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1. INTRODUCTION 

1.1. General 

Ground and Water Limited were instructed by East Horton Golf Club on the 17th April 2024 to conduct 

a Phase I Desk Study on the site at Phase 1, East Horton Golf Club, Mortimers Lane, Fair Oak SO50 7EA. 

The scope of the investigation was detailed within the emailed fee proposal from Francis Williams 

dated 10th April 2024. 

1.2. Aims of the Investigation 

This Phase 1 Desk Study was undertaken to advise the client on risk factors pertaining to the site with 

special reference to former and present day potential contaminative uses and their impact on 

sensitive receptors, these being human health, controlled waters, buildings, building materials and 

services. 

This Phase I Desk Study comprises a Tier 1 Preliminary Risk Assessment, under Land Contamination 

Risk Management (LCRM). 

1.3. Conditions and Limitations 

This report has been prepared based on the terms, conditions and limitations outlined within 

Appendix A. 

This version of the report (V1.02) supersedes the previous version (V1.01). 

1.4. Technical Glossary 

Generic technical terms and their description can be viewed within the glossary provided within 

Appendix B. 
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accessibility improvements and alleviation of waterlogging and poor drainage. No demolition, new 

buildings or new water crossings proposed. No works within Flood Zone. 

Phase 2 (Parkland Course) of the proposed development includes the closure of holes 14, 15 and 18, 

reprofiling and landscaping to create a new 300 yard driving range, creating of swales and drainage to 

reduce waterlogging and improve drainage and construction of a new driving range building. No 

demolition or new water crossings proposed. No works with Flood Zone.  

Generally the proposed development aims to achieve drainage improvement through reprofiling, 

leading to an improvement in play and allowing the golf course to be open more regularly, ensuring 

its viability. 

The proposed development plan can be seen within Figure 4. 

2.4. Geology 

The British Geological Survey Solid and Drift Geology Map for the Fairoak area (Southampton Sheet 

No. 315) revealed that the site was underlain by superficial Alluvium in an ~80m wide band running 

parallel to the route of the River along the southern boundary of the site. The majority of the site was 

noted to not have superficial deposits present. Bedrock deposits of the London Clay Formation were 

noted underlying the entire site. An area of Made Ground was noted adjacent to the western 

boundary of the site comprising the Fairoak Landfill measuring 255m wide by 490m long. 3No. further 

historic landfills were noted beyond the Fairoak Landfill to the north of the site. Bedrock deposits of 

the Durley Sand Member was noted 70m south of the site. Bedrock deposits of the Wittering 

Formation were noted 160m south of the site.  No other areas of Made Ground or Reworked Ground 

were noted within a 250m radius. 

Superficial deposits (Drift) are the youngest geological deposits formed during the most recent period 

of geological time. They rest on older deposits or rocks referred to as bedrock (Solid), which are the 

main mass forming the Earth. Bedrock is present everywhere, whether exposed at the surface in 

outcrops or concealed beneath superficial deposits or water. 

Alluvium 

Alluvium is the most recent river or estuarine deposit and generally comprises silty clays usually with 

an appreciable organic content.  Lenses of sand and gravel are also commonly found, as are pockets 

of peat. 

 

London Clay Formation – Hampshire Basin 

In the Hampshire Basin area the London Clay Formation comprises blue, brown and grey clay with 

yellow and grey sands and silts interspersed with pebble beds. Localised developments of sandstone 

also occur. Concretions of argillaceous limestone in nodular form (Claystones) occur throughout the 

formation. Crystals of Gypsum (Selenite) are often found within the weathered part of the London 

Clay Formation, and precautions against sulphate attack to concrete are sometimes required. The 

basement beds of the London Clay Formation are sandy with rounded flints. 

 

A BGS borehole (SU51NW29) located ~1.59km east of the site revealed a 1.50m capping of Topsoil 

over a brown to grey clay of the London Clay Formation to a depth of 32.00m bgl, underlain by reddish 

brown to yellowish green clay of the Lambeth Group to a depth of 35.00m bgl. This was underlain by 
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the Upper Chalk Formation to the base of the borehole at a depth of 105.00m bgl. The rest water level 

was noted at 11.00m bgl upon completion of the borehole. 

2.5. Hydrogeology and Hydrology 

A study of the aquifer maps on the DEFRA website revealed the site was underlain by a Secondary 

(Aquifer) Aquifer comprising the superficial Alluvial Deposits where present. No designation was 

present for superficial deposits given their likely absence across much of the norther and western 

portions of the site. The underlying London Clay Formation was classified as Unproductive Strata. 

Examination of the Environment Agency records showed that the site did not fall within a 

Groundwater Source Protection Zone (SPZ) as classified in the Policy and Practice for the Protection 

of Groundwater. 

The Horton Heath Stream was noted running in a north-east to south-west direction along the eastern 

boundary of the site, and cutting into the site boundary.  A number of ponds were noted surrounding 

the site including 170m north, 3No. located 40 – 250m east of the site and 1No. adjacent to the south-

western corner of the site within the Fair Oak Landfill complex. A tributary of the stream was noted 

90m south of the site and a second was noted adjacent to the north-eastern corner of the site. No 

other surface water features were noted within a 250m radius of the site. 

2No. surface water abstraction points for irrigation were noted, one historical and one current 

adjacent to site. 

From analysis of hydrogeological and topographical maps the actual groundwater table was 

anticipated to be encountered at shallow depth within the Alluvial deposits where present on-site. 

Some amounts of groundwater however may be present at shallower depths within Made ground or 

capping Head Deposits where present or silty/sandy pockets of the London Clay Formation. It was 

considered that groundwater was flowing in a south-westerly direction toward the Horton Heath 

Stream in line with local topography.  

Examination of the Environment Agency records showed that the northern and western portions of 

the site were located within a Flood Zone 1, i.e. an area with a low probability of fluvial flooding. 

Adjacent to the Horton Heath Stream occupying an ~35m wide strip running parallel to the eastern 

boundary of the site was located within Flood Zone 3, i.e.an area with high probability of flooding. 

The Groundsure Datasheets revealed the site was at a high risk of flooding from rivers and the sea. 

The datasheets also revealed the northern and western portions of the site to be at a low risk of 

groundwater flooding, with the 35m wide portion of the site adjacent to the stream at a high risk of 

surface water flooding. The datasheets also revealed the northern and western portions of the site to 

be at a negligible/low risk of surface water flooding, with the 35m wide portion of the site adjacent to 

the stream at a high risk of surface water flooding. 

2.6. Radon 

A review of the freely available UK Health Security Agency radon database, UK Radon, indicated that 

the site was located within a 1km grid square, where the maximum radon potential of 3 – 5% was 

recorded for above ground structures. Basic radon protection measures are required in areas where 

more than 3% of houses are at or above the Action Level. 
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Basic Radon Protection Measures are required on-site. 

2.7. Internet Search (Site Setting) 

2.7.1. Available Unexploded Ordnance (UXO) Map Review 

A review of the data available on www.zeticauxo.com/ revealed the site was located within a low-risk 

area associated with unexploded ordnance (UXO), as indicated by having <15 bombs dropped per 

1000 acres. No Strategic Targets or Other Points of Notice were recorded within a 1km radius of the 

site.  

2.7.2. Historical Landfill Tool Review 

A review of the data available on www.groundsure.io/ revealed a Authorised Landfill located adjacent 

to the western boundary of the site – Fair Oak Landfill. 3No. Historic Landfills were noted beyond the 

Fair Oak Landfill. Knowle Lane Landfill 280m north-west of the site, Knowlehill Lane Landfill noted 

280m west of the site and Harding Copse & Scotland Copse Lanfill 520m west of the site. No other 

areas of Historic or Authorised Landfilling.  
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At the time of the earliest aerial photography, 1999, the site appears to be occupied by the golf course 

within the north-eastern third of the site. With a green and bunkers visible. The remainder of the site 

to the south-west appears to be undeveloped open land. The stream is visible along the eastern 

boundary of the site with pockets of vegetation noted along it. The main golf centre and car park is 

noted adjacent to the northern boundary of the site. No significant changes are noted from the 2005, 

2013, 2017and 2020 aerial imagery.  

Surrounding the site environs in 199 the golf centre and parking area is visible adjacent to the northern 

boundary of the site. Durley Copse is visible adjacent to the southeast of the site with the fairway 

visible to the east of the site. Adjacent to the west of the site activity can be seen on the Fair Oak 

landfill. It is not clear whether it is still being backfilled or if the works are related to the 

decommissioning. No changes are then noted up until 2013 at which point the Fair Oak Landfill 

appears to be entirely backfilled with no activity noted on-site. No changes are then noted up until 

the present day. 
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6. PRELIMINARY RISK ASSESSMENT 

6.1. Contaminant Source-Pathway-Receptor Model 

In the UK, the assessment of risk from contamination follows the source-pathway-receptor (SPR) 

approach. For a risk to be present there must be a source of contamination, a receptor or receptors, 

and a pathway for contaminants to migrate or be absorbed. If one of these three elements are absent, 

it is considered that there is no risk of harm. If, however, there is a linkage between any given source 

and any given receptor, then a risk-based approach is used to assess the significance or impact of the 

pollutant linkage. 

This Phase 1 Desk Study has been used to identify potential on-site and off-site sources of 

contamination, which are summarised in this section of the report. Additional potential sources of 

contamination identified within the Desk Study have been discounted based on the absence of a 

realistic SPR linkage (i.e. the distance from the site or the nature or age of any potential contamination 

sources). 

In line with the requirements of BS 21365:2020, Soil Quality – Conceptual site models for potentially 

contaminated sites, the Conceptual Site Model (CSM) can be described in text, tabulated or presented 

as a figure. A tabulated CSM is provided in Section 6.6 of this report, where each component is 

discussed in the following sections. 

6.2. Potential On-site Sources of Contaminants 

This Desk Study revealed that at the time of the earliest historical mapping (1868) the site comprised 

part of an undeveloped open plot of land, likely agricultural land/fields. A stream was noted flowing 

in a north-east to south-west direction along the eastern boundary of the site. By 1999 the north-

eastern third of the site is being used for golf course itself. The remaining two-thirds of the site appear 

to remain open and undeveloped land, where it remained unchanged to present day. 

The Phase 1 Desk Study revealed the following on-site sources of contamination: 

• The site has undergone re-profiling within the north-eastern third of the site that forms part of the 

golf course. A thin capping of Made Ground may be encountered within this area. 

Contaminants of concern associated with Made Ground deposits include; metals, Petroleum 

Hydrocarbons (TPHs), Polycyclic aromatic hydrocarbons (PAHs), asbestos, sulphates, volatile 

organic compounds (VOCs) and ground gases.  

• Along the length of the Horton Heath River, Alluvial Deposits are mapped according to the BGS 

records. Alluvium has the potential to pose a risk from a ground gas perspective.  

6.3. Potential Off-site Sources of Contaminants 

The Phase 1 Desk Study revealed the following potential off-site sources of contamination: 

• The nearby site environs are noted to have been developed, particularly adjacent to the northern 

boundary of the site. Made Ground will be encountered within this area and has the potential to 

pose a risk to the site. 
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Contaminants of concern associated with Made Ground deposits include; metals, Petroleum 

Hydrocarbons (TPHs), Polycyclic aromatic hydrocarbons (PAHs), asbestos, sulphates, volatile 

organic compounds (VOCs) and ground gases.  

• As recorded on Groundsure.io, the groundsure historical maps and datasheets a number of 

backfilled former sand pits/gravel pits and ponds are recorded adjacent to the western boundary 

of the site extending to ~450m west of the site. The land to the west of the site is designated as a 

current landfill. Similarly a number of smaller features were recorded to the east and south east of 

the site within a 250m radius of the site. Backfilled voids were often filled with hazardous 

putrescible material that has the potential to pose a moderate risk to the site from both a soil and 

ground gas perspective.  

Contaminants of concern associated with backfilled Made Ground deposits include; metals, 

Petroleum Hydrocarbons (TPHs), Polycyclic aromatic hydrocarbons (PAHs), asbestos, sulphates, 

volatile organic compounds (VOCs) and ground gases.  

• A tank was noted 165m north of the site. Given the distance from the site and the groundwater 

flow direction to the south-west any contamination would likely have been degraded and away 

from the site. Therefore this feature is considered to pose a negligible risk to the site. 

6.4. Potential Receptors 

At the time of reporting, February 2025, the proposed development was understood to comprise 

relandscaping of the existing 1st tee and 18th Green of Greenwood Course. The relandscaping is 

inclusive of planting, grading, turf or seed providing and external wedding ceremony area on-site. The 

proposed development includes proposals to improve the drainage within the wider landholding as it 

is a low lying area. The proposed development plan can be seen within Figure 4. 

Based on the proposed development, the potential receptors are presented below and comprise: 

Human Health 

• End users of the site (Future site visitors);  

• Construction workers during redevelopment; 

• Site operatives during maintenance works; and 

• Neighbours and members of the public. 

Flora and Fauna 

• Vegetation within soft landscaped areas; 

• Ecological Receptor (Durley Copse ~5m east). 

Building Materials and Services 

• Buildings; 

• Buried concrete; 

• Confined spaces; and 

• Underground services (Water Pipes). 

Controlled Waters 

• Secondary A Aquifers (Alluvium, Whitecliff Sand Member & Durley Sand Member); and  
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7. RECOMMENDATIONS AND PHASE II OBJECTIVES 

This section of the report will present recommendations for the further investigation of each plausible 

pollutant linkage identified by the Conceptual Site Model.  

It is recommended that an intrusive ground investigation is undertaken at the site to evaluate the risk 

that contaminants of concern within the soils and groundwater may affect end-users. This should 

determine the underlying ground and groundwater conditions and include an assessment of the level 

of contamination to enable the quantification of the ground-related risks associated with the 

proposed redevelopment.  

Consideration should be given to the testing of soil samples recovered from exploratory holes for 

chemical laboratory testing. The testing should be for a broad range of contaminants in accordance 

with DEFRA / CLEA methodologies and include the contaminants of concern identified within the 

Conceptual Site Model. 

7.1. Soils 

It is possible that asbestos and asbestos containing materials will be incorporated within any Made 

Ground. An asbestos management strategy should be implemented to ensure that any asbestos 

uncovered during the investigation does not pose a risk to members of the public that use the site. 

On the basis of the Phase 1 Site Assessment the following contaminants of concern have been 

identified and should be included in the chemical analysis suite for the ground investigation: 

• Asbestos. 

• Semi-metals and heavy metals; 

• Poly-cyclic aromatic hydrocarbons (PAHs); 

• Speciated TPH including full aliphatic/aromatic split; 

• Volatile/semi-volatile organic compounds – BTEX Used as marker compounds; and 

• Sulphates; 

 

The list above does not imply that these determinands are present on-site or that they are likely to 

cause contamination issues at the site. The ground investigation will be used to prove the presence or 

absence of these contaminants. The sampling and testing strategy must be in line with current 

standards. Random sampling should be adopted across the site. Results should be assessed against 

suitable assessment criteria to be protective of human health as well as vegetation. 

Sub-surface concrete may be damaged due to being in contact with aggressive ground conditions. 

Sampling should be undertaken where the proposed foundations will be in contact with Made Ground 

and/or natural ground and tested for aggressive ground conditions (sulphates/pH). Classification 

should then be undertaken of the ground conditions in accordance with Building Research 

Establishment Special Digest 1, 2005, ‘Concrete in Aggressive Ground’. 

7.2. Services 

The CSM has identified a moderate risk for aggressive ground conditions that may affect water supply 

pipes as part of the development. Consideration should be given to the targeted sampling (0.75 – 
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Very Low to Moderate permeability and may not be suitable for surface water disposal. These will be 

subject to on-site testing.  
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East Horton Golf Club February 2025 

Figure 2 – Site Development Area GWPR5988 
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East Horton Golf Club February 2025 

Figure 3 – Aerial View of The Site GWPR5988 
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East Horton Golf Club February 2025 

Figure 4 – Proposed Development Plan View GWPR5988 
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The ground is a product of continuing natural and artificial processes. As a result, the ground will 

exhibit a variety of characteristics that vary from place to place across a site, and also with time. Whilst 

a ground investigation will mitigate to a greater or lesser degree against the resulting risk from 

variation, the risks cannot be eliminated. 

The report has been prepared on the basis of information, data and materials which were available at 

the time of writing. Accordingly, any conclusions, opinions or judgements made in the report should 

not be regarded as definitive or relied upon to the exclusion of other information, opinions and 

judgements. 

The investigation, interpretations, and recommendations given in this report were prepared for the 

sole benefit of the client in accordance with their brief; as such these do not necessarily address all 

aspects of ground behaviour at the site. No liability is accepted for any reliance placed on it by others 

unless specifically agreed in writing. 

Any decisions made by you, or by any organisation, agency or person who has read, received or been 

provided with information contained in the report (“you” or “the Recipient”) are decisions of the 

Recipient and we will not make, or be deemed to make, any decisions on behalf of any Recipient. We 

will not be liable for the consequences of any such decisions. 

Current regulations and good practice were used in the preparation of this report. An appropriately 

qualified person must review the recommendations given in this report at the time of preparation 

of the scheme design to ensure that any recommendations given remain valid in light of changes in 

regulation and practice, or additional information obtained regarding the site. 

Any Recipient must take into account any other factors apart from the Report of which they and their 

experts and advisers are or should be aware. The information, data, conclusions, opinions and 

judgements set out in the report may relate to certain contexts and may not be suitable in other 

contexts. It is your responsibility to ensure that you do not use the information we provide in the 

wrong context. 

This report is based on readily available geological records, the recorded physical investigation, the 

strata observed in the works, together with the results of completed site and laboratory tests. Whilst 

skill and care has been taken to interpret these conditions likely between or below investigation 

points, the possibility of other characteristics not revealed cannot be discounted, for which no liability 

can be accepted. The impact of our assessment on other aspects of the development required 

evaluation by other involved parties. 

The opinions expressed cannot be absolute due to the limitations of time and resources within the 

context of the agreed brief and the possibility of unrecorded previous in ground activities. The ground 



 

 

conditions have been sampled or monitored in recorded locations and tests for some of the more 

common chemicals generally expected. Other concentrations of types of chemicals may exist. 

The conclusions and recommendations relate to Phase 1 East Horton Golf Centre, Mortimers Lane, 

Fair Oak SO50 7EA. 

Trial hole is a generic term used to describe a method of direct investigation. The term trial pit, 

borehole or window sampler borehole implies the specific technique used to produce a trial hole. 

The depth to roots and/or of desiccation may vary from that found during the investigation. The client 

is responsible for establishing the depth to roots and/or of desiccation on a plot-by-plot basis prior to 

the construction of foundations. Where trees are mentioned in the text this means existing trees, 

recently removed trees (approximately 15 years to full recovery on cohesive soils) and those planned 

as part of the site landscaping. 

Ownership of copyright of all printed material including reports, laboratory test results, trial pit and 

borehole log sheets, including drillers log sheets, remain with Ground and Water Limited. Licence is 

for the sole use of the client and may not be assigned, transferred or given to a third party. 

Only our client may rely on this report and should this report or any information contained in it be 

provided to any third party we accept no responsibility to the third party for the contents of this report 

save to the extent expressly outlined by us in writing in a reliance letter addressed from us to the third 

party. 

Recipients are not permitted to publish this report outside of their organisation without our express 

written consent. 
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TECHNICAL GLOSSARY 

The list of possible definitions within the report may be seen below. Please note that some definitions may not 

be relevant to this report. 

HYDROGEOLOGY: 

A Principal Aquifer is a layer of rock or drift deposits that have high intergranular and/or fracture permeability 

- meaning they usually provide a high level of water storage. They may support water supply and/or river base 

flow on a strategic scale.  In most cases, principal aquifers are aquifers previously designated as major aquifer. 

Secondary (A) Aquifers consist of deposits with permeable layers capable of supporting water supplies at a local 

rather than strategic scale, and in some cases forming an important source of base flow to rivers. These are 

generally aquifers formerly classified as Minor Aquifers. 

Secondary (B) Aquifers consist of deposits with predominantly lower permeability layers with may stoke and 

yield limited amounts of groundwater due to localised features such as fissures, think permeable horizons and 

weathering. These are generally the water-bearing parts of the former non-aquifers. 

Secondary Aquifers (Undifferentiated) are assigned in cases where it has not been possible to attribute either 

category A or B to a rock type.  In most cases, this means that the layer in question has previously been 

designated as both a minor aquifer and non-aquifer in different locations due to the variable characteristics of 

the rock type. 

Unproductive Strata are rock layers with low permeability that have negligible significance for water supply or 

river base flow. These were formerly classified as non-aquifers. 

FLOOD ZONES: 

Environment Agency Flood Zone 2, defined as; land having between a 1 in 100 and 1 in 1,000 annual probability 

of river flooding; or land having between a 1 in 200 and 1 in 1,000 annual probability of sea flooding. 

Environment Agency Flood Zone 3 shows the extent of a river flood with a 1 in 100 (1%0 or greater chance of 

occurring in any year or a sea flood with a 1 in 200 (0.5%) or greater chance of occurring in any year. 

Environment Agency Flood Zone 3 area that benefits from flood defences, defined as; land and property in this 

flood zone would have a high probability of flooding without the local flood defences. These protect the area 

against a river flood with a 1% chance of happening each year, or a flood from the sea with a 0.5% chance of 

happening each year. 

GROUNDWATER SOURCE PROTECTION ZONES (SPZS): 

Inner Zone (SPZ1): This zone is 50 day travel time of pollutant to source with a 50 metres default minimum 

radius. 



 

 

Outer Zone (SPZ2): This zone is 400 day travel time of pollutant to source. This has a 250 or 500 metres minimum 

radius around the source depending on the amount of water taken. 

Total Catchment (SPZ3): This is the area around a supply source within which all the groundwater ends up at 

the abstraction point. This is the point from where the water is taken. This could extend some distance from the 

source point. 

Zone of Special Interest (SPZ4): This zone is where local conditions require additional protection. 

IN-SITU STRENGTH GEOTECHNICAL TESTING: 

Windowless Sample and/or Cable Percussion and/or Rotary Boreholes provide samples of the ground for 

assessment but they do not give any engineering data. The standard penetration test (SPT) is an in-situ dynamic 

penetration test designed to provide information on the geotechnical engineering properties of soil. The test 

uses a thick-walled sample tube, with an outside diameter of 50mm and an inside diameter of 35mm, and a 

length of around 650mm. This is driven into the ground at the bottom of a borehole by blows from a slide 

hammer with a weight of 63.5kg falling through a distance of 760mm. The sample tube is driven 150mm into 

the ground and then the number of blows needed for the tube to penetrate each 75mm up to a depth of 450mm 

is recorded. The sum of the number of blows is termed the "standard penetration resistance" or the "N-value". 

Dynamic Probing involves the driving of a metal cone into the ground via a series of steel rods. These rods are 

driven from the surface by a hammer system that lifts and drops a 63.5kg (SHDP) hammer onto the top of the 

rods through a set height, thus ensuring a consistent energy input. The number of hammer blows that are 

required to drive the cone down by each 100mm increment are recorded. These blow counts then provide a 

comparative assessment from which correlations have been published, based on dynamic energy, which permits 

engineering parameters to be generated. (The Dynamic Probe ‘Super Heavy’ (SHDP) Tests were conducted in 

accordance with BS 1377; 1990; Part 9, Clause 3.2). 
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Historical Maps 

































1:1,250 Scale Grid Index





























Landline Scale Grid Index
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Datasheets 


































































































































































































































































