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EXECUTIVE SUMMARY 

This report presents and interprets the results of a combined geotechnical and geo-
environmental intrusive site investigation undertaken at a site referred to as Woodcote 
Grove. The c. 1.13ha, irregular ‘L’ shaped site is located off Ashley Road in Epsom, Surrey, 
KT18 5BW. The site comprises the former offices of engineering and management consultants, 
Atkins. It is proposed to redevelop the site with 98 residential properties.  

The site has a history of use as a Manor House and stables prior to becoming the offices and 
conferencing facilities of Atkins.  The desk study has identified a limited number of potential 
sources of contamination associated with the site’s former use. No potential offsite sources 
of contamination have been identified.   

The site is mapped as being underlain by bedrock comprising either Lambeth Group, Thanet 
Formation or Chalk. No superficial deposits are mapped.  Ground conditions comprise made 
ground to a maximum of 2.9m (c. 1.0m being more typical) over silty, locally clayey sands 
(Lambeth Group) over sands of the Thanet Formation over Chalk. Groundwater was 
encountered within the chalk at around 16m below ground level. 

The site is located in both an Inner and Outer Groundwater Source Protection Zone. The 
site is mapped in an area at low risk from flooding and where no radon protection measures 
are required. 

An allowable bearing capacity of 100kPa is recommended for the firm clays or medium density 
sands below about 1m.  Piled foundations may be the preferred option for building F due to 
the requirement for higher loads.  Preliminary pile designs indicate that a 15m long 350mm 
diameter cfa pile could have a design compressive resistance of around 1100kN. 

Suspended floor slabs are recommended with piled foundations. 

Soil sulphates in the shallow soils fall within BRE design class DS-1 and the site conditions fall 
within the ACEC class AC-1d.   

Based on the above results, the site may be suitable for conventional soakaways including ring, 
trench or linked, though a relatively low average soakage rate of 1 x 10-6 m/s is recommended 
for the preliminary design of shallow soakaways at this stage, and consideration may need to 
be given to the use of deep borehole soakaways discharging into the chalk at depth. 

CIRIA C574 “Engineering in Chalk” states that soakaways should be sited a minimum of 10m 
away from foundations on low density chalk.  This reflects the fact the concentrated flows of 
water through low density chalk may result in dissolution of the chalk or destabilise the backfill 
in existing dissolution features.  Given the site is located in an SPZ zone 1 and 2 and 
groundwater levels at or below 16m are anticipated the EA should be consulted regarding 
required unsaturated zones.  
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A preliminary design CBR value of 3-4% is recommended for the shallow soils. 

A geo-environmental risk assessment has been carried out.  Contamination testing of the soils 
identified that the made ground soils were locally impacted with lead and the PAH compound, 
benzo[a]pyrene. No exceedances deemed significant were identified in a single sample of 
groundwater. 

Recommendations are given for the remediation of contamination on the site.  As a minimum, 
an allowance should be made for 600mm of clean cover in the private gardens of Plots 13-26 
(Buildings C and D) and 300mm of clean cover in the southern section of the landscaping 
proposed between Buildings A and B.  Gas protection measures are not deemed necessary. 

As with any redevelopment site, there is always the risk of hitherto undetected contamination, 
and further inspections should be carried out below the currently existing buildings prior to 
redevelopment.   

Much of the made ground soil on site will be expected to be classified as non-hazardous waste 
but an allowance should be made to dispose of a small portion as hazardous waste. Natural 
soils are anticipated to be classified as inert waste. 



LE/QEMS/Doc 07-5-01 – Aug 2019 - rev7 LP2353 Woodcote Grove 

Signed: Dr Paul Adams BSc PhD MIEnvSc CSci 

Oliver Kean BSc MSc DIC FGS 

Countersigned: 

Tim Thorpe MSci ARSM FGS 

Reviewed and 
Approved: 

Richard Brinkworth BEng CEng MICE 

Date : 7 December 2020 

Revision: Issue 2



LE/QEMS/Doc 07-5-01 – Aug 2019 - rev7 LP2353 Woodcote Grove 

P a g e  | 1

A INTRODUCTION 

1 Authority 

Leap Environmental Ltd (hereafter referred to as LEAP) has been appointed by Canbury 
Construction Ltd to undertake a Phase II intrusive Site Investigation of a site referred to as 
Woodcote Grove, Ashley Road, Epsom, Surrey, KT18 5BW.  The instruction was given in the 
Canbury Construction Ltd. order ref PO-2020064. 

2 Objective 

LEAP understands that the site is currently owned by Atkins and it is proposed to redevelop 
the site with 98 No. residential dwellings as per the attached layout in Figure 2, Appendix B. 

At the time of the investigation the development plan comprises;  

x the demolition of the former post and print rooms and construction of new 2.5 storey 
structure (building A) containing 8 No. residential dwellings; 

x the redevelopment of the existing (listed) 2 storey building (building B) with 4 No. 
residential dwellings; 

x the demolition of the former conference centre and construction of two rows of 2.5 
storey terraced residential dwellings (buildings C&D) with private gardens comprising 
14 No. residential dwellings in total; 

x the redevelopment of the existing (grade II listed) 4 storey building with below ground 
basement (building E) with 7 No. residential dwellings; 

x the construction of a 4.5 storey building (building F), with under croft parking, 
comprising 65 No. residential dwellings.      

The proposed development is currently in a design and pre-purchase phase and has been 
assessed in accordance with BS EN 19971, as comprising Geotechnical Category 1 & 2 
structures. 

The objectives of this report are to: 

x Provide information on the geotechnical and environmental quality of the ground 
present on the site; 

1 BS EN 1997-1(2004)+A1:2013 Eurocode 7:Geotechnical Design: General Rules  
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x Assess the potential health and other environmental risks posed by the site to the 
proposed development and to other specifically identified receptors; and 

x Assess the potential for offsite contamination to adversely affect the proposed 
development. 

3 Previous Studies 

The site has been the subject of previous investigations by others.  The following desk study 
report has been supplied by the Client and the reader is referred to this earlier report which 
should be read in conjunction with this report. 

x Phase I Environmental Site Assessment (for Stonegate Homes Ltd). WDE Consulting 
Ltd. Document Ref: 20907R1, dated July 2019. 

4 Scope of Works 

This report describes a process whereby the site is investigated and risks are assessed. 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.  

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. 

4.1 Intrusive Investigation Scope 

The Phase II work comprises intrusive investigation, onsite monitoring and laboratory analysis.  
The results of this are used to validate and/or update the initial site conceptual model.  This 
phase of site investigation comprised the following tasks: 

x 1 No. 25m deep cable percussion borehole with a groundwater monitoring well; 

x 13 No. 4m deep windowless boreholes drilled with a tracked rig; 

x 3 No. 2-4m deep machine excavated trial pits; 

x 3 No. BRE365 soakage tests; 

x In-situ geotechnical testing comprising Standard Penetration Tests in the CP borehole 
and in a selection of the windowless borings; 
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x Geotechnical Laboratory Testing including Atterberg Limit Tests, Particle size 
distributions, moisture content tests and Sulphate Tests; and 

x Chemical Laboratory tests including 20 No. LEAP standard soil suite tests. 

The intrusive works were completed by contractors who have been scrutinised and are on 
LEAP’s approved contractor list.  The Cable Percussion borehole was drilled by Borehole 
Solutions Ltd; the windowless sampling and soakage testing was carried out by Oakland Site 
Investigation Limited. The machine excavated trial pits were carried out by Tara Plant Hire. 
All work was carried out under the full-time supervision of a LEAP engineer. 

Selected samples of soil and a single sample of groundwater were scheduled for laboratory 
testing for a wide range of potential contaminants including metals, non-metals, polyaromatic 
and petroleum hydrocarbons and volatile organic compounds.  The laboratory testing has 
been carried out by The Environmental Laboratory Ltd at its laboratories in East Sussex.  

Selected soil samples have been classified by laboratory analysis for geotechnical design 
purposes. The laboratory testing has been carried out by K4 Soils Ltd at its laboratories in 
Watford.  

The final stage in the geoenvironmental assessment comprises a quantitative risk assessment 
and revision of the preliminary Conceptual Site Model. Preliminary recommendations for 
remediation have been provided, based on various development assumptions which are 
detailed in the following section and in the text of this report. The risk assessment has been 
carried out in accordance with UK industry standards and in particular in accordance with 
CLR112 and BS10175:2011+A2:2017. 

The final stage of the geotechnical assessment is the provision of preliminary soil parameters 
for use in geotechnical design, and broad recommendations for appropriate foundation 
options.  It is intended that the Geotechnical Information section of this report will fulfil the 
general requirements of the Ground Investigation Report as set out in Section 6 of 
Eurocode73.   

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, 

2 Environment Agency, 2004. Model Procedures for the management of land contamination.  
Contaminated Land Report 11. 

3 BS EN 1997 Eurocode 7- Geotechnical Design- Part 1:General rules (2004) Part 2: Ground 
Investigation and Testing (2007) 
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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 SITE INFORMATION 

6 Environmental Setting 

6.1 Site Location and Description 

The c. 1.13ha, irregular ‘L’ shaped site is located off Ashley Road in Epsom, Surrey, KT18 
5BW. The site is located within a primarily residential area as shown in Figure 1, Appendix B.  

The approximate National Grid Reference of the site is TQ 20851 59762. The site lies at an 
estimated elevation of 59-62m Above Ordnance Datum (mAOD). 

6.1.1 General Description and Boundaries 
The site comprised the location of Atkins’ former office facilities. The large office building in 
the south of the site has recently been demolished. This will be the site of the new apartment 
block with basement (Building F housing 65 apartments). The remaining (now vacant) buildings 
comprised (from north to south along the western site boundary):  

x An irregular shaped building with courtyard formally used as a reprographics centre. 
This building will be demolished and replaced with an apartment building (Building A) 
comprising 8 apartments; 

x The former Manor House stables (nature of recent usage unknown) which will be 
retained and converted into 4 apartments (Building B) as the building is Grade II listed; 

x A conference and café facility which is to be demolished with 14 low density houses 
with gardens to be constructed in its place (Buildings C and D); and 

x The Victorian Manor House (formally used as offices) to be converted into 7 
apartments (Building E) as the building is Grade II listed. 

To the north of the site is the new (replacement) Atkins office building and associated parking 
facilities (with a junior school to the further northeast), to the east / southeast is woodland 
with open fields beyond. To the south and west are residential properties. 

6.2 Geology, Hydrogeology and Hydrology 

The geology at the site is mapped as comprising Lambeth Group (clay, silt and sand) in the 
west, Thanet Formation (sand) in the central region and Lewes Nodular Chalk Formation, 
Seaford Chalk Formation and Newhaven Chalk Formation in the east. No superficial deposits 
are mapped. The Lambeth Group and Thanet Formation are classified as Secondary (A) 
Aquifers whilst the Chalk is classified as a Principal Aquifer. The site is located within an Inner 
Source Protection Zone I (the Chalk in the east) and an Outer SPZ II (Lambeth Group and 
Thanet Formation areas). The nearest drinking water abstraction is c. 1,350m to the north. 
There are no surface water features within 250m. The site is reportedly at low risk of flooding. 
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6.3 Waste, Mining and Radon 

Reportedly, there are no records of landfilling, mines or quarries within 250m of the site. 
However, the Groundsure report contained within the desk study indicates that small-scale 
underground mining for chalk may have occurred both on site and at locations within 250m 
of the site.  The site is located within a radon affected area as between 1-3% of properties are 
above the action level. However, no radon protective measures are likely to be necessary.  

6.4 Site History 

The Manor House has been present since at least 1840. Historically, there were some buildings 
of undisclosed nature in the northwest. These were demolished to make way for the 
commercial buildings constructed along with the office building in the south in the late 1960’s 
/ early 1970s. No significant changes were evident thereafter. 
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C PHASE II - INTRUSIVE INVESTIGATION  

7 Investigation Rationale 

A total of 17 trial holes were excavated across the site. These included 3 No. machine 
excavated trial pits to a depth of around 2-3.5m, 1 No. Cable Percussion Boreholes to a target 
depth of 25m, 13 No. windowless sampler boreholes to a target depth of 4m.  

The trial holes were located to give general coverage, taking into consideration the proposed 
development and the potential geoenvironmental and geotechnical risks/hazards highlighted 
by the CSM in accordance with BS10175.  In particular, trial holes were targeted on the 
location of the proposed construction and around the former stables which the Local 
Authorities’ Contaminated Land Officer had indicated were once used for vehicle repair.  

Access was restricted in the west of the site by the presence of buildings. 

The investigation rationale for the trial holes is summarised below: 

Table 1: Rationale for Investigation Locations 

Trial Hole/Test 
Location 

Rationale Proposed Depth 
(mbGL) 

Notes 

BH1 Provide Information on 
ground conditions and 
geotechnical parameters 
for pile design 

25 Borehole was terminated 
at 23.45m as casing could 
not be driven to a greater 
depth and the boring 
would not ‘open hole’. 

Groundwater monitoring 
standpipe installed 

WS1-13 Provide information on the 
ground conditions and 
provide samples for 
contamination testing 

4 

TP1-3 Location for BRE soakage 
test to inform SuDS design 
at proposed soakaway 
locations 

2-4 

The site investigation locations are shown on Figure 3, Appendix B. 
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8 Site Work 

8.1 Date and Weather Conditions 

The intrusive investigations were undertaken in a single phase between 14-20th October 2020. 
At the time of the investigations, the weather was primarily dry with isolated showers.  

8.2 Site Work Methods 

8.2.1 Borehole Drilling 
Boreholes were drilled using a Cable Percussion rig. The boreholes were excavated at 200mm 
diameter, reducing to 150mm at 5m bgl. A water flush was added as the boreholes progressed 
as / where required to aid the drilling process particularly throughout the dense Thanet sands. 
The borehole log is presented in Appendix D.  

8.2.2 Windowless Sampler 
The Windowless sampling rig consists of a tracked barrow with a sampling unit mounted on 
the top. When in the required position, the mast was raised to a height allowing a mechanised 
drop weight to fall repeatedly onto an anvil, and drive attached sample tubes or probe rods 
into the ground to produce reasonably intact continuous samples which were then extracted 
using the integrated hydraulic ram.  

To reduce any tendency of the tubes to stick in the ground, a succession of smaller diameters 
may be used to obtain full depth. Excavated soils were placed aside for inspection and sampling.  

On completion the trial hole was backfilled with excavated material, placed in reverse order, 
and the surface reinstated unless otherwise specified.   

8.2.3 Trial Pitting 
Trial pits were dug by a backhoe excavator. The trial pits had a target depth of 4mbgl and 
were typically 0.6m wide by 2.0m long. Trial pit dimensions are shown on the trial pit logs, 
included as Appendix D. Spoil was replaced in reverse order. Trial pits were left slightly 
mounded to allow for future settlement.  

8.2.4 Soil Logging and Sampling 
Soil samples were recovered from the boreholes and trial pits for field screening, logging and 
sampling. 
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Boreholes were logged in general accordance with the requirements of BS 5930:4 and BS EN 
ISO 146885. Borehole logs are presented in Appendix D. 

Visual and olfactory evidence of contamination was noted if encountered.  These observations 
were used to aid scheduling of samples for chemical laboratory analyses and are included on 
the borehole logs in Appendix D and summarised in Section 9.1.2. 

Samples were collected by hand (using dedicated nitrile gloves for each sampling location). 
Samples were placed into laboratory supplied sampling containers, specific to the type of 
analyses required. 

All sample containers were sealed and labelled with a unique location identity, depth and date 
of sampling.  

8.2.5 Monitoring Well Installation 
1 No. monitoring well was installed during this investigation in the CP borehole. This was due 
to a) no ground gas risks having been identified within the CSM and b) the substantial depth 
to groundwater. The monitoring well was constructed of 50mm diameter HDPE pipe. The 
response zone was typically targeted to intercept the groundwater surface and was 
surrounded by washed filter gravel. The plain zone was surrounded with bentonite to provide 
a seal. The monitoring wells were finished with bungs with gas taps and a flush mounted steel 
cover. Monitoring well installations are shown on the borehole logs and summarised in the 
following table.  

Table 2: Borehole installation details 

Borehole Type  

G-gas  

W-water 
V-vapour 

Plain Well 
Screen 

(m bgl) and ID 
(mm) 

Slotted Well 
Screen (m 

bgl)  

Bentonite 
Seal 

(m bgl) 

Comments 

BH1 W 0.0-3.0, 50 3.0-23.0 0.2-3.0 Well sock placed 
around the lower 6m 
of slotted well screen 

4 BS5930:2015+A1:2020 Code of Practice for Ground Investigation 

5 BS EN ISO 14688 Parts 1-2 (2018) Geotechnical Investigation and Testing.  Identification and 
classification of soil 
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8.2.6 Monitoring Well Development 
The monitoring well was purged on 26th October 2020 using a bailer with a minimum of three 
times the well volume of the saturated zone removed. 

8.3 Field Tests 

8.3.1 Standard Penetration Tests 
Standard penetration tests were undertaken in the boreholes at 1m centres from 0-5m and 
at 1.5m centres at 5+m in accordance with BS EN ISO 22476-3;2005.  Uncorrected blow 
counts, ‘N values’, are recorded on the borehole logs in Appendix D. 

8.3.2 BRE365 Soakage Tests 
3 No. soakage tests have been carried out in trial pits TP1A, 2 and 3 in general accordance 
with BRE Digest 3656. However, given the slow rate of soakage over the 2 days allowed for, 
it was only possible to fill TP1A twice and TP3 once (TP2 was filled three times). Results are 
presented in Appendix D. 

8.4 Ground Gas and Groundwater Monitoring  

8.4.1 Groundwater sampling 
Two rounds of groundwater monitoring were undertaken during this investigation. The visits 
were completed on 26th October and 3rd November 2020. Groundwater monitoring wells 
were inspected for the presence of water using an electronic dip meter.  

A groundwater sample was recovered using a bailer during the first of the two visits.  

Samples were recovered in glass amber bottles and/or clear glass vials and placed in cooled 
insulated boxes for transport to The Environmental Laboratory Ltd for laboratory analysis. 

8.4.2 Land gas monitoring 
No land gas monitoring was undertaken as part of this investigation.  

8.5 Laboratory Analysis 

8.5.1 Chemical Soil Analysis 
Selected samples of soil have been subjected to laboratory testing. Sampling techniques and 
storage have been undertaken as per BS 10175:2011+A2:2017 Code of Practice for 
Investigation of Potentially Contaminated Sites. The laboratory testing has been carried out 
by The Environmental Laboratory Ltd at its laboratories in East Sussex. Where available, the 
tests procedures are UKAS and MCERTS accredited. 

6 Building Research Establishment DG365 Digest Soakaway Design (2016) 
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The following analyses were completed on selected samples:- 

x LEAP standard soil suite (heavy metals, speciated PAHs, pH, total organic carbon, 
asbestos – presence and identification) 

x Petroleum Hydrocarbons 
x WAC tests 

The full laboratory test results are presented in Appendix F. 

8.5.2 Chemical Water Analysis 
A single sample of groundwater has been subjected to laboratory testing. Sampling techniques 
and storage have been undertaken as per BS 10175:2011+A2:2017 Code of Practice for 
Investigation of Potentially Contaminated Sites. The laboratory testing has been carried out 
by The Environmental Laboratory Ltd at its laboratories in East Sussex. Where available, the 
tests procedures are UKAS and MCERTS accredited. 

The following analyses were completed on selected samples:- 

x LEAP extended groundwater suite (heavy metals, cyanide, sulphate, ammonia, 
speciated PAH, TPH) 

x Volatile Organic Compounds 

The full laboratory test results are presented in Appendix F. 

8.5.3 Geotechnical Laboratory Testing  
Selected samples of the soils have been classified by laboratory analysis for geotechnical design 
purposes. The laboratory testing has been carried out by K4 Soils Ltd at its laboratories in 
Watford, in accordance with BS13777 and BS EN ISO178928. The sampling technique, type, 
storage and transport and the number of laboratory tests have been undertaken where 
possible in accordance with BS EN 1997-2:2007 and BS EN ISO 224759.  

The following laboratory tests have been undertaken: 

7 BS1377 Parts 1-9:1990 Methods of test for Soils for Civil Engineering Purposes 

8 BS EN ISO 17892 Parts 1-12 Geotechnical Investigation and Testing. Laboratory testing of soil 

9 BS EN ISO 22475 Parts1-3 Geotechnical Investigation and Testing. Sampling methods and groundwater 
measurements 
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Table 3: Geotechnical Laboratory Testing 

Test Number of tests  

Lambeth Group - Silty 
Sand / Sandy, silty Clay 

Thanet Sand Chalk 

Atterberg Limit Test 5 

Particle Size 
Distribution Test 

5 2 

Saturated Moisture 
Content 

6 

Sulphate 
Determination 

5 1 

pH 5 1 
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9 Ground Conditions 

The ground conditions are described in detail in the logs attached in Appendix D. In summary 
the soil conditions were as follows: 

Table 4: Summary of soils encountered 

Depth 
From (m) 

Depth 
To (m) 

Soil Type Description 

GL 0.05 / 0.2 HARDCOVER Concrete, asphalt or bonded resin (western site region only)

GL 0.1 / 0.3 TOPSOIL Dark brown silty sand TOPSOIL (WS6, TP1, 1A and 2 in 
western site region only) 

GL / 0.3 0.4 / 2.9 MADE 
GROUND

MADE GROUND composed of silty, clayey and/or gravelly 
sand with brick, asphalt, concrete and other anthropogenic 
inclusions 

0.4 / 1.65 0.9 / 2.6 SANDY, 
SILTY CLAY 

Generally, quite narrow band of stiff sandy and / or silty 
CLAY encountered locally between the MG and silty sand 
LAMBETH GROUP 

0.2 / 1.7 1.5 / 3.8 SILTY SAND Medium density silty fine to medium SAND with highly 
variable gravel content LAMBETH GROUP 

3.4 / 3.7 3.9 / > 4.0 SANDY, 
SILTY CLAY 

Generally, quite narrow band of stiff sandy and / or silty 
CLAY encountered locally between the silty sand and the 
Fine Sand (Thanet Formation) LAMBETH GROUP 

1.5 / 3.9 3.9 / 5.0 FINE SAND Medium and dense density grey and locally orangish fine 
SAND. THANET FORMATION 

5.0 > 23.0 CHALK Off white CHALK with occasional narrow flint bands. 

Hard surfacing and topsoil was encountered only in the western region of the site as locations 
in the south of the site were excavated following the demolition and removal of the former 
office building. Made ground was quite variable in nature being dominated by sand but locally 
silty, clayey or gravelly. The thickness of made ground typically around 1.0m, though was locally 
thicker in places. Instances where deeper made ground was encountered (notably WS10/TP3 
and TP1) were reworked natural soils with anthropogenic inclusions as a result of the removal 
of previous building foundations and the presence of a sewer respectively.  

Narrow bands (typically less than 0.5m) of generally stiff sandy and/or silty clay were locally 
encountered at the upper and lower boundaries of loose to medium density silty sand. The 
silty sand had a highly variable flint gravel content.  
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Medium dense to dense Thanet Sands were encountered at a shallower depth in the south of 
the site (c. 1.5-2.0m) than in the western site regions (2.2- c. 4.0m deepening towards the 
north). The fine Thanet Sands were largely devoid of gravel.  

Chalk was encountered only in the cable percussion borehole in the south of the site at 5m 
to beyond the extent of the boring at 23.0m. Chalk deposits were recorded to be structureless 
in nature (grade Dc) grading into structured chalk below 9.5m below ground level.  

9.1.1 Groundwater 
Groundwater strikes were recorded in the following trial holes: 

Table 5: Groundwater Strikes  

Trial Hole Date of water strike Depth to 
Groundwater strike 

(m bgl) 

Comments 

BH1 16/10/20 12.90 Seepage 

19/10/20 20.60 Slow inflow. Rose to 18.50 after 20 minutes 

Groundwater monitoring results are summarised as follows:- 

Table 6: Groundwater Monitoring Results  

Monitoring 
well 

Depth to groundwater (m bgl)  

26/10/20 03/11/20 

BH1 16.01 15.72 

It should be noted that groundwater monitoring was undertaken during a period of prolonged 
wet weather. 

9.1.2 Visual and Olfactory Evidence of Contamination 
Visual and olfactory evidence of contamination noted during the investigation works is 
summarised in the following table.  
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Table 7: Summary of Visual and Olfactory Evidence  

Hole ID Depth (m) Olfactory 
Evidence 

Visual Evidence 

WS1 2.55-2.75 None Patchy black inclusions 

WS2 0.20-0.80 None Clinker 

WS5 0.25-0.50 None Patchy black inclusions 

WS8 0.20-0.80 None Clinker and charcoal 

WS9 0.00-0.60 Organic odour None 

WS10 1.60-1.80 Slight organic 
odour 

Black staining 

WS12 0.00-0.75 None Clinker 

WS13 0.00-1.65 None Clinker 

BH1 0.00-0.60 Organic odour None 

9.1.3 Other Observations 
No evidence of invasive plant species was observed during the works 
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D GEOTECHNICAL INFORMATION 

10 Strata Encountered 

10.1 Made Ground 

The site is underlain by made ground to depth of between 0.4m and 2.9m, generally comprising 
sand but locally silty, clayey or gravelly. Made ground in excess of 2.5m was encountered 
locally at the eastern end of the site (WS10) and central part of the site (TP1).    

Made ground or fill is by nature highly variable in both composition and bearing capacity, and 
can be subject to large differential settlements when loaded. It is therefore generally unsuitable 
for use as a bearing stratum. In addition, made ground may contain contaminated and/or 
putrescible material.  It can therefore be potential source of contamination and landfill gas. 

10.2 Lambeth Group - Sandy Silty Clay  

In approximately half the exploratory hole locations the made ground was underlain by stiff 
sandy silty plastic clays to depths of up to 2.6m. The results of the geotechnical laboratory 
testing are summarised in Table  below. 

Table 8: Summary of Geotechnical Test Results for Clay 

Test Range 

SPT ‘N value’ 11-20 

Moisture Content (%) 11-33 

Liquid Limit (%) 23-75 

Plastic Limit (%) 14-27 

Plasticity Index (%) 9-59 

Sulphate Content (g/l) 0.030 

pH 7.66 

Clay soils are recorded to be of medium to very high plasticity based on the Atterberg limits 
of the soils tested. High plasticity clay soils were generally present across the north western 
part of the site (WS2 and WS4), whereas medium plasticity soils were located across the 
south eastern portion of the site (WS7 and WS13).   
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10.3 Lambeth Group - Sands  

The made ground and clay deposits were underlain by loose to dense silty clayey sand with 
occasional gravel to depths of between 1.5m and 3.8 m below ground level. The results of the 
geotechnical laboratory testing are summarised in Table  and Table  below. 

Table 9: Summary of Particle Size Distribution tests for Sand/Gravel 

Strata 
Depths 

Clay/Silt 
(%)  

Sand (%) Gravel (%) Cobbles (%) 

1.5m-3.6m 13.4-32.6 44.0-81.6 2.2-40.7 0.0 

Table 10: Summary of Geotechnical Test Results for Sand/Gravel 

Test Range 

SPT ‘N value’ 7-37 

Sulphate Content (g/l) 0.080-0.250 

pH 7.58-7.68 

SPT N-values indicate that the sand deposits on site are generally medium dense to dense in 
nature. Loose sands were encountered at a single location immediately below the made 
ground soils to a depth of 1.8m in BH1 only.   

10.4 Thanet Sand 

Beneath the Lambeth Group clays and Sands the Thanet Sand was encountered. This was only 
penetrated in one exploratory hole (BH1) where it was found to a depth of 5m bgl. 

The results of the geotechnical laboratory testing are summarised in Table 11 and Table 12 
below. 

Table 11: Summary of Particle Size Distribution tests for Sand/Gravel 

Strata 
Depths 

Clay/Silt 
(%)  

Sand (%) Gravel (%) Cobbles (%) 

2.5m-3.5m 15.0-18.8 81.0-81.6 0.2-3.3 0.0 
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Table 12: Summary of Geotechnical Test Results for Sand/Gravel 

Test Range 

SPT ‘N value’ 14-73 

Sulphate Content (g/l) 0.200 

pH 7.53 

10.5 Chalk 

Where encountered (BH1) the sand and clay deposits were underlain by chalk to depth.   

The results of the geotechnical laboratory testing completed on the chalk are summarised in 
Table  below. 

Table 13: Summary of Geotechnical Test Results for Chalk 

Test Range 

SPT ‘N’ value 24-45 

Saturated Moisture Content (%) 26-29 

Bulk Density Mg/m3 1.91-2.00 

Dry Density Mg/m3 1.51-1.58 

Samples of chalk were recovered from the boreholes as silty gravel, Grade Dc, with a change 
at around 9.5m suggesting that it may become structured when insitu below this. Standard 
Penetration Tests undertaken in the chalk returned SPT blow counts of N=24-45, indicating 
intact chalk.  The chalk returned intact dry densities of between 1.51-1.58 Mg/m3 and Saturated 
Moisture Contents of 26-29%, both indicating that the chalk encountered is low to medium 
density.  A plot of the SPTs vs depth is shown in Appendix B.
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E GEOTECHNICAL APPRAISAL 

The foregoing geotechnical appraisal does not constitute a Geotechnical Design Report in 
accordance with BSEN1997.  The following recommendations are for preliminary design 
purposes only.   

For the detailed design, the short-term and long-term design situations must be considered.  
Where relevant, the following limit states should be considered:- 

x Loss of equilibrium of the structure or the ground, considered as a rigid body, in which 
the strengths of structural material and the ground are significant in providing 
resistance (EQU) 

x Internal failure or excessive deformation of the structure or structural elements in 
which the strength of structural materials is significant in providing resistance (STR) 

x Failure or excessive deformation of the ground, in which the strength of soil or rock 
is significant in providing resistance (GEO) 

x Loss of equilibrium of the structure or the ground due to uplift by water pressure or 
other vertical actions (UPL) 

x Hydraulic heave, internal erosion and piping in the ground caused by hydraulic 
gradients (HYD) 

The following factors should also be considered. 

x Overall stability and ground movements 
x Nature and size of the proposed construction including the design life 
x Conditions with regards to the surroundings (e.g. neighbouring structures, traffic, 

utilities, vegetation, contamination etc.) 
x Ground and groundwater conditions 
x Influence of the environment. 

11 Swelling and Shrinkage 

The preliminary conceptual site model has identified a low/moderate risk of swelling clays 
associated with the Lambeth Group clay deposits.  

Based on the laboratory test results in Section D, an overall classification of NHBC HIGH
Volume Change Potential (VCP) is recommended for the clay soils across the north western 
part of the site (currently including Buildings A to D). Across the south eastern section of the 
site NHBC MEDIUM Volume Change Potential (VCP) is recommended for the clay soils 
(currently including Building F). 

Foundations will therefore require deepening in accordance with NHBC Chapter 4.2 where 
clay soils are encountered near trees. Foundation depths should be calculated based on the 
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mature height of the tree, however, the existing height is relevant for trees which are to be 
removed.  

Deepening may be terminated where the sand deposits are encountered at depth. 

12 Sulphates 

6 No. samples of the clay and sand deposits were tested for sulphate content and pH.  In 
accordance with the BRE10 methodology and the number of samples tested, the site has been 
classified on the highest measured sulphate content. 

Based on the results detailed in Section D and the above, the soils are classified by the BRE as 
sulphate design class DS-1, and, assuming a mobile groundwater table, the ACEC class is AC-
1d.   

13 Groundwater 

Groundwater seepages were encountered below 12.90m during the investigation.  

Longer term groundwater monitoring carried out over a 2 week period found groundwater 
standing at levels between 15.75m and 16.01m below ground level. 

14 Soakage Potential 

14.1 Test Results 

3 No. soakage tests were undertaken on site in accordance with BRE36511. With the exception 
of TP2, given the time restrictions, it was not possible to fill and test each pit three times.  The 
results are attached in Appendix D and are summarised below: 

10 Building Research Establishment Special Digest 1: 2005.  Concrete in aggressive ground. Part 1: 
Assessing the aggressive chemical environment. 

11 Building Research Establishment DG365: 2016.  Digest Soakaway Design 
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Table 14: Summary of soakage tests 

Test 
Location 

Depth of test pit 
(m) 

Soakage Rate 

(m/s) 
Comments 

TP1A 2.2 
2.28 x 10-6 

3.0 x 10-6

Test 1 – pit was nearly emptied at finish of test 

Test 2 – Water level fell to 75%-50% max water 
depth, calculations based on actual fall of water 

level 

TP2 3.4 

3.23 x 10-6 

4.35 x 10-6

1.74 x 10-6

Test 1 – pit was nearly emptied at finish of test 

Test 2 – pit was nearly emptied at finish of test 

Test 3 – Water level fell to 75%-50% max water 
depth, calculations based on actual fall of water 

level 

TP3 3.3 1.73 x 10-6
Water level fell to 75%-50% max water depth, 
calculations based on actual fall of water level 

14.2 Recommendations 

Based on the above results, the site may be suitable for conventional soakaways including ring, 
trench or linked, though a relatively low average soakage rate of 1 x 10-6 m/s is recommended 
for the preliminary design of shallow soakaways at this stage, and consideration may need to 
be given to the use of deep borehole soakaways discharging into the chalk at depth. 

CIRIA C574 “Engineering in Chalk” states that soakaways should be sited a minimum of 10m 
away from foundations on low density chalk.  This reflects the fact the concentrated flows of 
water through low density chalk may result in dissolution of the chalk or destabilise the backfill 
in existing dissolution features.  Settlement should therefore always be anticipated around 
soakaways in low density chalk.  

Further testing may be required for the final drainage design once final levels and locations are 
confirmed.   

The site is situated within a groundwater Source Protection Zone (1 and 2).  Generally, an 
unsaturated zone is required beneath the discharge zone and the groundwater.  According to 
the current Environment Agency Positions Statements (GP3[1]) it is considered likely that deep 

[1] Environment Agency, The Environment Agency’s Approach to Groundwater Protection 
(GP3): 2017
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borehole soakaways will not be acceptable where direct discharge to groundwater will occur 
or where surface water run-off from areas where potentially contaminated run-off may occur 
(e.g. car parking and access roads).  Discharges of surface water to ground may be permitted 
by the Environment Agency, where an unsaturated zone is present (allowing for seasonal 
variability) and will need to form part of an appropriately designed drainage scheme in 
accordance with The SUDS Manual CIRIA C75312.   

Direct discharge of clean, uncontaminated roof water to groundwater may be permitted, 
provided that the discharge is via separate, sealed downpipes.

15 Bearing Capacity and Foundations 

15.1 Shallow Foundations 

All loads should be transferred beneath any topsoil, made ground, loose, soft, low strength, 
desiccated or disturbed soils and transferred onto the firm clays and medium dense sands at 
depth. For low rise housing, based on local experience and BS810313 Table 8, an allowable 
bearing capacity of 100kPa is recommended for shallow foundations, minimum width 600mm, 
on the firm clays and medium dense gravels below about 1m.  However, foundations will 
require deepening in the clay soils near trees to NHBC MEDIUM and HIGH VCP precautions 
as discussed in section 11. 

Where foundations are stepped or span different soil types, allowance should be made for 
nominal reinforcement. 

Where greater loads are likely to be required (Block F) or in the presence of loose or made 
ground soils at depths in excess of 2.50m a piled foundation may be the preferred option.  

15.2 Piling 

For the ground conditions encountered on site, driven, bored or continuous flight augered 
(cfa) piles may be considered.   

If trees are to be removed, consideration of the effects of swelling of the clay soils and the 
potential for uplift should be considered. Allowance should be made for reinforcement of the 
upper half of the piles if uplift forces are anticipated.  

12 CIRIA C753 The SuDS Manual (2015) 

BS8103-1:2011 Structural design of low-rise buildings.  Code of practice for stability, site investigations, 
foundations, precast concrete floors and ground floor slabs for housing 
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Allowance should be made for negative skin friction loads if ground levels are to be raised. 

Discussions should be held with the specialist piling contractors to assess the technical and 
financial merits of their various systems for the ground conditions encountered, and the depth 
and size of pile required, with an adequate safety margin. 

The final pile design will be determined by the selected piling contractor as the method of pile 
formation will affect the bearing capacity.  For the purpose of preliminary design, the following 
soil model may be adopted: 

Table 15: Soil model for preliminary pile design 

Depth to 
base (m) 

Soil Type Characteristic 
Shear Strength 

(kPa)  

Angle of shearing 
resistance (°) 

‘N60’ Value 

2.00 CLAY - - - 

5.00 
Medium Density 

Sands 
- 36 32 

10.00 CHALK - 37 33 

15.00 CHALK - 39 43 

20.00 CHALK - 40 47 

Adopting the above model, and using the pile design methodology outlined in CIRIA C574, 
example calculations suggest that a 15m long 350mm diameter cfa pile could have a design 
compressive resistance of around 1100kN.  Alternate capacities based on differing 
lengths/diameters are presented in the table below. The final design must be carried out by 
the specialist contractor in accordance with their preferred method of formation.  It is noted 
that the following theoretical capacities do not take account of the limiting working stress of 
the concrete – which may be lower. 

Table 16: Preliminary pile capacities 

Pile Diameter 

Length 0.35m 0.40m 0.45m 

10m 565 kN 674 kN 790 kN

15m 1115 kN 1302 kN 1497 kN

20m 1665 kN 1931 kN 2204 kN
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Where a risk of dissolution features has been identified, this must be considered in the pile 
design.  Dissolution features are rarely vertical and may be evident under significant 
thicknesses of intact chalk.  On that basis, care must be taken to not rely on end bearing piles.  

The construction of piles can also have a destabilising effect on loosely infilled solution features 
if encountered, due to disturbance from both vibrations and the use of flush, and this in turn 
may affect the shaft integrity of cfa and cast-in place piles.   Where CFA piles are to be adopted, 
and a risk of dissolution features has been identified on site, CIRIA PR8614 recommends that 
a CPT is undertaken at each pile location.  

16 Floor Slabs 

With reference to NHBC Standard 5.2, suspended floor slabs are recommended:- 

x Where the depth of fill exceeds 600mm 
x Where foundations are deepened below 1.5m in accordance with NHBC Standards 

Chapter 4.2 
x Where desiccated soils are encountered 
x Where vibratory ground improvement techniques have been used 
x Where foundations have been piled. 

Suspended floor slabs are therefore recommended on site due to the recommendation for 
piled foundations, depth of made ground and the likely need to deepen foundations. 

17 Roads 

CBR testing was beyond the scope of works.  However, as a preliminary guide, IAN 73 0615

and LR113216 indicate an estimated CBR value for the silty sandy clays of 3-4%.   

14 CIRIA PR86 Shaft Friction of CFA piles in chalk 2003 

15 Interim Advice Note 73/06 Rev 1 Design guidance for road pavement foundations (Draft HD25) 
(2009) 

16 TRRL Laboratory Report 1132 The structural design of bitumous roads. Powell, Potter Mayhew and 
Nunn (1984) 
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18 Excavations 

Excavations in made ground and loose superficial soils are likely to be unstable and subject to 
collapse. Close lateral support will be required in all excavations where man entry is required. 

Excavations in the silty clays should be stable in the short term.  However, groundwater 
seepages should be anticipated along the more granular horizons particularly during wet 
weather.  Excavations will therefore be unstable in the long term and should be backfilled as 
soon as possible.   

Appropriate Health and Safety precautions must be adhered to where man entry into 
excavations is required. Even stiff clay soils at shallow depth can collapse, particularly following 
wet weather. Alternative foundation methods may need to be adopted where trench footings 
cannot be safely or satisfactorily constructed. 

19 Filling 

The preliminary recommendations contained within this report assume that ground levels are 
to remain at a similar level across the site for the proposed development, and that no 
significant changes in level are proposed.  In the event that ground levels are to be raised, this 
may induce significant settlement, particularly across the areas of deep made ground, soft clays 
or loose sands, which could adversely effect foundation design, drainage etc. Where significant 
changes in ground levels are proposed then further investigation will be required to assess the 
impact of such earthworks on the above recommendations. 

20 Slope Stability 

The site and local topography are relatively level.  Provided no significant level changes are 
proposed, no slope stability issues are anticipated.  However, if significant levels changes are 
proposed, then global stability checks are recommended. 

21 Retaining Walls 

It is understood that a number of small retaining walls are proposed on site.   Care should be 
taken to ensure any retaining walls are founded on competent soils and do not upset the 
overall stability of the slope. Low retaining walls up to 900mm high may be used providing the 
overall safe slope is not exceeded.  Detailed global stability checks will be required for any 
walls exceeding 900mm in height. 

Care must be taken to ensure any loads are kept remote from the retaining walls, or extend 
below the base of the retained soils. 
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Retained soils must be adequately drained to prevent the build up excess porewater pressures. 
For some of the smaller retaining structures proposed, alternatives such as gabion walls, soil 
nailing or the use of ground improvement techniques may be considered as an alternative. 

22 Settlement 

Based on the allowable bearing capacity given in Section 15, settlements should be within 
typical tolerable limits for the low rise development proposed. 

If soft clays are encountered at formation level or below, significant settlement should be 
anticipated and serviceable limit state analyses will be required. For Geotechnical Category 2 
and 3 structures, detailed settlement analyses are usually required. 

At this stage it is assumed that ground levels will remain at the current level for the proposed 
development.  If significant level raises are proposed, this may induce significant settlement in 
the natural soils and detailed settlement analyses will be required. 

Where foundations are stepped or span different soil types, differential settlement should be 
anticipated and allowance should be made for nominal reinforcement. 

23 Heave and Uplift 

In accordance with NHBC Standards Chapter 4.2, precautions against heave should be used 
where foundations are within the influence of trees and the resulting foundation depth is 
greater than 1.5m.  Compressible material must be provided against the inside faces of all 
external wall foundations greater than 1.5m in depth. For pier and beam foundations, 
additional voids are required below ring beams. 

Heave may also occur where shrinkable soils are unloaded, in say, basement excavations.  To 
avoid uplift pressures, voids or buffer zones should be left beneath floor slabs.  As a preliminary 
guide, allowance should be made for a 300mm void for highly shrinkable clays, reducing for 
lower plasticity soils.  This should be confirmed at the detailed design stage. 

For piled foundations, the effect of uplift induced by heave must be included in the pile design.  
Piles should be reinforced for the length of pile governed by the heave design, and allowance 
should be made for the inclusion of void former or similar on the underside of ground beams.  

24 Solution Features  

The site is situated within an area at low to moderate risk of solutioning. The investigation has 
not encountered any significant low density or soft deposits to date that would indicate that 
solutioning has occurred on site. This report provides recommendations for precautions for 
the design of foundations and drainage on a site at low to moderate risk of solution features 
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and swallow holes.  The precautions recommended within this report, if designed and 
constructed correctly, will minimise the risk to the proposed foundations and structures.  

However, the risk of swallow holes opening within the wider site, away from structures, 
remains the same. As such the potential for swallow holes to occur on site cannot be 
discounted or designed against and the reputational (and possibly financial) impact of any such 
occurrence should not be underestimated. 
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F GEO-ENVIRONMENTAL APPRAISAL 

25 Conceptual Site Model 

The preliminary conceptual site model has identified a number of potential contaminant 
linkages. 

On-site sources of contamination with the potential to impact the site include: hydrocarbons 
from anecdotal evidence of vehicle maintenance in the former stable block and from the 
former fuel tank and below ground fuel lines in and around the former switch house, heavy 
metals, PAHs and asbestos within made ground from cut and fill activities and potential PCBs 
or mineral oil from the electrical substations. 

These sources are considered to pose a low to moderate risk to human receptors and a low 
to moderate risk to controlled waters. 

No off-site potential contamination sources have been identified. 

26 Testing Strategy 

26.1 Soil Sampling 

Trial hole locations were either designed to target specific sources of contamination or were 
non-targeted to provide even site coverage in accordance with the published guidance.  

Samples have been tested for the presence of the identified contaminants of concern (heavy 
metals, PAH compounds, petroleum hydrocarbons and asbestos).  

Selected samples have been tested for waste classification purposes.   

Whilst many of the potential sources of contamination have been targeted, it has not been 
possible to target all the sources due to the presence of disused buildings. 

26.2 Groundwater monitoring/sampling 

The monitoring well has been located to allow determination of the groundwater regime 
beneath the proposed new apartment block which encompasses a basement.  

Groundwater levels have been monitored on 2 No. occasions using a dip meter. 

Groundwater sampling has been completed on 1 No. occasion. 



LE/QEMS/Doc 07-5-01 – Aug 2019 - rev7 LP2353 Woodcote Grove 

P a g e  | 29

26.3 Land gas monitoring 

The CSM has identified a low risk to on site receptors from land gases. Hence, the pragmatic 
approach to land gas assessment has been adopted in this instance. This methodology 
considers the average thickness of made ground along with the total organic carbon content 
of the made ground to enable a preliminary assessment of risk to be made. 

27 Assessment Criteria 

27.1 Human Health Assessment Criteria 

The generic quantitative risk assessment (GQRA) for human health compares the analytical 
results from the current investigation to Generic Assessment Criteria (GAC).  These were 
selected using the following rationale and assumptions. 

Defra and the EA have published a limited number of Soil Guideline Values (SGVs)17 that 
represent minimal chronic risk to human health.  CL:AIRE has published a limited number of 
Category Four Screening Levels (C4SLs)18 which represent a low but still strongly 
precautionary level of chronic risk to human health.  Both the SGVs and C4SLs have both 
been derived for a Soil Organic Matter (SOM) content of 6%, which is not always 
representative of the low SOM that are encountered within Made Ground on brownfield sites.   

LQM responded to the demand for a more comprehensive set of screening values for a wider 
range of SOM and produced Suitable for Use Levels (S4ULs)19 which are a hybrid of SGVs and 
C4SLs.  The S4ULs have been endorsed by the Chartered Institute of Environmental Health 
(CIEH). 

LEAP uses C4SLs where they are available as generic assessment criteria to quantitatively 
assess the potential chronic risks to human health .  Where C4SLs are not available, the S4ULs 
are used.  It is noted that S4ULs are not equivalent to C4SLs in all their exposure assumptions 
but are generally more conservative in their assumptions.  For benzene and benzo(a)pyrene), 
LEAP has calculated equivalent C4SLs for 1% and 2.5% SOM.  This does not affect the inorganic 
contaminants. 

17 Environment Agency Science Report SC050021 series. 

18 CL:AIRE Final Project Report. SP1010 – Development of Category 4 Screening Levels for assessment 
of land affected by contamination. CL:AIRE, December 2013 

19 The LQM/CIEH S4ULs for Human  Health Risk Assessment, Nathaniel P et al,  2015.  Copyright Land 
Quality Management Ltd, reproduced with permission: Publication Number S4UL3509 
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In accordance with current Public Health England (PHE) guidance20, the assessment of PAHs 
has been carried out using a surrogate marker approach, whereby the assessment of risk from 
benzo(a)pyrene also captures potential risks from other carcinogenic PAHs that may be 
present.  The alternative S4ULs for PAHs using the Toxic Equivalent Factor (TEF) approach 
have not been used because this approach is likely to under predict the true carcinogenicity 
of PAHs and is not advocated by PHE.  The threshold PAHs have been assessed similarly, by 
using naphthalene as a marker compound due to its high volatility relative to other PAHs.   

Theoretical soil saturations have not been considered in the evaluation of organic compounds 
and as such, some of the S4ULs for the less sensitive exposure scenarios are lower than their 
more sensitive equivalents. 

Sets of GACs have been generated for SOMs of 1%, 2.5% and 6%.  In this case, TOC in the 
Made Ground samples that were analysed ranged from 0.35 to 5.8%.  Using the conversion of 
SOM = TOC x 1.72, this equates to a SOM range of 0.60 to 10.0% with an average of 3.6%.  
This would suggest that 2.5% SOM would be appropriate. However, six of the nine samples in 
the southern region of the site (WS8-13 and BH1) returned SOM contents below 2.5% and 
hence, 1% has been adopted to maintain conservatism. 

For some contaminants of concern, direct contact will be the dominant pathway for exposure.  
In order to support with development options, human exposure to all unsaturated soils, 
irrespective of depth, was assumed possible for the purpose of this assessment.  This will 
maximise the information available to the design team on the suitability of all unsaturated 
material and can support with their materials management options.   

As the development encompasses both low density residential properties (i.e. those with 
private gardens) and high density apartments (i.e. those with communal outdoor space), two 
sets of generic assessment criteria (GACs) have been utilised: 

x Residential with home-grown produce for the low density units; and 
x Public Open Space (residential) for the high density units. 

Potential risks to human health from soil gases are assessed in Section 30.3. 

27.1.1 Statistical Assessment 
At the time of writing the CIEH report 2008: Guidance on comparing Soil Contamination Data 
with a Critical Concentration has recently been replaced by updated guidance from CL:AiRE21

20 HPA Contaminated Land Information Sheet. Risk Assessment Approaches for Polycyclic Aromatic 
Hydrocarbons (PAHs). Public Health England, 2017.

21 Professional Guidance: Comparing Soil Contamination Data with a Critical Concentration, CL:AIRE 
2020. 
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The new guidance gives refined advice on the appropriate sample sizes for particular statistical 
distributions, and based on the number and targeting of samples collected from this site no 
further statistical assessment is undertaken for this report. 

27.2 Groundwater and Surface Water Assessment Criteria 

The generic controlled waters risk assessment was conducted in accordance with the 
principles of EA ‘Remedial Targets Methodology:  Hydrogeological Risk Assessment for Land 
Contamination’ 2006 (EA 2006) and the ‘prevent and limit’ approach of the Water Framework 
Directive (2000/60.EC).  Generic controlled waters risk assessments compare directly 
measured concentrations with standard assessment criteria.   

Appropriate Water Quality Standards (WQS) are selected based on the identified receptor(s).  
In this case, the controlled water receptors identified in the CSM were the Secondary (A) and 
Principal Aquifer to which the Source Protection Zones relate and so the following hierarchy 
of WQS were considered to be appropriate: 

Groundwater 

x UK Drinking Water Quality Standards (DWS) from The Water Supply (Water Quality) 
Regulations 2016 (England). 

x World Health Organisation Guidelines for Drinking Water Quality, Fourth Edition, 
Volume 1, (2011). 

In the case of petroleum hydrocarbons, no current UK standard is available, so an initial 
assessment criterion of 10µg/l, based on the former target concentration for dissolved or 
emulsified hydrocarbons, is considered to represent a conservative tier 1 screening value for 
total petroleum hydrocarbons.  The CL:AIRE guidance on assessing petroleum hydrocarbons 
using existing hydrogeological risk assessment methodologies22, itself based on WHO 
guidelines, may then also be used where applicable for considering petroleum hydrocarbon 
fractions and derivatives in more detail.  

27.3 Land Gas Assessment Criteria 

By way of a preliminary risk assessment we have adopted “the pragmatic approach to ground 
gas risk assessment” as presented by Card et al 201223 .   This approach considers the Total 
Organic Content (TOC) of the made ground as well as the age and depth of the fill. 

22 Petroleum Hydrocarbons in Groundwater - Guidance on assessing petroleum hydrocarbons using 
existing hydrogeological risk assessment methodologies – CL:AIRE, March 2017 

23 Card G., Wilson S, Mortimer S. 2012. A pragmatic approach to ground gas risk assessment. CL:AiRE 
Research Bulletin RB17. 
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28 Analytical Test Results – Soils 

28.1 Metals and Non Metals 

The soil samples have been subdivided into 3 populations representing made ground (18 
samples), topsoil (2 samples) and natural soil (1 sample). 

The test results for each population have been screened against both sets of Generic 
Assessment Criteria (GACs) with the exceedances summarised in the table below: 

Table 17: Summary of exceedances within made ground (18 samples) 

Determinant 
Arithmetic 

Mean 
(mg/kg) 

Number 
of 

samples 

Tier 1 Generic Assessment Criteria  

Residential 
with Home-

Grown 
Produce 

(mg/kg) 

Samples 
which 
exceed 
GAC  

Public Open 
Space 

(Residential) 

(mg/kg) 

Samples 
which 
exceed 
GAC 

Arsenic 21.71 18 37 1 (WS2 0.2-
0.8m 60 
mg/kg) 

79 None 

Lead 308.82 18 200 9 (WS1 0.38-
1m 334 
mg/kg, WS2 
.2-.8m 558 
mg/kg, WS3 
0.2-0.6m 348 
mg.kg, WS3 
0.6-1.05m 
317 mg/kg, 
WS4 0.15-
0.4m 444 
mg/kg, WS4 
0.4-0.65m 
464 mg/kg, 
WS5 0.25-
0.5m 756 
mg/kg, WS7 
0.15-0.6m 
805 mg/kg & 
WS9 0.3-
0.6m 219 
mg/kg) 

630 2 (WS5 
0.25-0.5m 
756 mg/kg 

& WS7 
0.15-0.6m 
805 mg/kg) 

When considering the public open space (residential) assessment criteria which is applicable 
to high density residential accommodation which comprises all proposed units except Plots 
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13-26, just two exceedances for lead were recorded in made ground. These comprised the 
area surrounding the former conference centre and café in the west of the site. No 
exceedances for heavy metals were recorded in the topsoil samples or the natural soil sample. 

When considering the more stringent residential with home-grown produce criteria which is 
applicable to low density residential units with private gardens i.e. Plots 13-26, there are nine 
exceedances for lead and one exceedance for arsenic in made ground. There were also two 
exceedances (one marginal) for lead in topsoil (no exceedances were recorded in the sample 
of natural soil). However, only samples collected from WS4-7 were located in the region of 
the site where the low density units are proposed. Samples from all four of these locations 
exceeded the assessment criteria for lead. The remaining five lead exceedances and one 
arsenic exceedance can therefore be discounted as these regions of the site are scheduled for 
high density units and the heavy metal concentrations do not exceed the Public Open Space 
(Residential) criteria.  

A screening table is presented prior to the laboratory certificates in Appendix F. 

28.2 Polycyclic Aromatic Hydrocarbons (PAHs) 

PAHs are widespread within made ground and the urban environment generally.  They are 
one of the most common contaminants in made ground and the one that most commonly 
drives remediation. Benzo(a)Pyrene is a particular problem, being very commonly found in 
association with tarmac, clinker and any burnt products and also being highly toxic to human 
health.  

The mean Soil Organic Matter of the population has been used to determine an appropriate 
Tier 1 GAC for each population.  The results are summarised as follows: 

Table 18: Summary of B[a]P and Naphthalene in made ground (18 samples)- adopted 
SOM 1% 

Tier1 Generic Assessment Criteria  

Determinant 
Arithmetic 

Mean 
(mg/kg) 

Residential 
with Home-

Grown 
Produce 
(mg/kg) 

Samples 
that exceed 

GAC 
(Including 
outliers)

Public Open 
Space 

(Residential) 
(mg/kg) 

Samples 
that exceed 

GAC 
(Including 
outliers) 

Benzo(a)pyrene1 13.07 5.0 7 (WS2 0.2-
0.8m 41.5 

mg/kg, WS3 
0.2-0.6m 5.2 
mg/kg, WS4 
0.15-0.4m 
137 mg/kg, 
WS4 0.4-

10.0 3 (WS2 0.2-
0.8m 41.5 

mg/kg, WS4 
0.15-0.4m 137 
mg/kg & WS5 
0.25-0.5m 10.2 

mg/kg)
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0.65m 6.5 
mg/kg, WS5 
0.25-0.5m 

10.2 mg/kg, 
WS7 0.15-
0.6m 5.5 
mg/kg & 
WS9 0.3-
0.6m 5.6 
mg/kg)

Naphthalene2 0.20 2.3 None 4900 None 

Notes to table 
1. As a surrogate marker for genotoxic PAH 
2. As a marker compound for threshold PAH 

When considering the public open space (residential) assessment criteria which is applicable 
to high density residential accommodation which comprises all proposed units except Plots 
13-26, three exceedances for B[a]P were recorded in made ground. These comprised the area 
surrounding the former conference centre and café and stable block in the west of the site. 
No exceedances for PAHs were recorded in the topsoil samples or the natural soil sample. 

When considering the more stringent residential with home-grown produce criteria which is 
applicable to low density residential units with private gardens i.e. Plots 13-26, there are seven 
exceedances for B[a]P in made ground. No exceedances were recorded in the topsoil samples 
or in the sample of natural soil. However, only samples collected from WS4-7 were located 
in the region of the site where the low density units are proposed.  Samples from three of the 
four locations exceeded the assessment criteria for B[a]P. Two of the remaining three B[a]P 
exceedances can be discounted as these regions of the site are scheduled for high density units 
and the PAH concentrations do not exceed the Public Open Space (Residential) criteria. The 
WS2 sample cannot be discounted as it exceeds both assessment criteria.  

A screening table is presented prior to the laboratory certificates in Appendix F. 

28.3 Petroleum Hydrocarbons (PHC) 

The PHC testing has been carried out on targeted samples based on visual and olfactory 
evidence in the field and/or knowledge of former land use based on the CSM. No exceedances 
of either assessment criteria were recorded in any sample. The highest result was from WS4 
at 0.15-0.4m which returned a total petroleum hydrocarbon result of 793 mg/kg. This sample 
also recorded the highest total PAH result (1,580 mg/kg). There was no evidence however, 
that this contamination persisted beyond the extent of the made ground. 
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28.4 Asbestos 

All of the soil samples tested were screened for the presence of asbestos containing materials 
and/or loose asbestos fibres. No positive results were recorded. 

29 Analytical Test Results – Water 
Table 19: Summary of Groundwater Test Results (1 sample) 

Determinant 
(Total, unless 

otherwise 
specified) 

Measured 
Concn

(µg/l) 

Tier 1 
Assessment Criteria 

(µg/l) 

UK Drinking Water Standard1

Arsenic <5 10 

Chromium <5 50 

Cadmium <1 5 

Copper <5 2,000 

Lead <1 10 

Mercury <0.1 1 

Nickel <5 20 

Selenium <5 10 

Zinc 31 - 

Benzene <1 1 

Toluene <1 - 

Ethylbenzene <1 -

Total Xylenes <1 - 

Total Petroleum 
Hydrocarbons (TPH) 

10.2 10 2

>C6-C7 Aromatic <1 700 3 

>C7-C8 Aromatic <1 700 3 

>C8-C10 Aromatic <5 300 3 
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>C10-C12 Aromatic <5 90 3 

>C12-C16 Aromatic <5 90 3 

>C16-C21 Aromatic <5 90 3 

>C21-C35 Aromatic <5 90 3 

C5-C6 Aliphatic <1 15,000 3 

>C6-C8 Aliphatic <1 15,000 3 

>C10-C12 Aliphatic <5 300 3 

>C8-C10 Aliphatic <5 300 3 

>C12-C16 Aliphatic <5 300 3 

>C16-C21 Aliphatic <5 - 

>C21-C35 Aliphatic <5 - 

>C35-C40 Aliphatic <5 10.2 

Benzo(a)pyrene 0.02 0.01 

Total PAHs 0.27 0.1 

Cyanide (total) <5 50 

Notes to Table 
1. UK Drinking Water Standards, unless otherwise stated 
2. Assessment Criterion based on former target concentration for dissolve or emulsified hydrocarbons – now        
withdrawn. 
3. WHO drinking water objective 2017 (2008 for petroleum hydrocarbons) 

In addition to the determinants presented in the table above, all determinants tested as part 
of the Volatile Organic Compounds (VOC) suite returned results below the laboratory limit 
of detection (LOD). Very minor exceedances were recorded for TPH, benzo[a]pyrene and 
Total PAH. 

30 Risk Assessment 

30.1 Human Health 

The works carried out to date have indicated that the made ground beneath the site is 
impacted with lead and the PAH compound benzo(a)pyrene in the region of the site where 
the low density residential houses with private gardens (Plots 13-26) are proposed to be 
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located. A single exceedance of B[a]P was also recorded in the north of the site (WS2) 
between Buildings A and B (apartments). Two exceedances, one (minor), of the assessment 
criteria for lead were recorded in the two samples of topsoil.  

Whilst the assessment has not found any other significant contamination, access into some 
areas, including those that may be impacted, has not been possible and there remains the 
possibility that as yet unidentified contamination may be present, namely beneath currently 
existing buildings.  

The lead and B[a]P contamination identified poses a potential risk to human health, where 
present in critical areas such as gardens or areas of soft landscaping.  Contamination may 
impact human health through the direct ingestion, inhalation, skin contact and/or plant uptake 
pathways that would be present in a residential setting.  The contaminated ground is 
considered to pose an unacceptable risk if it is to be retained in the near surface of 
garden/outdoor soft covered areas where direct human contact is feasible.   

The contamination may pose a risk to incoming water via permeation into supply lines. The 
use of barrier/protective piling may be required by the water supplier should the impacted 
made ground not be removed. 

Some remediation to mitigate risk to human health from the lead and B[a]P-impacted made 
ground will be required and it is recommended that a remediation strategy for the site is 
prepared.  At this stage allowance for a minimum of 600mm clean cover in the proposed 
private gardens of Plots 13-26 should be made, along with an allowance for a minimum of 
300mm clean cover in the southern section of soft landscaping between Buildings A and B. It 
may be prudent to extend the area of 300mm clean cover to include the northern section of 
soft landscaping between Buildings A and B.  

The testing indicates that the topsoil present on site will not be suitable for re-use in private 
gardens but will be suitable for re-use in areas of communal landscaping / public open space.  

30.2 Controlled Waters  

30.2.1 Groundwater  
The site is located above Secondary (A) aquifers, the Lambeth Group and Thanet Sand 
Formation and a Principal Aquifer, the Chalk. The site is located within an Inner Source 
Protection Zone I (the Chalk in the east) and an Outer SPZ II (Lambeth Group and Thanet 
Formation areas). The nearest drinking water abstraction is c. 1,350m to the north 

Very minor exceedances were recorded for TPH, benzo[a]pyrene and Total PAH from the 
one groundwater sample collected from BH1. These exceedances are not considered to 
represent any evidence of contamination originating from the site, nor are they considered to 
present any risk to the drinking water source located over 1 Km to the north. The 
considerable depth to groundwater meant that it was impractical to install other groundwater 
monitoring standpipes across a site which the CSM has indicated presents a low risk to 
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controlled waters (despite the sensitivity of the aquifers and the SPZ classification). The 
contaminant levels measured across the western region of the site (whilst higher than in the 
southern region) are considered unlikely to have caused any adverse effect to the underlying 
groundwater given the recorded concentrations, depth to groundwater and low solubility (and 
hence mobility) of heavy metals and PAH compounds in water.  

30.2.2 Surface Water 
There are no surface water features on site or within 250m of the site.   Based on this 
information and the recorded concentrations of contaminants the site is not considered to 
pose a risk to surface water receptors.  

30.3 Land Gases 

In accordance with the pragmatic approach to ground gas assessment (Ref 25), the flow chart 
presented in the guidance as Figure 2 has been utilised in conjunction with the CSM to confirm 
that the guidance is applicable in this instance. Note 4 of Figure 2 states: ‘‘Made Ground deposits 
less than 1m thick such as general fill below roads and car parks or road construction subbase etc 
can be ignored for the purposes of this assessment’’. As Made Ground is the only identified 
potential source of land gas at the site, an assessment of the average thickness has been made. 
The southern region of the site has been subject to recent demolition; hence the site has been 
divided into the western and southern region for the purposes of this assessment: 

Table 20: Summary of Made Ground Thicknesses 

Western Site Region Southern Site Region 

Trial Hole MG [m] TOC [%] Trial Hole MG [m] TOC [%] 

WS1 1.45 0.35, 4.0 WS8 0.8 1.5

WS2 1.0 2.9 WS9 0.6 1.1

WS3 1.05 3.8, 1.2 WS10 2.5 1.6, 0.31 

WS4 0.7 3.6, 1.6 WS11 0.4 0.88 

WS5 0.8 3.3 WS12 0.75 1.4 

WS6 0 n/t WS13 1.65 1.1 

WS7 1.45 5.8 BH1 0.6 1.5 

TP1A 1 n/t TP3 2 n/t 

TP2 0.9 n/t 

Average 0.93 2.95 1.16 1.17 

TOC – total organic carbon (measured by laboratory testing) 
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NOTE:  
TP1 has been excluded from the assessment. This is because a sewer was encountered in this location at sub 2.5m bgl. 
Hence, all material above the sewer was logged as (reworked) made ground. However, this is not representative of the true 
thickness in this area (demonstrated by adjacent TP1A recording only 1.0m of made ground). 

The average made ground thickness in the western site region falls below 1.0m above which 
further assessment is required. Further confidence that no significant risk exists is provided 
by the lack of any records of degradable organic matter on the trial hole logs and the fact that 
a large portion of the made ground will be removed in order to construct the new building 
foundations. [The majority of the recorded TOC is therefore likely to be made up of non-
degradable material such as clinker and asphalt which was occasionally logged]. 

The average made ground thickness in the southern site region was marginally above 1.0m. 
The average was skewed by deepened Made Ground in WS10 and TP3 which were excavated 
in close proximity to one another. This material was re-worked natural soil with 
anthropogenic inclusions comprising demolition materials and cabling. It is likely therefore, 
that this deepened Made Ground was created by the recent demolition of the former Atkins 
office building and that this feature is localised. The average thickness without these two 
locations is 0.8m. Assuming a Made Ground thickness of 1.16m and with reference to Table 1 
in the aforementioned guidance, would place this region of the site in Characteristic Situation 
(CS) 2 whereby basic gas protection measures would be required (a ventilated sub floor void 
and a sealed gas protective membrane). However, Building F to be constructed in this region 
of the site comprises a basement which will require the removal of most, if not all, the Made 
Ground removing the source and, hence eliminating any risk. Furthermore, the ventilation 
measures necessary for the basement will more than meet the protective requirements of 
CS2. 

For these reasons, no further assessment with respect to land gas risk is deemed necessary 
and no bespoke gas protection measures are considered to be required. 

30.4 Vapour Risk 

No petroleum hydrocarbons were detected below the C12-16 carbon chain banding. 
Petroleum hydrocarbons of this carbon chain length and above are not sufficiently volatile to 
present a vapour risk and hence it is considered that there is no evidence of a potential indoor 
vapour inhalation risk at the site. 

31 Waste Disposal  

It is anticipated that the proposed development will generate waste soils and materials will 
need to be removed from site as part of the construction process.  

Where soils are to be disposed off-site, it is the duty of the waste producer, in this case 
Canbury Construction Ltd, to ensure that all waste is disposed of appropriately and that any 
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that is sent to landfill is sent to an appropriately licensed one.  All waste sent to landfill must 
be classified and must be pre-treated.  There are various forms of pre-treatment that are 
acceptable.  In this case it could include “reduction in volume”, which could be achieved by 
segregating the Made Ground and re-using part of it on site. 

Where made ground soil is to be re-used on site then it is recommended that this is carried 
out under the CL:AIRE Definition of Waste Industry Code of Practice (DoWCoP) for re-use 
of soils24. 

A waste assessment has not been carried out as part of these works. However, the laboratory 
test results would suggest that the vast majority of the made ground, natural soils and topsoil 
would be classified as non-hazardous waste should the data be assessed via 
HazWasteOnlineTM. The exception would be sample WS4 0.15-0.40m on account of the total 
PAH concentration being in excess of 1,000 mg/kg. This sample would likely be classified as 
hazardous waste.  

Three samples were tested for waste acceptance criteria (WAC) to indicate whether it will 
be accepted at landfill. WAC testing is only required to determine whether hazardous waste 
can be accepted into landfill and whether non-hazardous waste meets the requirements for 
disposal as inert waste. A WAC test is not required to dispose of material as non-hazardous 
waste.  

The following samples were subjected to WAC testing: 

x WS3 0.2-0.6m - shallow made ground in the west of the site 

x WS9 0.3-0.6m – shallow made ground in the south of the site 

x WS12 2.0-2.75m – natural soil representative of material likely to be removed to form 
the basement excavation in the new apartment block (Building F) in the south of the 
site 

WS3 would be classified as non-hazardous waste (exceeding the allowable Total Organic 
Carbon content for inert waste). 

WS9 would be classified as non-hazardous waste (marginally exceeding the allowable Total 
PAH content for inert waste). 

WS12 would be classified as inert waste. 

In summary, the natural soils in the Building F area should be suitable for disposal as inert 
waste. The majority of made ground at the site will require disposal as non-hazardous waste 
with the exception of the material represented by the sample taken from WS4 which maybe 
hazardous. An additional WAC test will be required for the made ground material represented 

24  The Definition of Waste: Development Industry Code of Practice. Version 2 2011. CL:AIRE 
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by sample WS4 0.15-0.4m. The elevated cost of hazardous waste disposal for a small volume 
of soils should be budgeted for. 

The laboratory test data and WAC tests results should be provided to the proposed license 
facilities in advance of the required disposal dates. The final decision as to whether the waste 
can be accepted lies with the licensed waste facility.  

It is strongly advised that detailed discussions be held with groundworks contractors and that 
receiving landfill sites and appropriately licensed hauliers are identified in advance of 
commencing any waste removal. 

32 Recommendations for Remediation 

Access into some areas of the site was restricted due to buildings. It is recommended that 
once the structures have been demolished and hard standing removed, formation inspections 
are undertaken. Should the made ground vary from what has been encountered to date, then 
further laboratory testing should be undertaken. 

Following any additional investigation, a remediation strategy to mitigate risks to the proposed 
development from identified contamination should be prepared detailing the necessary clean 
cover systems.   

33 Validation of Remediation 

Once produced, the remediation method statement should be submitted to the appropriate 
regulatory authorities.  It is advised that the local authority are advised of the intended build 
programme in order that they can phase the sign off of planning conditions as required.   

The remediation strategy will likely require the importation of clean topsoil, and possibly 
subsoil.  Imported soils should be tested at source by the supplier.  The validation engineers 
should then make spot checks as and when necessary once material has been imported. 

Provision should also be made for dealing with further localised hotspots of contamination 
which may come to light during construction.  Any such soils should be inspected by the 
validation engineers and appropriate remedial action taken as necessary. 
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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. 

The extent of the exploratory holes, laboratory testing and monitoring undertaken may have 
been restricted due to a number of factors including accessibility, the presence of buried or 
overhead services, current development and site usage, timescales or clients specification.  
The exploratory holes only assess a small proportion of the site area with respect to the site 
as a whole, and as such may only provide an overall assessment of ground conditions on site.  
The presence of hotspots of undisclosed contamination or exceptional and unforeseen ground 
conditions cannot be discounted. 

Eurocode 7  gives guidance on the type of sampling, sample quality, number and spacing of 
intrusive  investigations, and number of laboratory tests required.   It is intended that the 
Geotechnical Information section of this report will fulfil the general requirements of the 
Ground Investigation Report as set out in section 6 of Eurocode731, although this is subject to 
the restrictions imposed on the investigation as listed above.  For geotechnical design, 
Eurocode 7 requires the Geotechnical Design Report to address both the geotechnical and 

31 BS EN 1997 Eurocode 7- Geotechnical Design - Part 1: General Rules (2004) and Part 2: Ground 
Investigation and Testing (2007) 
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structural aspects of the geotechnical design for both the limit and serviceability states.  The 
Geotechnical Appraisal section of this report will not meet the requirements of a Geotechnical 
Design Report (GDR), and should therefore be used for preliminary guidance only.    

The presence of asbestos may be noted during the site walkover survey, intrusive 
investigations and/or from the results of contamination testing.  However, this report does 
not constitute an asbestos survey.  On this basis, the presence of asbestos on site cannot be 
discounted and a full asbestos survey should be undertaken.
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Client: Canbury Construction Ltd Date: 29/10/2020 Project ID: LP2353

Project: Woodcote Grove, Epsom Title: Site Location Plan Fig. No. 1

Basemap: © OpenStreetMap
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