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Dear Thomas

RRe: LP2616 Lees Yard, Additional Investigation of Made Ground and Topsoil Pesticide 

Analysis 

1 Introduction 

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

Partnerships Ltd (hereafter referred to as Thakeham) to undertake an additional investigation 

of the ground at a site referred to as Lee’s Yard located on Lidsey Road, Woodgate, West 

Sussex, PO20 3SU (Figure 1, Appendix A). It is understood that Thakeham proposes to 

develop the site with 38 No. two to three-storey residential properties along with a 

community hub, public open spaces and associated access roads. The proposed development 

layout is presented in Drawing 1428A-SK-002, Appendix B.  

The site has been the subject of two previous investigations by LEAP.  The reader is referred 

to these earlier reports which should be read in conjunction with this report: 

Phase I Desk Study and Site Reconnaissance for Land North of Lee’s Yard, Woodgate, 

for Thakeham Ref. LP2616/DS/1 dated August 2021. 

Phase II Site Investigation Report and Land North of Lee’s Yard, Woodgate for 

Thakeham Ref. LP2616/SI/2 dated October 2021. 

The additional works were commissioned as a result of the recommendations for further 

works outlined in LEAP’s Phase II site investigation report (Ref. LP2616/SI/2) dated 15th

October 2021.  

The objectives of this additional investigation were:  

To delineate the lateral extent and vertical thickness of the made ground encountered 

during the previous investigation, in particular around WS07; and 

To sample the shallow soils across the site for the potential presence of historical 

pesticides and herbicides.  

23rd November 2021 

Our ref. LP2616/Ph2/1 

Thomas Richards 

Thakeham Partnerships 

Thakeham House 

Summer Place 

Stane Street 

Billingshurst 

West Sussex 

RH14 9GN
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2 Background Information 

2.1 Site Description  

The site is an approximately 1.53 ha undeveloped field with the centre of the village of 

Woodgate around 400m to the north. The site slopes gently downwards from around 8.7m 

AOD in the west of the site to around 6.9m AOD in the east-southeast. The field is 

predominantly grassed and has been cropped until recent times.  An area of long grass, 

wildflowers and shrubs was previously present in the north of the site, however during the 

site visit the hedges, trees and shrubs had been removed. An L-shaped hedge divides off the 

north-eastern corner from the rest of the site and was planted sometime between 2000 and 

2012 No buildings are present, but two small electrical boxes are present on the northern 

boundary within a patch of trees.  

Along all boundaries of the site are dense mature evergreen hedges and young to mature 

trees, including elm, poplar, silver birch and Leyland cypress.  

The surrounding area is predominantly rural and low density residential. The site is bounded 

to the north by an unnamed access road with residential housing beyond; to the east by a 

caravan park; to the south by a car sales yard with fields beyond; and to the west by Lidsey 

Road (A29) with residential housing beyond. 

2.2 Site History 

The site has been a field since the earliest available historical OS maps.  The surrounding area 

was mostly farmland until the 1930s when sporadic residential properties commenced 

construction in the vicinity of the site.  A brickfield was present 150m to the east of the site 

from the late 1930s until the early 1970s.  This area is now a caravan park.  A sawmill adjacent 

to the south of the site was constructed in the 1990s and is now a car sales facility (Lee’s 

Yard). 

2.3 Environmental Setting 

2.3.1 Geology and Hydrogeology 
The site is mapped as being underlain by superficial River Terrace Deposits over the London 

Clay Formation. The superficial deposits are classified as a Secondary A Aquifer whilst the 

London Clay is classified as Unproductive Strata. 

The site is not situated within a Groundwater Source Protection Zone (SPZ) and no 

groundwater abstraction licences are located within 1km. 
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2.3.2 Hydrology and Flooding 
There are no surface water features on-site although a field drain is located 15m to the south-

west. The closest substantial surface water feature is the river Lidsey Rife located 

approximately 380m east of the site.  

The site is not located within a surface water flood zone but the risk of groundwater flooding 

is indicated as high in the east of the site reducing to moderate in the west. 

2.4 Previously Encountered Ground Conditions 

The desk study indicated that potential on site sources of contamination which may pose a 

risk to human health were limited including pesticides from historical farming, hydrocarbons 

from farm machinery.  

LEAP’s site investigation was carried out in August 2021 and comprised a total of 8 No. 

machine excavated trial pits to a maximum depth of 3m and 7No. windowless sampler 

boreholes to 4m bgl. 5 No. windowless locations were installed as combined groundwater 

and gas monitoring wells. 

The investigation generally encountered topsoil over sandy clays and clayey sands and locally 

gravels (River Terrace Deposits) over firm to stiff clay (London Clay Formation).  The River 

Terrace Deposits were generally thinner in the east of the site and increased in thickness 

towards the west and south-west.  A layer of made ground was encountered beneath the 

topsoil in WS07 in the north of the site close to the site entrance but was not observed 

elsewhere on-site. The made ground comprised brown sandy gravel with fragments of 

concrete and brick, with the gravel being fine to coarse sub-angular flint. 

The results of chemical testing recorded none of the contaminants that were analysed for 

above acceptable levels for a residential development with private gardens. Based on the 

findings of the investigation the report concluded that there was little evidence to suggest 

contamination was present on-site.  However, further shallow investigation and sampling was 

recommended to delineate the extent of the made ground around WS07 and to and enable 

testing pesticides within the shallow soils.  

3 Fieldwork 

The intrusive investigation was carried out on 2nd November 2021 and comprised 8 No. 

inspection pits hand dug using a hand auger and spade. 

A site plan for the location of each excavation is presented in Figure 2 of Appendix A.  

Photographs are provided in Appendix B and the trial hole logs in Appendix C. 

Hand pits HP101 to HP103 were excavated in the vicinity of WS07 where made ground was 

previously encountered to assess its vertical and spatial extent.  HP104 was excavated near 
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the northern boundary of the site where limited previous investigation could be undertaken 

due to access constraints.  HP105 to HP108 were completed across the wider site to enable 

sampling for pesticide testing.  

The weather during the visit was predominantly cold, dry and sunny. 

Samples of the made ground were collected from HP101 to HP103, with topsoil samples 
collected from HP104 to HP108. The samples were sent to The Environmental Laboratory 
for chemical analysis. Samples from HP101 to HP104 were scheduled for the following analysis: 

Heavy metals; 

Polycyclic aromatic hydrocarbons (USEPA 16 PAHs); 

Asbestos identification; 

Total organic carbon (TOC); and 

pH.  

The topsoil samples from HP105 to HP108 were analysed for a pesticide suite comprising 

organochlorine pesticides, organophosphorus pesticides and triazine herbicides.  

4 Encountered Ground Conditions 

The logs for each hand pit are presented in the Appendix C, and Table 1 below provides a 

summary of the ground conditions that were encountered.   

Table 1. Summary of the Hand Pit Logs 

Depth Range Geology Description 

GL – 0.15 /0.25 TOPSOIL 

Grass over TOPSOIL: dark brown occasionally gravelly slightly sandy 

slightly silty clay with roots and rootlets. Where encountered, gravel is 

subrounded to angular fine to coarse flint. 

Absent from HP101, HP102 and HP103. 

GL – 0.2/ 0.25 MADE GROUND 

Grass and sometimes moss over MADE GROUND: dark brown sandy 

slightly clayey gravel with occasional rootlets. Gravel is subrounded to 

angular fine to cobble flint, occasional fine to medium brick fragments, 

occasional concrete and occasional blacktop with an organic odour. 

HP101, HP102 and HP103 only. 

0.15/ 0.25 – 

0.3*/0.5* 
CLAY 

Firm light brown gravelly very sandy occasionally silty CLAY with 

rootlets. Gravel is subrounded to angular fine to coarse flint and 

occasionally fine to medium chalk. 

*Maximum depth of excavation 
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The made ground encountered was similar in composition to that previously encountered in 

WS07 in the north of the site, as a sandy gravel with fragments of brick and concrete. The 

thickness of the made ground in WS07 was 0.25m, which is also similar to the thickness 

encountered in HP101, HP102 and HP103.  

Spatially, the made ground appears to be confined to the portion of ground directly west and 

south of the overgrown area in the north of the site, extending around 2m out from the 

overgrown area.  Little or no grass was present at the surface where the made ground was 

encountered. Using this observation, it is interpreted that the made ground extends 

northwards underneath and beyond the access gate to the northern boundary of the site, with 

the eastern extent finishing approximately 1m top the east of HP101. 

HP104, undertaken in the north of the site in the previously overgrown area, encountered 

similar shallow soils to those across the rest of the site.  

5 Soil Analytical Results and Human Health Risk Assessment  

The soil laboratory certificates are provided in Appendix D.  

The laboratory results have been compared to the same Generic Assessment Criteria as those 

that were used in the previous Phase II investigation, where available i.e. published Soil 

Guideline Values (SGVs), Category 4 Screening Levels (C4SLs), or LQM/CIEH Suitable 4 Use 

Values (S4ULs) for a residential with home grown produce (resi HGP) end use, which best 

reflects the proposed development. Table 2 provides a summary of the results along with the 

relevant GACs.  No pesticides were detected above the limit of detection and so, are not 

included in the table. 
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Table 2: Summary of Soil Contamination Test Results  

Determinand 
Number of 

samples 

Number 

>LOD 

Maximum 

Conc.  

(mg/kg unless 

otherwise 

stated) 

Generic 

Assessment 

Criteria  

(mg/kg) 

Number of 

Exceedances 

METALS

Arsenic 4 1 11.6 37 0 

Cadmium 4 0.5 <0.5 22 0 

Chromium 4 5 37.5 910 0 

Hexavalent Chromium  4 0.8 <0.8 21 0 

Copper 4 5 19.3 2,400 0 

Lead 4 5 89.2 200 0 

Mercury1 4 0.5 <0.5 40 0 

Nickel 4 5 21.9 130 0 

Selenium 4 1 <1.0 250 0 

Zinc 4 5 71.7 3,700 0 

ASBESTOS

Asbestos 4 0 No asbestos 

detected 

Presence No asbestos 

detected 

HYDROCARBONS

Benzo(a)pyrene2 4 0.1 2.8 5.0 0 

Naphthalene3 4 0.1 0.1 5.6 0 

Total PAHs 4 0.4 31.8 n.v. - 

Notes to table 

1. Assessment criterion based on inorganic mercury 

2. As a surrogate marker for genotoxic PAH 

3. As a marker compound for threshold PAH 

n.v. – no appropriate value 

The samples generally contained low concentrations of contaminants in the made ground and 

topsoil samples.  A relatively high total PAH concentration of 31.8mg/kg was present within 

the made ground sample in HP101 at 0.1m, with the other two made ground samples and 

topsoil sample from HP104 containing much lower total PAH concentrations of between 

0.8mg/kg and 2.0mg/kg.  Generally, the topsoil sample from HP104 had lower concentrations 

of heavy metals in comparison with the made ground samples, but these values did not vary 

greatly.  Overall, no contaminants exceeded their respective GACs for resi HGP.    

ARUN DISTRICT COUNCIL AL/141/21/RES



PP a g e  | 7 

All pesticides tested for were below the laboratory limits of detection. 

6 Conclusions and Recommendations 

Made ground was encountered in the three hand pits (HP101, HP102 and HP103) in the 

northwest of the site to a maximum proven depth of 0.25m bgl with natural silty sandy clay 

beneath, although it is noted that HP101 did not penetrate the full depth of made ground, due 

to difficulties excavating through the dense gravelly soils.  

The made ground was restricted to the area directly west and south of the overgrown area 

in the north of the site, with a maximum thickness of 0.25m. The analytical results did not 

identify any contaminants in the made ground at concentrations which would indicate a risk 

to human health, and there is therefore considered to be no risk to future residents from the 

made ground.  

The five hand pits undertaken across the wider field did not encounter any made ground. 

Instead, topsoil was encountered between 0.15 and 0.25m bgl and was of a similar composition 

to that previously encountered. Below the made ground or topsoil, light brown gravelly very 

sandy occasionally silty clay was encountered to the full depth of excavation.  None of the 

contaminants tested for exceeded the GACs for residential HGP within these natural samples, 

and no pesticides were detected above the laboratory limits of detection. 

Based on the investigation and subsequent laboratory testing no remedial action is considered 

necessary on-site in regard to human health.  

Please do not hesitate to contact the undersigned if you require any further information. 

Yours sincerely, 

Lauren Stillwell  

Enc. 

Appendix A - Figures 

Appendix B – Photographic Record 

Appendix C – Exploratory Logs 

Appendix D – Laboratory Test Results 
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LIMITATIONS 

This letter 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. 

This report is generally consistent with the Eurocode requirements for a Ground Investigation Report, noting the 

limitations on brief to provision of pile design information only.  However, the laboratory testing has been carried 

out on samples which do not comply with the Eurocode classifications as identified in tables 2 and 3 of EN ISO 

22475-1.  This report should not be deemed as a Geotechnical Design Report, and where any calculations have 

been made, these are not Eurocode compliant and are for indicative purposes only. 

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. 
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APPENDIX B – PHOTOGRAPHIC RECORD 

Photographic Record
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APPENDIX C – EXPLORATORY LOGS 

Exploratory Logs
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APPENDIX D – LABORATORY TEST RESULTS 

Site Photographs
Laboratory  

Test Results 
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A INTRODUCTION 

1 Authority 

2 Objective 

3 Previous Studies 
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4 Scope of Works 
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B SUMMARY OF DESK STUDY 

7 Site Description and Environmental Setting 

Table 1: Summary of Site Description and Environmental Setting 
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8 Summary of Preliminary Risk Assessment 
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C INTRUSIVE INVESTIGATION  

9 Investigation Rationale 
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Table 2 Rationale and Scope for Investigation Locations 
Trial 

Hole/Test 

Location 

Rationale Proposed 

Depth  

(m bgl) 

Achieved 

Depth 

(m bgl) 

Additional Comments 

10 Site Work 

10.1 Date and Weather Conditions 

ARUN DISTRICT COUNCIL AL/141/21/RES



LE/QEMS/Doc 07-5-01 – Jul 2021 – rev 8         LP2616 Land north of Lee’s Yard Phase II Site Investigation 

P a g e  | 110

10.2 Site Work Methods 

10.2.1 Windowless Sampler 

10.2.2 Trial Pitting 

10.2.3 Soil Logging  

10.2.4 Monitoring Well Installation 
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Table 3: Borehole installation details 
Borehole Targeted 

Medium 

Installed Depth 

(m bgl) 

Response Zone 

(m bgl)  

Bentonite Seal

(m bgl) 

Targeted Stratum  

10.3 Sampling and Field Tests 

10.3.1 Soil Sampling 

10.3.2 Standard Penetration Tests 

10.3.3 In-situ California Bearing Ratio Test – Dynamic Cone Penetrometer 
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10.3.4 BRE365 Soakage Tests 

10.4 Ground Gas and Groundwater Monitoring  

10.4.1 Groundwater Monitoring 

10.4.2 Ground Gas Monitoring 
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10.5 Laboratory Analysis 

10.5.1 Geotechnical Laboratory Testing  

Table 4: Geotechnical Laboratory Testing 
Test Number of tests  

River Terrace Deposits London Clay Formation 
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10.5.2 Chemical Soil Analysis 

10.6 Constraints to the Scope 
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11 Ground Conditions 

Table 5: Summary of soils encountered 
Depth 

From (m) 

Depth To 

(m) 

Soil Type Description 
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11.1.1 Groundwater 

          Table 6: Groundwater Strikes  
Trial Hole Date of water 

strike 

Depth to Groundwater 

strike (mbGL) 

Comments 

Table 7: Groundwater Monitoring Results from Visit Carried Out on 20th September 2021  
Monitoring well Depth to groundwater (mbgl) 
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11.1.2 Visual and Olfactory Evidence of Contamination 
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D GEOTECHNICAL INFORMATION 

12 Strata Encountered 

12.1 Topsoil 

12.2 Made Ground 

12.3 River Terrace Deposits 

Table 8: Summary of Particle Size Distribution tests for Sand/Gravel 
Clay and Silt (%) Sand (%) Gravel (%) Cobbles (%) 
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Table 9: Summary of Geotechnical Test Results for Sand/Gravel 
Test Range 

12.4 London Clay Formation 

Table 10: Summary of Geotechnical Test Results for London Clay Formation 
Test Range 
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E GEOTECHNICAL APPRAISAL 

13 Geotechnical Design 

14 Geotechnical Appraisal 

14.1 Swelling and Shrinkage 
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14.2 Sulphates 
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14.3 Groundwater 

14.4 Soakage Potential 

14.4.1 Test Results 

            Table 11: Summary of soakage tests 
Test 

Location 

Soakage Rate 

(m/s) 

Comments 

14.4.2 Recommendations 
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14.5 Bearing Capacity and Foundations 

14.5.1 Shallow Foundations 
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14.6 Floor Slabs 

14.7 Roads 

14.7.1 Test Results 

14.7.2 Recommendations 

14.8 Excavations 
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14.9 Filling 

14.10 Slope Stability 

14.11 Settlement 

14.12 Heave and Uplift 
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15 Geotechnical Recommendations  
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F GEO-ENVIRONMENTAL QUANTITATIVE RISK 
ASSESSMENT 

16 Revised Conceptual Site Model 

16.1 Introduction 

16.2 Distribution of Contamination 

16.3 Human Health 
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16.4 Controlled Waters 

16.5 Ground Gases 
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17 Human Health Risk Assessment  

17.1 Rationale and Approach 

17.2 Evaluation of Potential Risks to Future Residents 
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Table 12: Summary of Soil Contamination Test Results  

Determinand 
Number of 

samples 

Number 

>LOD 

Maximum 

Conc.  

(mg/kg unless 

otherwise 

stated) 

Generic 

Assessment 

Criteria  

(mg/kg) 

Number of 

Exceedances 
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17.3 Evaluation of Potential Risks to Groundworkers 

18 Ground Gas Risk Assessment 

18.1 Rationale and Approach 

18.2 Evaluation of Potential Risks from Ground Gas 

Table 13: Summary of Ground Gas Monitoring Results 

BH Ref 

Maximum Recorded * 

CO2 

(%) 

CH4

(%) 

CO 

(ppm) 

O2 

(%) 

Flow 

rate 

(l/hr) 

Atmospheric 

Pressure 

(mB) 

Was 

response 

zone 

flooded? 
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19 Waste Disposal  
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20 Geo-Environmental Conclusions 

20.1 Ground Conditions 

20.2 Ground Gases 

21 Geoenvironmental Recommendations  
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