of the site, over Whitecliff Sand Member which is 

mapped in the northern third of the site. No superficial deposits are present directly beneath 

the site, though Alluvial deposits associated with the unnamed river are present c. 200m to 

the west.  

6.2.1 Wittering Formation 
The Wittering Formation are part of the broader Bracklesham Group which are generally 

formed of interbedded glauconitic shelly sands and sandy clays.  The Wittering Formation is 

the oldest of the Bracklesham Group and is formed of greyish brown inter-laminated clays and 

glauconitic sands. Thin beds of lignite (brown coal) are often found at its base. 

6.2.2 Whitecliff Sand Member 
Dated from the Paleogene Period, these lithologies correspond to lenticular bodies of sand 

that fill channels in the upper parts of the sedimentary cycles C and D that comprise the 

London Clay. Locally thicker beds of rounded flint pebbles have also been mapped. It 

comprises of clayey, fine-grained sand with silty sand. 

6.2.3 BGS Boreholes 
The online BGS Geoindex (http://www.bgs.ac.uk/geoindex/) has been reviewed for detailed 

local geological and hydrogeological information. 6 No. Boreholes have been identified within 

250m of the site, however, 5 No. of these are confidential records. The one available borehole 

record, ref SU41NE231, is located c. 235m southeast of the site. The record indicates ground 

conditions comprise brown silty clay (interpreted by LEAP as the Wittering Formation) over 
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pebbles over sand (interpreted by LEAP as the Whitecliff Sand Member). The log shows 

groundwater was encountered at a depth of 20.1mbgl. 

6.3 Hydrogeology 

The hydrogeology of the site has been ascertained from the Groundsure data report. The 

source of the data is reported to be the Environment Agency groundwater vulnerability 

mapping. 

The Wittering Formation deposits which are mapped beneath the southern part of the site 

are classified as unproductive strata, whilst the underlying Whitecliff Sand Member is classified 

as a Secondary A Aquifer.  

The site is not situated within a Groundwater Source Protection Zone (SPZ).  

The Groundsure report lists no active abstraction licences within 1000m of the subject site.  

Whilst it cannot be conclusively determined with the works carried out to date, it is likely 

given the location of Quobleigh Pond some 350m to the west-southwest, into which two 

unnamed rivers (which are located adjacent to the southern site boundary and c. 200m west 

of the site) flow, that groundwater flow would be in a south westerly direction, towards the 

rivers and pond. 

6.4 Hydrology 

There is a single surface water feature onsite, identified during the site walkover as a partially 

culverted drain, present at the surface in the northeast corner of the site and along the 

western site boundary (trending north to south). The drain is culverted under the central part 

of the site. Surface water flooding maps indicate that the drain is connected to the unnamed 

inland river c. 200m west and flows in a south westerly direction. 

The closest surface water feature for which the Environment Agency have surface water 

quality data is the Itchen River c. 1000m southwest, which has been designated an overall 

moderate quality rating. 

The Groundsure report indicates that there are no active discharge consents within 250m of 

the site.  

6.5 Flooding 

According to the Environment Agency, the site is not located within a flood zone, although a 

Flood Zone 3, associated with the River Itchen, extends to within 300m of the western site 

boundary.  
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Localised areas of the site along the drain in the northern half of the site are considered to be 

at high risk of surface water flooding, however the extent is minimal.  

6.6 Designated Environmentally Sensitive Sites 

A review of designated environmentally sensitive sites presented within the Groundsure 

report has been carried out. The dataset makes reference to a number of sensitive sites 

including the following: 

 Sites of Special Scientific Interest (SSSI);  

 Records of National Nature Reserves (NNR);  

 Areas of Special Conservation (SAC); 

 Records of Special Protection Areas (SPA); 

 Records of Ramsar Sites; 

 Records of Local Nature Reserves; 

 Ancient Woodland Records. 

An area of Ancient Woodland is located 150m to the northwest of the site. It is listed as a 

broadleaved deciduous woodland based on the National Forest Inventory 2014. 

It should be noted that the site is located with the River Solent Nutrient Neutrality catchment 

area, as well as within the River Itchen Phosphate Neutrality catchment area.  Should the site 

be proposed for residential use in the future, consideration to the nutrient neutrality potential 

of the site will be necessary. 

6.7 Ground Workings 

13 no. historical ground workings are reported by the Groundsure report within 500m of the 

site including a cemetery, refuse heaps, sand pits and ponds. The nearest, Fair Oak Cemetery 

is located 213m north and is listed on the Groundsure report from 1945 to the present day. 

6.8 Mining, Extraction and Natural Cavities 

The Groundsure report indicates the site is not situated within an area affected by coal mining.   

There are no natural cavities listed on the Groundsure report within 500m of the site. 
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7 Site Usage 

7.1 Current Land Use 

The current site layout is shown in Figure 1b, Appendix B. 

The site is currently used as a sports ground, containing cricket pitches, a cricket practice net 

enclosure and a double tennis court along with a pavilion used as a clubhouse by the local 

cricket team. 

There is one active contemporary trade directory entry on site reported in the Groundsure 

report database search, which concerns an electricity sub-substation.  This, however, was not 

identified during the site walkover. There are 9 further trade directory records within 250m; 

these relate to electrical features, water pumping stations, vehicle repairs and testing, special 

purpose machinery and gas features. 

7.2 Evidence of Onsite Contamination 

A walkover survey was carried out on 15th December 2022.  

The only feature identified as a potential source of contamination onsite is a wastewater 

pumping station in the northeastern corner.  

7.3 Neighbouring Land Use 

The following features were identified as possible sources of contamination: 

 Orchard c. 45m to the south of the site 

 Farmland c. 100m to the west of the site (possible widespread use of agrichemicals) 

 Fair Oak Cemetery c. 210m north of the site. 

The Groundsure report details no fuel stations within 250m of the subject site.   

7.4 Site History 

The contaminative and development history of the site has been ascertained with reference 

to the Ordnance Survey historical maps and the Groundsure report.  

In summary, there has been little change to the site since it was mapped as a large field 

bordered by trees in 1868. In 1968 a drainage channel was mapped running parallel to the 

northern border. More recent mapping showed two drains in 2001 on the northeast and 

northwest edges of site. Two buildings were constructed on the site and mapped in 2011, 

which are located in the central north of site. These are assumed to be the pavilion.  
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The surroundings of the site were initially mapped in 1868 as largely an area of fields, 

agricultural land and copse, interspersed with farm buildings and some small settlements 

containing churches and local businesses. 250m to the west of site is Quobleigh Pond, a large 

body of water. As time progresses the north of the site gradually becomes populated with 

residential estates, so that the town of Fair Oak is established by 1968 and housing lies within 

250m of the north of site by 1980. This is in addition to the expansion of the school prior to 

mapping in 1981. Housing also expands around Horton Heath, 500m south, over the decades 

until that too lies within 25m of the site. 

7.4.1 Historical Map Evidence 
The historical Ordnance Survey maps provided spanned the period from 1868 to present day 

at scales of 1:10,000, 1:2,500 and 1:1,250. The maps are included in full in Appendix D. 

Table 1: Summary of Historical Map Evidence 
Year On site Surrounding area 

1868-1869 The site is mapped as a large open field 

with deciduous trees along the south 

and south-eastern boundaries and 

sporadically across the site. 

The surrounding area to the north, south and west 

is mapped as open (presumed agricultural) fields. To 

the east, an unnamed road is located c. 50m from 

the site boundary. 500m to the north is the village 

of Fair Oak, comprising several farms, an Inn, a 

school and a chapel. 250m to the west is Quobleigh 

Ponds (surface water feature), with Oak Lodge 

situated behind. The surrounding area to the West, 

South and East comprises more fields, with assumed 

agricultural use. The village of Horton Heath is 750m 

to the south, comprising a post office, chapel and 

several residential properties and farms. 

Additionally, c. 25m to the east is the main road, 

with a Smithy 100m to the northeast.  A sandpit is 

shown 850m to the north east. 

1888 No significant changes evident. Fair Oak settlement, to the north, is shown to be 

developing with more buildings, including a Salvation 

Army Barracks. A sand pit is shown 1000m 

northwest. 

1895-1896 No significant changes evident. No significant changes evident.

1908-1909 No significant changes evident. Further residential development is shown in Fair 

Oaks to the north and Horton Heath to the south. 

A sand pit is shown c. 400m to the north, below Fair 

Oak village. A dairy is shown 500m to the southeast 

and a brick works 1000m to the northwest. The 

sand pit to the northwest is shown to be infilled. 

1937-1939 No significant changes evident. A residential housing estate is shown c. 500-900m 

northwest, with a brick works constructed beyond 

the housing estate. 

1957 No significant changes evident. A school is shown immediately north of the site. The 

residential estate to the northwest is shown to have 

significantly expanded to the north and northwest. 



LE/QEMS/Doc 07-5-01 – Dec 2022   LP3176 Lapstone Playing Fields 

P a g e  | 10

Further residential development is shown in Horton 

Heath to the south. 250m to the north of the site a 

vicarage and a cemetery are shown. Large 

earthworks are mapped 400m northwest and 600m 

northeast, along with a works 750m northeast. 

1963-1964 A drain running from the northwest to 

northeast sides has been put on site. 

No significant changes evident. A drain is marked 

immediately south of the site. 

1968 No significant changes evident. Fair Oak to the north has significantly expanded to

the northwest and northeast. Further residential 

development is shown along the main road directly 

east of the site. Further residential development is 

shown in Horton Heath to the south. The road 

network surrounding all sides of the site has been 

expanded. The earthworks to the northwest and 

northeast are shown to be infilled and the sandpit 

850m northeast has expanded..   

1981-1985 No significant changes evident. The town of Fair Oak has expanded to cover the 

northern third of the site boundary. A convent has 

been erected c. 400m west of the northern border 

of the site. The school directly north of the site has 

been expanded with a large complex of buildings. 

The former earthworks to the northwest and 

northeast are now shown to be built on. 

1989 No significant changes evident. The town to the north of site has expanded further 

south, with residential housing commencing 250m 

north of the site. There are also some additional 

residential properties which have been mapped 

750m to the south of the site.  A landfill is shown at 

Knowle Hill, 250m north east of the site.   

1992 No significant changes evident. No significant changes evident.

1994 No significant changes evident. No significant changes evident.

2001 Two inland rivers have been mapped 

on the north-eastern and north-

western borders of the site. 

Ponds mapped 750m northeast of site. Further

housing along the eastern border of site. 

2010 Two buildings have been constructed 

in the north of the site, one larger 

rectangular structure and another 

smaller structure. 

No significant changes evident.

2022 The larger structure on site has been 

expanded to the east. 

No significant changes evident.
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7.5 Unexploded Ordnance (UXO)  

The risks from unexploded ordnance have been assessed in accordance with CIRIA guidance3. 

A non-UXO specialist preliminary screening assessment has been carried out. The risks have 

been assessed by considering firstly the likelihood of military activities on, or in the vicinity of 

the site as determined from the desk study and historical review. Secondly the risk of UXO 

has been assessed by reference to the unexploded WWII aerial delivered bomb (UXB) 

regional risk maps produced by Zetica.  

The Zetica risk maps indicate primarily a low risk, however the area c. 300m northwest of the 

site is mapped as a moderate risk. An internet search indicates no military activities in the 

local area. Therefore, the overall risk of UXO onsite is rated as low. 

7.6 Waste Planning and Landfill Records 

7.6.1 Recorded Landfill Sites 
The Environment Agency website and Groundsure report contain details on areas of historic 

and active landfilling in the vicinity of the site.  

There are no areas of active landfill listed within 500m of the subject site, although there are 

four historic landfill sites. The nearest historic landfill site is 254m north at Sunnybank Sand 

and Tipping Ltd relating to the disposal of Inert, Industrial, Commercial, Household and 

environmental waste. The landfill is recorded as having received waste from 1985 but there is 

no record of licence surrender. According to the Groundsure report, landfill records have 

been administered to by the Environmental Agency, Natural Resources Wales and the Local 

Authority. 

7.6.2 Waste Management, Transfer and Treatment Facilities 
There are no waste management or waste transfer facilities within 250m of the site.  

7.7 Radon 

According to the Envirocheck report database search and the UKHSA 2022 map, the site is 

not within a radon affected area (less than 1% of homes are above the action level for radon). 

Therefore, no special protective measures are required in the construction of buildings on 

this site, in respect of radon gas. 

7.8 Planning Records 

A search of the Eastleigh Borough Council planning records for Lapstone Playing Fields 

returned 4 No. planning applications relating to the site. These relate to the construction of 

3 CIRIA C681 2009. Unexploded ordnance (UXO) - A guide for the construction industry 
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cricket scorebox & storage cabin (ref: F/16/78246), a change of use to playing fields, recreation 

ground, and car park (ref: Z/17252/016/00), as well as residential development, playing fields 

and car park for school to the north of the site (ref: Z/17252/014/00; ref: Z/17252/013/00). 

7.9 Summary of Previous Investigations 

A feasibility assessment was undertaken by TGMS Sports Surface Consultants in order to 

characterise the site as well as develop an indicative work programme and budgetary options, 

based on the proposed construction of an additional natural turf cricket pitch.  

In addition to a background desk study, two hand dug pits were excavated onsite in targeted 

locations. The soil profile comprised topsoil described as ‘poorly structured/very friable clay 

loam’ of between 0.2m and 0.22m thick, underlain by subsoil described as ‘de-structured’, 

‘very friable’ and ‘clay loam’ to between 0.5m and 0.7mbgl. No groundwater was encountered 

in the pits.  

Laboratory analysis was also undertaken to assess the soil texture and nutrient status. It 

concluded that the soil could provide reasonably good drainage. Furthermore, the topography 

of the site primarily complies with current guidelines for the slope of sports pitches. The 

report states that the development will remove and relocate the cricket net enclosure, as well 

as remove the original cricket pitch and replace it with two pitches located in the north-

western and south-eastern corners. It was concluded that to fulfil the brief significant tree 

removal followed by earthworks will be needed to provide sufficient drainage. 



LE/QEMS/Doc 07-5-01 – Dec 2022   LP3176 Lapstone Playing Fields 

P a g e  | 13

C PRELIMINARY RISK ASSESSMENT 

8 Preliminary Geoenvironmental Conceptual Site 
Model 

8.1 Approach 

A risk-based approach is used in the UK to assess contaminated or potentially contaminated 

land.  For a potential risk to exist, there must be a contaminant linkage in place, i.e. there must 

be a source of contamination, a potential receptor, and a pathway linking the two.  The 

purpose of this preliminary conceptual site model (CSM) was to systematically identify the 

potential contaminant linkages using the information provided in Section B of this report.  The 

preliminary CSM was then used to enable uncertainties and further assessment requirements 

to be identified to allow a suitable intrusive investigation to be scoped.  

8.2 Potential Sources of Contamination 

Based on a review of the available information discussed in Section B of this report, the 

relevant DoE Industry Profile(s)4 and Annex 3 of R&D665, Table 2 provides a summary of the 

potential plausible current and historical on- and off-site sources with the anticipated nature 

and distribution of the sources: 

Table 2: Potential Plausible Sources of Contamination 
Potential Source Potential Contaminants of 

Concern 

Anticipated Distribution

On-Site

Made Ground Wide range of contaminants 

possible including: asbestos, 

metals, polycyclic aromatic 

hydrocarbons (PAH), petroleum 

hydrocarbons, ground gases 

Beneath carpark and buildings located in the 

northeast of site. 

Historical agricultural use Pesticides and herbicides Site-wide

Lapstone Wastewater

Pumping Station 

Organic matter, pathogenic 

bacteria 

May be localised to the area around the 

pumping station, situated in the northeastern 

corner of the car park, although the 

culverted drain running through the site has 

the potential to cause wider spread issues  

4 Department of the Environment (DoE), Industry Profile ‘Sewage Works and Sewage Farms’ (1995). 

5 NHBC and Environment Agency ‘Guidance for the Safe Development of Housing on Land Affected by 

Contamination’ R&D Publication 66: 2008. 
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Off-Site

Former farming activities 

in the surrounding areas 

Pesticides, herbicides and heavy 

metals 

Widespread distribution with low 

concentration and low impact 

Cemetery 300m to the 

north 

Ground gases, organic matter, 

pathogenic bacteria, preservative 

chemicals, chloride, sulphate 

Possible release of contaminants to 

groundwater  

Historical tank 8m to the 

north 

Petroleum hydrocarbons Unspecified content, but has low potential of 

leaks and spills of oils 

Historic Landfill 250m to 

the northeast 

Ground Gases

Made ground may be present onsite, associated with the construction of the buildings and car 

park, and may contain contaminants such as asbestos, metals and polycyclic aromatic 

hydrocarbons (PAH). However, given the nature of the building and its age (constructed 

between 2001 and 2010) the made ground is unlikely to contain significant concentrations of 

contaminants.  

The site has been historically mapped as a field and therefore may have been used historically 

for farming, prior to the site’s designation as a sports field. Therefore, pesticides and herbicides 

may have been used on the site.  

The wastewater pumping station on the northeast of site is thought to be of low risk due to 

its location on the far side of the car park. Furthermore no evidence of leakages were noted 

during the site walkover. However, it may pose some risk as the underlying geology comprises 

Whitecliff Sand Member to the north of site, with Wittering Formation further south. 

The cemetery has potential to be a source of ground gases through the processes of 

decomposition and may also release potentially hazardous chemicals which can infiltrate into 

the soils and consequently the groundwater. The historical landfill 254m northeast of the site 

is also a potential source of ground gases, though both the landfill and cemetery are a fair 

distance from the site.  

8.3 Potential Receptors 

In the context of the proposed future land use, the following potential receptors of ground 

contamination were identified: 

Human Health 

 Future site users of the recreation ground and sports pitches 

 Construction workers. 

 Current site users 



LE/QEMS/Doc 07-5-01 – Dec 2022   LP3176 Lapstone Playing Fields 

P a g e  | 15

Controlled Waters 

 Secondary A aquifer in the Wittering Formation and Whitecliff Sand Formation. 

 Proposed wetland onsite. 

 Drainage ditches onsite.   

 Inland river 200m to the west of the site.  

Other 

 Material construction of buildings and infrastructure. 

 Neighbouring properties. 

8.4 Potential Contaminant Linkages

The potential plausible contaminant linkages are summarised in the table appended in 

Appendix E and were assigned a qualitative risk classification in line with the guidance 

presented in Annex 4 of R&D66.  The preliminary risk levels were determined following a 

review of the available desk-based information with the significance of particular contaminant 

linkages being dependant both upon the likelihood of exposure occurring and the severity of 

that exposure. 

8.4.1 Human Health 
The proposed development is not changing significantly from its current use as a recreational 

sports pitches for cricket. Therefore, most generic Contaminated Land Exposure Assessment 

(CLEA)6 exposure linkages between humans and potential contaminants in the ground are 

plausible i.e. direct ingestion of soil, and inhalation of indoor and outdoor vapours and dusts.  

Groundworkers could be potentially exposed via all these pathways. No edible plants are 

understood to be grown on site and consumption of grown produce is therefore not 

considered a plausible pathway.   

There is a low likelihood for high concentrations of contaminants to be present in the potential 

sources on-site. The continued use of the site as recreational ground/public open space is also 

not considered to be a significantly sensitive site use and so the severity of exposure to any 

contaminants is low. Furthermore, the made ground associated with the buildings onsite 

(which is considered to be the main potential source of contamination) will not be disturbed 

by the proposed activities and so the likelihood of current and future site users being exposed 

6 Environment Agency ‘Updated technical background to the CLEA model’ Science Report:  

SC050021/SR3.  January 2009. 
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is low. Therefore, the overall potential for unacceptable risks to human health via these 

pathways is considered to be very low 

The assessment of future site users is considered to be protective of the surrounding off-site 

residents and commercial workers.  

8.4.2 Ground Gases 
Potential offsite sources of ground gases were identified as the historical landfill 250m to the 

northeast and the cemetery 300m to the north. Given that no buildings are proposed to be 

constructed, any ground gases that may migrate beneath the site will be dispersed within the 

atmosphere and thus significantly reducing the potential concentration of ground gases that 

could be inhaled.  

Furthermore, any potential made ground beneath the club house is unlikely to generate 

significant concentrations of gases, given the size and nature of the building, so it is unlikely 

that ground gases could build up in confined spaces within building structures and be released 

particularly during significant falling and low-pressure atmospheric conditions. Offsite sources 

are also unlikely to generate high concentrations of gases which could migrate beneath the 

site.  

Therefore, the overall risk to current and future site users from ground gases is considered 

to be very low.  

8.4.3 Controlled Waters 
The site is underlain by the Wittering Formation and Whitecliff Sand Formation, both of which 

are classified as Secondary A aquifers in the bedrock. The water table is anticipated to be at 

depth, possibly 20mbgl or greater, based on local BGS boreholes. Drainage ditches are present 

onsite, which flow into an inland river 200m to the west. A wetland is also proposed to be 

developed as part of the proposed works in the southwest of the site.  

Low to very low concentrations of contaminants are anticipated to be present within the soils 

onsite. Based on this and the fact that groundwater is likely to be present at a significant depth 

below the site, it is unlikely that the Secondary A aquifers underlying the site will be significantly 

impacted by leaching of contaminants into the groundwater. Therefore, the overall risk to 

groundwater is considered to be low. The overall risk to surface water features, both the 

current drainage ditches and the proposed wetland, is also considered to be low given the low 

concentrations of contaminants anticipated in the soils onsite.  

8.4.4 Below Ground Infrastructure 
The area where the new cricket pitches will be constructed is previously undeveloped ground 

which is unlikely to be contaminated. Therefore, the potential for unacceptable impacts to 

below ground infrastructure, including concrete and plastic pipework, is considered to be very 

low. 
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8.5 Summary of Geo-Environmental Preliminary Risk Assessment 

The main potential source of contamination present on site was considered to be made 

ground which may be present in the northeast of the site in the locality of the carpark and 

club house building. However, given that neither the car park nor the clubhouse will be 

disturbed by the proposed works, the overall risk to future site users from this is considered 

to be very low.  The pumping station which is located in the same area is also expected to 

pose a very low risk for the same reason.  

Low concentrations of contaminants are anticipated within the soils onsite, including any 

within potential made ground, based on the nature of the site, and therefore the risk to 

controlled waters is also considered to be very low. Ground gas risk is also considered to be 

very low and unchanging due to the work. 

9 Geotechnical Risk Assessment  

9.1 Preliminary Ground Model 

Based on the findings of the desk study, the preliminary ground model for the site is 

summarised in Table 3 below. 

Table 3: Preliminary Ground Model 
Ground Model Characteristics Notes

Ground Conditions Bedrock: Whitecliff Sand Member 

(north), Wittering Formation (south) 

The northern third of site comprises sand, 

with patches of flint gravel and silty clayey 

sand. The southern section is characterized 

by laminated clay, interbedded and overlain 

with sand.  

Groundwater Local boreholes indicate groundwater 

at >20m bgl 

Deposits beneath the site are variable and 

some perched groundwater may be present 

in sandy horizons.  

Surface Water 

features 

Drainage ditches along the north-

eastern and north-western site 

borders 

Ditches culverted beneath the centre and 

south of the site.  

Topography Generally flat Conditions to comply with sports regulations 

mean the site must be on level ground. 

Existing structures Two storey clubhouse building in the 

north-eastern corner of site along 

with an equipment storage shed in the 

central eastern side of site. 

Clubhouse will not be disturbed by proposed 

works.  

History Open undesignated fields with sports 

pitches and club house built in early 

2000s 

The proposed cricket pitches will be built on 

previously undeveloped land, so risk of 

contamination is low. 
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9.2 Geotechnical Risk Register 

In order to establish the minimum requirements for geotechnical investigations, designs and 

post construction monitoring, it is necessary to establish the complexity of the geotechnical 

design and the associated risks. 

The preliminary geotechnical risk register for the proposed development is summarised in the 

table in Appendix E.  Details of the risk assessment methodology are presented in Appendix 

E AMEND QRA table for attachment in Appendix E.  

9.3 Summary of Preliminary Geotechnical Risk Register 

Based on the proposed development and review of information relating to the site, no 

geotechnical hazards were assessed as a substantial to intolerable risk.  

The soils onsite were considered to be a low risk of shrink-ability, though there may be some 

variability in the soils beneath the site given the mapped geology. The natural soils are also 

considered to be frost-susceptible, due to the presence of fine particles (silt, fine sand) in the 

mapped geology. However, neither geotechnical hazard is considered to pose a significant risk 

to the proposed cricket pitch.  

10 Sustainability Considerations 

The geological, geotechnical and hydrological conditions of the site along with the potential 

for contamination can significantly influence the suitability of sustainable options on site.  

The conceptual site model has indicated a low risk of contamination on site as such it is 

anticipated subject to testing that the soils will be suitable for reuse on site and caution should 

be taken to limit the disturbance of natural soils.  

11 Recommendations for Intrusive Ground 
Investigation 

No significant geo-environmental and geotechnical risks have been identified as part of the 

desk study review, and therefore no site investigation works are deemed to be required to 

support the proposed cricket pitch construction. However, it is recommended that some 

sampling and geotechnical laboratory analysis is undertaken to characterise the natural soils 

onsite for earthworks purposes. This will allow for a suitable earthworks strategy to be 

devised and improve the reuse potential of the natural soils onsite.  
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LIMITATIONS  

This report is confidential to the Client, and Leap Environmental Ltd accepts no responsibility 

whatsoever to third parties to whom this report, or any part thereof, is made known, unless 

formally agreed by Leap Environmental Ltd beforehand. Any such party relies upon the report 

at their own risk.  Unless explicitly agreed otherwise in writing, this report has been prepared 

under LEAP’s standard terms and conditions, as included in the quotation for this works. 

This report has been prepared by Leap Environmental Ltd on the basis of information received 

from a variety of sources which Leap Environmental Ltd believes to be accurate.  Nevertheless, 

Leap Environmental Ltd cannot and does not guarantee the authenticity or reliability of the 

information it has obtained from others. 

Leap Environmental Ltd has used all reasonable skill, care and diligence in the design and 

execution of this report, taking into account the manpower and resources devoted to it in 

agreement with the Client. Although every reasonable effort has been made to obtain all 

relevant information, all potential contamination, environmental constraints or liabilities 

associated with the site may not necessarily have been revealed.  LEAP cannot be held 

responsible for any disclosures or changes in regulation that are provided post production of 

this report, and will not automatically update the report. 

The conclusions reached in this report are necessarily restricted to those which can be 

determined from the information consulted, and may be subject to amendment in the light of 

additional information becoming available. These conclusions may not be appropriate for 

alternative schemes. 



LE/QEMS/Doc 07-5-01 – Dec 2022   LP3176 Lapstone Playing Fields 

APPENDIX B – Figures and Drawings 

Figures and Drawings



Client: Eastleigh Borough Council Date: 13th January 2023 Project ID: LP3176
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APPENDIX E – Preliminary Risk Assessment & Geotechnical 
Risk Register Tables 

Preliminary Risk 

Assessment & 

Geotechnical Risk 

Register Tables 



Preliminary Qualitative Risk Assessment of Plausible Contaminant Linkages LP3176 Lapstone Playing Fields

Contaminant Receptor Pathway1 Likelihood of 

Exposure

Severity of 

Exposure

Risk 

Classification

Notes

Future and Current 
Site Users

Dermal contact, ingestion and 
inhalation of soil particles Unlikely Minor Very low risk

The proposed development does not feature 
houses, gardens or allotments as its future use is 
as a sports ground, so there is low potential for 
ingestion of soils. The made ground beneath the 
buildings, the main potential source of 
contamination, will not be disturbed as part of the 
proposed development and it is therefore very 
unlikely that future site users will come into 
contact with contaminants. There was also no 
evidence of leakages from the pumping station, 
so contamination derived from this is unlikely to 
be present in significant concentrations onsite. 

Construction workers

Dermal contact, ingestion and 
inhalation of soil particles Unlikely Minor Very low risk

No significant soil contamination is expected 
from the potential made ground and wastewater 
pumping station, and neither will be disturbed by 
the proposed works. Construction workers are 
also  expected to wear adequate PPE which will 
exposure.

Secondary A aquifer 
in underlying 
Wittering Formation 
and White Cliff 
Formation Vertical infiltration and leaching 

from impacted on-site soils Low likelihood Mild Low risk

The concentrations of contaminants of the 
potential onsite sources are anticipated to be 
low, so it is likely that significant vertical leaching 
will take place. There are also no local 
groundwater abstraction licenses that could be 
impacted by such leaching. 

Drains onsite and 
inland river 200m to 
the west, and 
proposed wetland

Surface water run-off Low likelihood Mild Low risk

No significant contamination is anticipated to be 
present within the onsite sources, and therefore 
it is unlikely that the drainage ditches onsite and 
the inland river connected to them would be 
significantly impacted. 

All contaminants 
in soils
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Preliminary Geotechnical Risk Register

  =

Geotechnical risk is the risk to building and construction work  created by the site ground conditions.  The Preliminary Geotechnical Risk Register has been 

compiled to provide an assessment of the likely risks that may impact on the proposed development based on the results of the desk study, and should be used 

to specify the type and extent of the intrusive investigation and testing undertaken, and to identify potential mitigation measures to control the risk to an 

acceptable level.

The inclusion of a risk in the register does not indicate that the risk is present, rather the likelihood of mitigation measures being required due to that risk, based 

on the available data.  Equally, a risk classified as low indicates that mitigation measures are unlikely to be required  for the hazard identified based on the 

available data.  

The risk register should be developed and refined throughout the design process such that it will enable the management of geotechnical risk.

The Geotechnical Risk Register has been developed in accordance with the guidance presented in ICE/DETR Document "Managing Geotechnical Risk" (2002).  The 

degree of risk (R) is determined by assessing the likelihood of a hazard (L) occurring and the effect of the hazard (E) on the project (R=LxE).  The effect may be 

measured in one or more aspect e.g.  increased cost, delays in the program, health and safety etc.  The scale of the  likelihood, effect and risk are determined as 

follows:-

             x

Degree of 
Risk

Risk Level Action required

1-4 Trivial None

5-8 Significant Consider cost effective solutions or improvements at no 
extra cost

9-12 Substantial Work must not start until risk has been reduced.  
Additional resource required

13-16 Intolerable Work must not start until risk has been reduced. If risk can 
not be reduced, project should not proceed.

Degree of Risk
Scale Likelihood Chance

4 Probable >1 in 2

3 Likely 1 in 10 to 1 
in 2

2 Unlikely 1 in 100 to 
1 in 10

1 Negligible <1 in 100

Likelihood of Occurrence
Scale Likelihood Chance

4 Probable >1 in 2

3 Likely 1 in 10 to 1 
in 2

2 Unlikely 1 in 100 to 
1 in 10

1 Negligible <1 in 100

Likelihood of Occurrence Scale Effect Increase in 

cost or time

4 Very High >10%

3 High 4-10%

2 Low 1-4%

1 Very Low <1%

Effect of Hazard
Scale Effect Increase in 

cost or time

4 Very High >10%

3 High 4-10%

2 Low 1-4%

1 Very Low <1%

Effect of Hazard

Page 1
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Hazard Effect

Likelihood of 

Occurrence

Effect of 

Hazard

Risk 

Classification Notes

Deepened foundations

Unlikely Low Trivial

Unstable excavations

Unlikely Low Trivial

Bearing capacity failure
Unlikely Low Trivial

Excessive settlement
Unlikely Low Trivial

Unstable excavations/ running sands
Unlikely High Significant

Dewatering
Unlikely High Significant

Contamination Unlikely Low Trivial

Deep Excavations Deepened foundations
Unlikely Low Trivial

Deep excavations on-site not anticipated to be 
required

Working in highway Traffic Management Negligible Very low Trivial No works anticipated within the highway

Deepened foundations

Unlikely High Significant

Heave

Unlikely High Significant

Frost Susceptible soils Road Design

Likely Low Significant

Soils on site may be deemed frost susceptible, due 
to the sandy clay composition of the Wittering 
Formation and Whitecliff Sand Member.

Aggressive ground conditions for 
Concrete

Concrete design

Unlikely Low Trivial

Naturally occurring soils on site not anticipated to 
contain elevated levels of sulphate based on 
published geology

Local stability Negligible High Trivial

Global stability Negligible High Trivial

Mining Suitability for development
Negligible High Trivial

Groundsure report indicates no on site history with 
no mining activities recorded within 750m of site.

Ground dissolution/ Natural 
cavities

Remedial measures

Negligible High Trivial

Groundsure report indicates no hazard based on 
published geology which is not susceptible to 
natural cavities

BGS borehole data from 235m southeast of the site 
indicated was not reached till approx. 20m bgl. Not 
anticipated to be excessively shallow across site. 
Perched water could be encountered in clayey 
horizons

Area where sports pitches are going to be built  has 
not been previously developed and therefore no 
significant thickness of made ground is anticipated 
given the site history

Groundsure report indicates no hazard based on 
published geology. Strata on-site is not deemed 

excessively compressible

Groundsure report indicates a very low risk based 
on published geology. Shallow foundations may 

require localised deepening in any clayey horizons 
adjacent to mature trees

Site slopes gently downwards from east to west by 
c. 5m.

Slope Stability/Retaining 
Structure

Shrinkable soils

High Groundwater Table

Compressible Ground

Made Ground

Page 2
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Landfill Land gas

Unlikely High Significant

No landfill recorded on site. Historical landfills 
identified c. 250m north and 270m northeast. There 
is no record of them being infilled.

Contaminated land Remedial measures

Negligible High Trivial

Given the site history and the lack of any significant 
potential offsite sources, the likelihood of 
contamination is considered to be low

Archaeological remains Remedial measures Negligible High Trivial LEAP is not aware of any such features onsite.

UXO UXO supervision
Unlikely Very high Significant

UXO risk has been deemed LOW based on Zetica 
mapping
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