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1 INTRODUCTION 

1.1 Instruction and Background 

1.1.1 Wardell Armstrong LLP (WA) were commissioned via email on 25 October 2023 by Mr 

David Hough of Gladman Developments Limited, hereafter referred to as the ‘Client’, 

to undertake a ground investigation (GI) on a site off Cross Road, Deal, Kent, hereafter 

referred to as the ‘Site’. 

1.1.2 Alongside the GI, WA were also commissioned by the Client to prepare a 

Hydrogeological Conceptual Site Model (HCSM) as the Site is overlying a Principal 

Aquifer and a Southern Water operated Public Water Supply (PWS) groundwater 

abstraction is located approximately 300 metres north east of the Site. As part of this, 

WA were required to install groundwater monitoring boreholes in order to determine 
the seasonal variability in groundwater depth and elevation at and in the vicinity of 

the Site. Further information on this is contained within WA ‘Hydrogeological Site 

Investigation Report’. 

1.2 Scope and Objectives  

1.2.1 The purpose of the GI is to enable a preliminary assessment of the likely ground 

conditions present across the Site to be carried out and to provide general 
geotechnical and geo-environmental information to support the identification of 

potential ground related development constraints.  

1.2.2 The report provides information relating to the:  

• Environmental setting including geology, mining, hydrogeology and hydrology.  

• Potential contamination sources, pathways and receptors through the 

production of a preliminary Conceptual Site Model (CSM); and  

• Provisional assessment of the potential geotechnical and contamination issues 

present on the Site.  

1.3 Proposed Development 

1.3.1 The proposed development is for 140 No. residential dwellings and associated gardens 

and infrastructure as stated with planning application reference DOV/21/01822. The  

Development Framework Plan (Ref: 7572-L-12_E) for the Site, dated March 2021, is 

attached at Appendix A. 
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1.4 Site Location and Description 

1.4.1 The Site is located off Cross Road, Deal (Ordnance Survey National Grid Reference TR 

36040E 50543N), as shown on Drawing Number GM12741-001. The Site is 

approximately 7.2 hectares in area and is located approximately 2.5km southwest of 

Deal town centre. 

1.4.2 The Site comprises two fields bordered by Cross Road and residential housing off Cross 

Road to the east, with further residential housing off St Richard’s Road to the north. 

Ellen’s Road borders the Site to the south with agricultural fields beyond, and an area 

of woodland separates the Site’s western border from agricultural fields and a car 

body parts supplier (The DIY Motorist). 

1.5 Limitations  

1.5.1 This report has been prepared for the exclusive benefit of the Client, for the purpose 

of providing geotechnical and geo-environmental recommendations for the Site. The 

report contents shall only be used in that context. Furthermore, new information, 
changes in practice or new legislation may necessitate revised interpretation of the 

report after the date of its production.  

1.5.2 It should be noted that GI relies upon the determination of information from ‘point 
sources’ such as the trial pits, soakaways, plate load tests and boreholes and the 

interpretation of data between investigation points. It should be recognised that the 

actual conditions at and between investigation points can differ spatially and 
temporally. The assessments and recommendations given in this report are based 

upon the interpretation of the results from the GI at a specific point and time and 

therefore any conclusions drawn would need to be reviewed prior to their use during 

the development of designs for the Site.  

1.5.3 WA has carried out an appropriate level of checking of third party supplied 

information, however WA cannot be held liable for any inaccuracies, inconsistencies 

or omissions in such information (should there be any). 

1.5.4 The GI was restricted in places due to known services and dense vegetation. 

Exploratory hole locations were positioned at locations to avoid these constraints and 

minimise disruption to the current land uses.  Trial pit locations TP31 and TP34 were 
not completed due to their proximity to a storm drain/sewer drain of unknown extent. 
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1.5.5 This report does not consider broader development constraints such as services, land 

drainage, detailed flood risk, ecology, invasive weeds, archaeology, acoustics or air 

quality.  

1.5.6 WA has used reasonable skill and care in the design of the ground investigation work 

to comply with currently available industry guidance and to meet the requirements of 

the commission.  
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2 BASELINE CONDITIONS 

2.1 Summary of the RSK Geosciences Phase 1 Preliminary Risk Assessment  

2.1.1 A summary of the site history, existing land use, geology, hydrogeology, hydrology and 

mining is contained within the RSK Geosciences Phase 1 Preliminary Risk Assessment 

(Ref: 52285-R01 (00)) dated June 2021, attached at Appendix B. This report should be 

read in conjunction with the RSK report. The salient conclusions from the RSK report 

are summarised in Sections 2.1.2 – 2.1.4. 

2.1.2 The following potential geotechnical constraints were identified in the RSK report:  

• Karstic dissolution features in Chalk terrain; 

• Evaporite dissolution; 

• Ground subject to peri-glacial valley cambering; 

• Silt-rich soils susceptible to rapid loss of strength in wet conditions; and 

• Sudden lateral changes in ground conditions. 

2.1.3 The following potential contamination sources were identified in the RSK report: 

On-site 

• Potential made ground associated with installation of a storm drain/water 
culvert/sewer drain and/or drain covers to the south east of the Site (adjacent to 
Cross Road); and 

• Use of pesticides, herbicides and fertilisers. 

Off-site 

• Adjacent industrial/commercial activities; and 

• Historical landfills and infilled chalk pits 82 – 93m northeast of the site. 

2.1.4 The RSK report classified the site as an overall moderate to low risk for contamination 

linkages. Given the potential for made ground, a GI was recommended to confirm 

ground conditions across the site. 
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3 PHASE II GROUND INVESTIGATION 

3.1 Description of Works  

3.1.1 The GI was designed to provide a general classification and hazard demarcation of the 

Site.  

3.1.2 Two trial pits have been positioned to undertake soakaway testing within the footprint 

of a proposed infiltration basin to determine the soil infiltration rate of the near 

surface deposits. 

3.1.3 The GI comprised the following: 

• A total of 37 No. trial pits (TPs) were excavated between the 9 – 12 January 2024 

under the full-time supervision of a WA Geologist.  Photographs of the trial pit 

arisings and the completed TPs (prior to backfilling) are attached at Appendix C 

and TP logs are attached at Appendix D. The TPs were excavated to a maximum 
depth of 3.60mbgl in order to:  

o Investigate the nature, distribution and thickness of the near surface 

deposits; and 
o Obtain samples for laboratory geochemical and geotechnical analysis. 

Three additional TPs (TPA, TPB & TPC) were excavated in the vicinity of TP20 to 

investigate the presence of a potential dissolution feature. 

• A total of 8 No. windowless sample (WS) boreholes were drilled between the 10 
– 11 January 2024 to a maximum depth of 5.00mbgl under the full-time 

supervision of a WA Geologist.  WA borehole logs are attached at Appendix D and 

the Geotron (UK) Ltd drillers logs are attached at Appendix E. The boreholes were 

drilled in order to:  
o Investigate the nature, distribution and thickness of the near surface 

deposits;   

o Allow for the installation of gas and groundwater (GW) monitoring 
apparatus; 

o Obtain samples for laboratory geotechnical testing; and 

o Carry out in-situ geotechnical testing comprising Standard Penetration Tests 

(SPTs) to provide information on the in situ density of the near surface 

deposits.  

• A total of 2 No. soakaway (SW) tests were conducted at a depth of 1.80mbgl with 
the pits filled with water to 0.50mbgl. These SW tests were located in the south 
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of the Site to further assist in the detailed design of the infiltration basin (SW 

record sheets are attached at Appendix F). The SW tests were undertaken on the 

15 January 2024. 

• A total of 5 No. Plate Load Tests (PLTs) were conducted on 15 January 2024, each 

at a depth of 0.30mbgl under the full-time supervision of a WA Geologist (PLT 

results sheets are attached at Appendix G). The PLTs were undertaken in order 

to derive a California Bearing Ratio (CBR) of the near surface deposits across the 

proposed road network as shown on the Development Framework Plan attached 

at Appendix A. 

• A total of 3 No. Rotary Open Hole boreholes (RO) were drilled between the 9 – 

18 January 2024 to a maximum depth of 31.70mbgl under the full-time 

supervision of a WA Hydrologist (WA borehole logs are attached at Appendix D 

and Geotron (UK) Ltd drillers logs are attached at Appendix E). The boreholes 
were drilled in order to allow the installation of apparatus to facilitate 

groundwater level monitoring. 

• Laboratory geochemical testing was undertaken on selected samples of the near 
surface deposits and weathered chalk deposits collected from the TPs across the 
Site.  The following suite of laboratory chemical testing was undertaken: 

o Heavy Metals (As, B, Cd, Cr, Cu, Hg, Ni, Pb, Se and Zn); 

o Soil Organic Matter (SOM); 
o Sulphide; 

o Water Soluble Sulphate; 

o pH; 

o USEPA 16 Polycyclic Aromatic Hydrocarbons (PAHs); 

o Speciated PCBs 

o Asbestos ID; and 

o Total Petroleum Hydrocarbons (TPHs). 
In total, 31 solid samples were subject to analysis. A summary of the laboratory 

geochemical testing is attached at Appendix H.  

• Laboratory geotechnical testing was undertaken on representative samples of 

the near surface deposits and bedrock deposits collected from the TPs and WS 
boreholes across the Site. The following testing suite was undertaken to provide 

a preliminary classification of the Site:  

o 14 No. Natural Moisture Content; and 

o 14 No. Index tests. 
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A copy of the laboratory geotechnical results is attached at Appendix I.  

• Ground gas and GW monitoring standpipes were installed within all of the WS 

boreholes in order to:  

o Provide a general monitoring grid across the Site; 

o Determine the depth of GW beneath the Site; 

o Obtain samples for laboratory water testing; and 

o Determine the ground gas regime beneath the site.  

Gas and GW monitoring was undertaken on 6 No. occasions between 24 January 

and 28 February 2024. The results of the monitoring are attached at Appendix J.  
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4 GROUND INVESTIGATION RESULTS 

4.1 Ground Conditions – Strata Profile 

4.1.1 Details of the ground conditions encountered are provided in the TP and borehole logs 

presented in Appendix D and are summarised in Table 4.1.  

 

 

Table 4.1: Summary of Ground Conditions  

Strata Typical Description 
Depth (mbgl) Thickness 

(m) Top Base 

Topsoil 
Dark brown slightly sandy CLAY. Sand is fine to 
medium. 
 

0.00 
0.20 

to 
0.40 

0.20  
to  

0.40 

Natural 
Superficial 
Deposits 

Yellow brown slightly gravelly clayey silty fine to 
coarse SAND. Gravel is fine to medium subrounded 
to subangular chalk and flint. 
 

0.20 
to 

0.40 

0.40 
to 

1.50 

0.10  
to  

1.30 

Light yellowish brown slightly sandy slightly 
gravelly slightly cobbly CLAY. Sand is fine to coarse. 
Gravel is fine to coarse subrounded to subangular 
chalk and flint. Cobbles are angular flint. 
 

1.50 2.20 0.70 

Be
dr

oc
k 

Se
af

or
d 

Ch
al

k 
Fo

rm
at

io
n 

Seaford Chalk Formation Chalk: Recovered as 
yellowish brown and white slightly clayey gravelly 
fine to coarse SAND (Grade Dm). Gravel is fine to 
medium subangular to angular chalk and flint. 
 

0.20 
to 

1.20 

0.50 
to 

3.90 

0.20 
 to  

2.70 

Seaford Chalk Formation Chalk: Recovered as 
white slightly clayey sandy cobbly fine to coarse 
subangular to angular GRAVEL of chalk and flint 
(Grade Dc). Sand is fine to medium. Cobbles are 
angular chalk and flint 
 

0.30 
to 

3.50 

2.20 
to 

31.70 

Not 
proven 

M
ar

ga
te

 C
ha

lk
 M

em
be

r 

Margate Chalk Member Chalk: Recovered as 
yellowish brown and white slightly clayey gravelly 
fine to coarse SAND (Grade Dm). Gravel is fine to 
medium subangular to angular chalk and flint. 
 

0.30 
to 

0.45 
0.70 

0.25  
to  

0.40 

Margate Chalk Member Chalk: Recovered as white 
slightly clayey sandy cobbly fine to coarse 
subangular to angular GRAVEL of chalk and flint 
(Grade Dc). Sand is fine to medium. Cobbles are 
subangular to angular chalk and flint. 
 

0.20 
to 

0.70 

1.80 
to 

2.40 

Not 
proven 

N
ew

ha
ve

n 
 

Ch
al

k 

Chalk recovered as white unstained GRAVEL of 
chalk with occasional black specs. (PROBABLE 
NEWHAVEN CHALK FORMATION). 
 

0.65 4.00 3.35 
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Topsoil  

4.1.2 Topsoil was proven across the surface of the site at all locations. Topsoil was generally 

encountered from ground level to 0.30m below ground level (mbgl) with a maximum 

depth of 0.40m. The topsoil was primarily a dark brown slightly sandy clay. 

Natural Superficial Deposits (NSDs) 

4.1.3 The NSDs were proven beneath the topsoil, generally comprising yellowish brown 

slightly gravelly clayey silty fine to coarse sand. Gravels are fine to medium 

subrounded to subangular chalk and flint. The superficial sand deposits were variable 

in extent and depth, encountered as continuous beds across the southern half of the 

site (TP04 – TP06, TP09 – TP15, TP18 – TP36), and as discontinuous bands or pockets 

across the northern part of the site (TP01 – TP03, TP07, TP08, TP16 and TP17).  

4.1.4 The superficial sand deposits were typically 0.25m thick, generally increasing in 

thickness towards the bottom of the northern field (TP04 – TP05), and in the centre 

of the southern field (TP19 – TP21). 

4.1.5 Superficial deposits comprising light yellowish brown slightly sandy slightly gravelly 

clay with fine to coarse sand, fine to coarse subrounded to subangular gravel of chalk 

and flint and frequent angular cobbles of flint were observed in TP20 from 1.50-
2.20mbgl. 

4.1.6 Aside from topsoil, no NSDs were recorded in TP1 – TP3, TP7, TP8, TP16, TP17, WS01 

and WS05. 

Bedrock 

4.1.7 Weathered chalk bedrock was encountered in all positions across the site. Based on 

published geological mapping, the Margate Chalk Member underlies the northeast of 

the site and the Seaford Chalk Formation underlies the remainder of the site. The 
deposits of the Margate Chalk Member and Seaford Chalk Formation were 

indistinguishable when observed in the TPs, ROs and WSs and are named on the  

Engineer’s logs based on published geological mapping. 

4.1.8 The weathered chalk bedrock was encountered initially as yellowish brown and white 

slightly clayey gravelly fine to coarse sand (Grade Dm) with subangular to angular fine 

to medium gravel of chalk and flint. The weathered chalk deposits were encountered 

from 0.20 – 2.20mbgl, typically from 0.50mbgl. The weathered chalk was variable in 

extent, encountered in all positions except TP01 – TP06, TP08 – TP10 and TP21. The 
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weathered chalk was typically 0.40m in thickness, with the maximum thickness 

observed as 1.30m in TP20.  

4.1.9 Below the weathered chalk (recovered as a sand), the chalk bedrock became more 

competent, comprising white slightly clayey sandy subangular to angular fine to 

coarse gravel of chalk and flint (Grade Dc) with low cobble content, fine to medium 

sand and angular cobbles of chalk and flint. The gravel deposits were encountered in 

all positions from 0.20 – 3.50mbgl, typically 0.70mbgl. Frequent tabular seams of flint 

were observed within the TPs. 

4.1.10 The trial pits were terminated between 1.80 – 3.60mbgl due to difficult digging 

through the chalk gravel. 

4.1.11 The 3 No. rotary boreholes drilled as part of the hydrogeological investigation proved 
bedrock at depths between 0.50 – 0.65mbgl. Further information relating to the 

results of the rotary boreholes and the subsequent groundwater monitoring is 

contained within WA Hydrogeological Site Investigation Report (reference: GM12741-
RPT-004) dated April 2024. 

4.2 In-situ Geotechnical Testing 

Standard Penetration Tests (SPTs) 

4.2.1 SPTs were carried out in all WS boreholes. Following the excavation of an inspection 

pit to check for underground services in each borehole, the SPTs commenced at 

1.00mbgl, therefore all SPT testing was undertaken within the chalk bedrock. 

4.2.2 Uncorrected SPT “N Values” range from 6 to refusal with a summary of the SPT results 

provided in Table 4.2.  

Table 4.2: Summary of SPT Results 

Depth Range (mbgl) 
N Value 

Range Average 

1.00 – 1.45 6 – 15  8 

2.00 – 2.45 14 – 20  17 

3.00 – 3.45 10 – 22  16 

4.00 – 4.45 12 – 25  17 

5.00 – 5.45 15 – 28  20 

4.3 Laboratory Geotechnical Testing 

4.3.1 A summary of the laboratory geotechnical testing undertaken, along with the range 

and average test results are detailed in Sections 4.3.2 to 4.3.5 The laboratory 
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geotechnical test results are contained in Appendix I. 

Natural Moisture Content (NMC) 

4.3.2 In total, 13 No. samples of the NSDs were scheduled for NMC. The NMC ranged from 

21 – 31 % with an average of 28 %. The test results are sub-divided by strata within 

Table 4.3. 

Index Properties  

4.3.3 In total, 13 No. samples of the NSDs were scheduled for index properties. A summary 

of the test results is shown in the Plasticity A-Line Chart (Figure 4.1) and Table 4.3. 

Table 4.3: Summary of Soil classification tests 

Strata 

Moisture 

Content 

(%) 

Liquid Limit 

(%) 

Plastic Limit 

(%) 

Plasticity 

Index 

(PI) 

Volume 

Change 

Potential 

Brown slightly 
gravelly sandy CLAY 23-25 35-37 22-24 13 Low 

CHALK composed of 
white slightly sandy 
silty clay 

26-31 33-36 25-30 4-8 Low 

 

Figure 4.1: Plasticity A Line Chart 

4.3.4 On the basis of the geotechnical test results summarised in Figure 4.1, the clays 

recorded between 1.50 – 2.20mbgl can be described as being of low to intermediate 

plasticity silt and clay (the clay descriptions on the Engineer’s logs have been 
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determined on the basis of visual examination only, without the benefit of particle size 

distribution analyses). 

4.3.5 In accordance with the NHBC Standards Chapter 4.2, all 13 No. samples of clay and silt 

have been classified as having a low volume change potential. 

4.4 Plate Load Tests (PLTs)  

4.4.1 PLTs were undertaken in five locations at a depth of 0.30mbgl. The test results are 

attached at Appendix G. The estimated CBR range from 3% – 5%. A summary of the 

CBR values is presented in Table 4.4. 

Table 4.4: Plate Load Equivalent CBR values  

Location Number Equivalent CBR Value (%) 

CBR1 3 

CBR2 4 

CBR3 5 

CBR4 3 

CBR5 5 

4.5 Buried Structures and Obstructions 

4.5.1 There were no buried structures or historic foundations encountered during the 

ground investigation.  

4.6 Soakaway (SW) Testing 

4.6.1 SW Testing was carried out at two positions shown on Drawing Number GM12741-

002 to provide an estimate of the soil infiltration value for a proposed infiltration 

basin. In both SW tests, there was an insufficient fall in water level to calculate an 

infiltration rate in accordance with BRE DB 365, as the water level did not drop from 
75% full to 25% full in the allotted time. Notwithstanding this, SW03 recorded a 

reduction in water level from 0.50mbgl to 0.75mbgl over 230 minutes and SW04 

recorded a reduction in water level from 0.50mbgl to 0.73mbgl over 260 minutes.  

4.6.2 Based upon the above information and the calculation methodology contained within 

BRE DB 365, an infiltration rate of 1.7x10-6 m/s at SW03 and 1.3x10-6 m/s at SW04 has 

been calculated. The SW test results are attached in Appendix F.  

4.7 GW Monitoring  

4.7.1 During the investigation, no groundwater strikes were encountered in any of the trial 

pit or WS locations. 
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4.7.2 GW monitoring standpipes with gravel filter response zones were installed within all 

WS and rotary boreholes.  The response zones are specified on the Engineer’s logs. 

4.7.3 Six visits were undertaken to measure the GW levels between the 24/01/23 – 

28/02/23 in the WS boreholes. The results of these visits are detailed in Appendix J. 

The results of the GW monitoring were consistent during the monitoring period, 

recording all boreholes as dry.  

4.8 Gas Monitoring  

4.8.1 Gas monitoring standpipes were installed within all WS boreholes with response zones 

targeting the NSDs in order to investigate the potential for the presence of potentially 

harmful ground gases. Monitoring comprised the measurement of atmospheric 

pressure, methane, carbon dioxide, oxygen, carbon monoxide, hydrogen sulphide and 
gas flow rate.  

4.8.2 The results of the gas monitoring visits are attached at Appendix J and summarised in 

Table 4.5. 

Table 4.5: Gas Monitoring Summary 

Determinant Minimum Maximum 

Methane (CH4) (%v/v)  ND ND 

Carbon Dioxide (CO2) (%v/v)  0.1 1.2 

Oxygen (O2) (%v/v)  19.0 20.3 

Carbon Monoxide (ppm) ND ND 

Hydrogen Sulphide (ppm) ND ND 

Flow (l/h) 
Peak <0.1 0.1 

Steady <0.1 0.1 

Notes: 

ND – Not detected in excess of the instrument’s detection limit. 
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5 CONTAMINATION RISK ASSESSMENT 

5.1 Introduction 

5.1.1 A primary purpose of the GI was to provide an assessment of the significance of any 

ground contamination that may be encountered during the development of the site.  

5.1.2 In the UK, contaminated land is regulated by the planning and development control 

system and the contaminated land regime set out in Part 2A of the Environmental 

Protection Act (EPA) 1990.  

5.1.3 When considering an application for development, land contamination is a material 

consideration, and the local planning authority should satisfy itself that any 

contamination is properly assessed and adequately remediated, based on a suitable 

for use approach. 

5.1.4 Environment Agency guidance “Land Contamination: Risk Management June 2019 

(LCRM)” provides advice on the approach for the investigation and assessment of 

contamination on a site. This approach includes the production of a CSM depicting the 
environmental processes that occur on and in the vicinity of the site and identifying 

the potential pollution linkages. The assessment of the significance of these pollution 

linkages can then be carried out through the risk assessment process. 

5.2 Human Health  

Screening Criteria  

5.2.1 Laboratory geochemical analysis has been undertaken on samples of NSDs and 
weathered chalk deposits taken from across the site. The significance of the recorded 

concentrations has been determined through a comparison with published Generic 

Assessment Criteria (GACs).  

5.2.2 GACs are derived based on generic conceptual site models for a number of land-uses 

and making generic assumptions about receptor type and behaviour and building and 

soil properties.  

5.2.3 The land uses included under the GAC include residential development, with and 

without the consumption of homegrown produce, allotments, commercial, public 

open space near residential and public open space. As there is potential for re-use of 

materials across the site, both beneath residential dwellings and public open space, 
the concentrations recorded in soil samples taken from the site have been compared 

against the assessment criteria for the most sensitive end receptor; namely residential 
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with home grown produce.  

5.2.4 There is no one source that publishes values for all contaminants and so the following 

sources have been used in the following order of preference: 

Category 4 Screening Levels (C4SL) 

5.2.5 In March 2014, the Department for Environment, Food and Rural Affairs published 6 

Category 4 Screening Levels within their report “Development of Category 4 Screening 

Levels for Assessment of Land Affected by Contamination” (SP1010). These GAC’s are 

generated using the CLEA model, although the toxicological and exposure parameters 

have been modified so that the values represent “a more pragmatic approach to 

contaminated land risk assessment (albeit still strongly precautionary).” DEFRA state 

that the Category 4 Screening Levels will be used as generic screening criteria.  

Suitable for Use Levels (S4UL) 

5.2.6 Land Quality Management (LQM) and the Chartered Institute of Environmental Health 

(CIEH) have published Suitable For Use Values (S4UL’s) for 82 substances. These 
values, contained within the publication “LQM/CIEH S4ULs for Human Health Risk 

Assessment” (2015) replace the previous values contained within “Generic 

Assessment Criteria for Human Health Risk Assessment (2nd Edition)” dated 2009, and 
reflect the greater knowledge of relevant toxicology and further consideration of 

exposure scenarios. 

5.2.7 Separate S4UL values have been published for three soil organic matter (SOM) 
contents (i.e. 1%, 2.5% and 6%). The average SOM for the site is 2.41%, however due 

to its variable nature (ranging from 0.60% to 5.70%) a value of 1% has been chosen for 

the initial screen as it is the most conservative approach. 

5.3 Laboratory Chemical Analysis 

Human Health 

5.3.1 There were no exceedances of any determinants compared against the relevant GACs. 

Therefore, based on the samples collected and tested, the soils on site are likely to be 

suitable for re-use in landscaped areas. 

5.3.2 During the trial pitting exercise, no visible fragments of asbestos or potential Asbestos 

Containing Material (ACM) were observed. Asbestos identification analysis was 

undertaken on 31 No. samples taken from across the site. Asbestos was not detected 

within any of the 31 No. samples tested. Due to no potential ACM being recorded 
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within the samples taken during the GI, the risk from asbestos is considered to be low, 

however cannot be discounted from areas of the site which were not investigated.  

5.3.3 Should visible ACMs (or potential ACMs) be encountered during enabling works or 

construction works, the works should stop, and the material should be isolated, 

sampled and analysed for asbestos and the risk assessment for asbestos should be 

updated accordingly. 

Controlled Waters 

5.3.4 Due to the limited thickness of the NSDs on site they do not have an aquifer 

designation whilst the underlying solid geology is designated as a Principal Aquifer. 

The nearest surface water feature on site is a pond 700m southwest of the site.  

5.3.5 There is a Southern Water operated Public Water Supply (PWS) groundwater 
abstraction is located approximately 300 metres north east of the Site. The Site is 

located within a Source Protection Zone 1. The groundwater monitoring in the WS 

boreholes proved groundwater to be deeper than 4.85mbgl. 

5.3.6 The ground investigation has proven the site to be generally underlain up to 1.50m of 

NSDs generally comprising of either slightly gravelly clayey silty fine to coarse sand or 

slightly sandy slightly gravelly slightly cobbly clay underlain by either the Margate 
Chalk Member (northeast of the site) or Seaford Chalk Formation (remainder of the 

site). 

5.3.7 The superficial sand deposits were variable in extent and depth, encountered as 
continuous beds across the southern half of the site (TP04 – TP06, TP09 – TP15, TP18 

– TP36), and as discontinuous bands or pockets across the northern part of the site 

(TP01 – TP03, TP07, TP08, TP16 and TP17). In either case, these are unlikely to 

represent a migration pathway for any contaminants to the underlying bedrock 
aquifer beneath the site as they are either not continuous or not in contact with the 

groundwater (greater than 4.85mbgl). 

5.3.8 In addition, the solid analysis has proved the presence of contaminants within the soils 
to be low.  

5.4 Preliminary Ground Gas Risk Assessment  

5.4.1 Gas monitoring apparatus was installed within all WS boreholes. No methane 

concentrations and only low positive gas flows were recorded above the instrument 
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level of detection of 0.1 % and 0.1l/h respectively. Carbon dioxide was recorded at a 

maximum concentration of 1.20%.  

5.4.2 In order to assess the potential risk posed by the recorded gas concentrations at the 

site, an initial screen using the methodology presented within CIRIA C665 “Assessing 

risk posed by hazardous ground gases to buildings 2007” has been used. 

5.4.3 BS8485 and CIRIA C665 require the calculation of a Gas Screening Value (GSV) (litres 

of gas per hour) using the formula below: 

Borehole flow rate (l/hr) x gas concentration (%) = GSV (l/hr) 

5.4.4 This calculation has been undertaken for carbon dioxide using the highest recorded 

concentration, therefore adopting the worst-case volume. A maximum flow of 0.1hr 

was measured during the monitoring process. 

Carbon Dioxide GSV = (1.2/100) x 0.1l/hr = 0.0012 l/hr 

5.4.5 A preliminary conservative GSV of 0.0012 l/hr has been calculated from data obtained 

during the monitoring programme. This places the site in a Characteristic Situation 
(CS) 1 i.e., a very low risk classification where no special gas protection measures are 

considered necessary.  

5.4.6 This assessment is based on the results of the GI and the gas monitoring undertaken 
to date. Should, during the development of the site, observations be made such as the 

identification of anomalous fill material between investigations points, then the 

ground gas risk assessment should be reviewed. 
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6 GEOTECHNICAL ASSESSMENT 

6.1 General  

6.1.1 The GI comprised the excavation of TPs, SWs, PLTs and WS and RC boreholes to 

investigate the distribution and hydrogeology of the NSD’s and bedrock present 

beneath the site and to facilitate ground gas and GW monitoring, and in-situ and 

laboratory testing.   

6.1.2 The in-situ and laboratory geotechnical testing was conducted to investigate the 

general soil index and strength parameters and infiltration characteristics of the NSD 

and bedrock. The in-situ geotechnical test results are recorded on the TP and WS logs 

attached at Appendix D; the SW testing results attached at Appendix F; and the PLT 

results attached at Appendix G. The laboratory geotechnical testing detailed in Section 
4 of this report is attached at Appendix I.  

6.2 Potential Dissolution Feature 

6.2.1 As stated in Section 3.1.3, a potential dissolution feature was observed in TP20, where 
superficial sand deposits extended to a depth of 1.50mbgl. This is in contrast to the 

depth of NSDs in the surrounding pits, such as TP15 (0.40mbgl), TP19 (0.40mbgl), TP24 

(0.50mbgl) and TP21 (0.50mbgl). 

6.2.2 Three TPs were excavated in the vicinity of TP20 (TPA, TPB and TPC) to delineate this 

area of deeper rockhead. The TPs pits encountered NSDs to a maximum depth of 

0.50mbgl, indicating the deeper rockhead observed at TP20 may be a localised 
dissolution feature. No further potential dissolution features were observed 

throughout the works. 

6.2.3 The interpretation of geology relies upon information from the investigation locations 

and therefore the risk of further dissolution features being encountered elsewhere on 
site, outside of investigation locations, cannot be discounted.  

6.3 Foundations 

6.3.1 Various foundation options have been considered for the site. The most appropriate 

solution for the development will depend on the final layout and levels, anticipated 

structural loadings and the tolerance of the proposed development to differential 

settlement.  

6.3.2 The selection of foundation types will need to consider the wider development 

proposals and take into account the potential impact of any proposed engineering 
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works. 

Shallow Foundation 

Across the majority of the site rockhead was encountered at shallow depths (< 

1.00mbgl) comprising of weathered chalk recovered as high strength clays, gravels and 

sands.  These deposits, outside of any potential dissolution features, would generally 

be suitable in their current state as a founding stratum at between approximately 1.00 

– 1.50mbgl with traditional shallow foundations likely being appropriate. Localised 

deepening using trench fill methods may be required in some areas.  

Reinforced Trench Fill Foundation 

6.3.3 As discussed in Section 6.2, a potential dissolution feature was identified in TP20 due 

to the depth of bedrock being recorded between 1.50 – 2.00m deeper in this location 
compared to the surrounding locations (TP15, TP19, TP21 and TP24). Due to the 

deeper rockhead in the vicinity of TP20, an alternative foundation solution such as a 

reinforced trench fill foundation founded in bedrock may be more appropriate. As 
there is the possibility of unrecorded dissolution features elsewhere across the site, it 

is possible that alternative foundation solutions may require to be considered in other 

locations on site.    

6.3.4 The foundations designer should discuss the ground conditions with the local 

authority building control officer who may have local knowledge on ground conditions 

encountered on other developments close by and the nature of the foundation 
solutions adopted on these sites. 

6.3.5 Proposed foundation types are shown on WA Drawing Number GM12741-005 

Preliminary Foundation Zoning Plan. 

Summary 

6.3.6 A combination of shallow foundation solutions and reinforced trench should be 

appropriate for the proposed development of the site.  

6.3.7 Foundations in and around areas containing potential dissolution features shall 

consider the presence of these features and be designed to span across any possible 

voiding to limit settlement to less than 25 mm. 

6.3.8 Prior to any site development works and during the site preparation/enabling works 

the surface vegetation layers should be removed and organic soils should not be 

reused as engineered fill. 



GLADMAN DEVELOPMENTS LIMITED 
CROSS ROAD, DEAL  
PHASE II GROUND INVESTIGATION REPORT  

 

GM12741/FINAL 
MAY 2024 

 Page 20 

  

6.3.9 All foundations should be designed by a suitably qualified engineer to meet current 

design standards. Consideration of implementation of heave precautions should be 

made where appropriate and where there is a tree influence, or the clay is desiccated. 

6.4 Heave Precautions 

6.4.1 Before a final foundation solution is confirmed, consideration will need to be given to 

NHBC Standards Chapter 4.2 “Building Near Trees”. In accordance with the NHBC 

Standards Chapter 4.2, the near surface natural soils have been classified as generally 

having a “low volume change potential” across the site, therefore, the following void 

dimensions will need to be implemented in accordance with Table 7 in Chapter 4.2 

• Under ground beams, and suspended in-situ concrete ground floor – 50mm; and 

• Under suspended precast concrete and timber floors – 200mm. 

6.4.2 Further assessment will be required to determine the heave precaution requirements 

for individual properties in advance of construction by reference to the final building 
layout and confirmed levels, the NHBC standards and an appropriately detailed 

Arboricultural Survey. 

6.5 Excavation and Dewatering  

6.5.1 Based upon the conditions observed during the ground investigation and monitoring, 

groundwater was not encountered within the TP or WS locations and therefore should 

not represent a hazard to foundation and services excavations across the site.  

6.5.2 The natural superficial deposits encountered in the trial pits were stable throughout 

excavation and therefore bearing in mind the nature of the soils and groundwater 

conditions encountered, excavation stability is unlikely to be a constraint during 

construction. The groundworks and drainage contractor should review the ground and 

groundwater conditions to ensure that any related temporary works are identified. 

6.5.3 During construction works, should a soil stripping exercise be undertaken, then an 

appropriate Soil Handling Plan/Materials Management Plan will need to be prepared 

and adhered to in order to limit the amount of disturbance to the near surface 

superficial deposits. Due to the soluble nature of the chalk deposits beneath the site, 

care should be taken during any earthworks to minimise exposing the chalk to rainfall 
and surface water and initiating new dissolution features and destabilising the loose 

backfill of existing ones. 
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Infiltration 

6.5.4 Generally, soakaway drainage should be avoided if at all possible in areas of soluble 

ground/potential dissolution features.  However if this is not possible, soakaways or 

infiltration ponds should be sited at least 20m away from any foundations. Infiltration 

rates of 1.7x10-6 m/s (SW03) and 1.3x10-6 m/s (SW04) have been estimated for the 

shallow soils based on the test procedure in BRE DG 365.  

6.5.5 Soakaways are generally considered effective when the ground infiltration rate is 

greater than 1.0x10-6 m/s.  The infiltration rates estimated during the investigation 

compare well with those estimated by RSK over other parts of the site (RSK values 

range from 1.34x10-5 to 1.59x10-6).  However, since the test procedure could not be 

completed to the required BRE procedure (due to the low permeability of the deposits 

being tested) the estimated infiltration rates should be treated with caution during 

design. 

6.6 Buildings and Infrastructure - Sulphate Content (Buried Concrete) 

6.6.1 Sulphates and acids within the ground can be destructive to concrete and result in 

expansion and / or softening of concrete structures. The laboratory chemical analysis 

along with the soil type and water levels have been used to assess the potential for 
chemical attack on buried concrete in new structures on the site.  

6.6.2 Laboratory sulphate testing has been conducted on soil samples recovered from the 

various strata encountered across the site to determine the Design Sulphate (DS) 

classification and the Aggressive Chemical Environment for Concrete (ACEC) 

classification for proposed buried concrete in accordance with BRE Special Digest 1 

:2005 3rd Edition “Concrete in Aggressive Ground” document.  The laboratory test 

results are attached at Appendix H. 

6.6.3 During the intrusive works, GW was not encountered. As GW was not encountered at 

shallow depths, the assessment has been undertaken accounting for the presence of 

static groundwater.  

6.6.4 The sampling and testing of the soil recovered from site has recorded the following: 

• The soils pH levels across the site range from pH 7.77 to pH 9.88 (Average pH 

8.33); and 

• Water soluble sulphate levels are all < 10 mg/l. 

6.6.5 Based upon the use of the methodology set out in BRE Special Digest 1:2005 3rd 
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Edition “Concrete in Aggressive Ground”, the design sulphate class for this site is DS-1 

and the aggressive chemical environment for concrete (ACEC) classification for the site 

AC-1s. However, it should be noted that further consideration should be made during 

the detailed design stage once the location and types of structures to be constructed 

have been confirmed. 

6.7 Pavement and Road Design 

6.7.1 PLT were undertaken in five locations at depths of 0.30mbgl with the results attached 

at Appendix G. The estimated CBRs ranged from 3% – 5%. The locations of the CBR 

tests were positioned in potential road infrastructure areas as shown on the 

Development Framework Plan attached at Appendix A.  

6.7.2 Based on the results of the GI a design CBR value of 3% should be assumed.  This 
should be reviewed at design stage and further testing may be required by the 

designer once final design layouts etc. are agreed. All road infrastructure should be 

designed by a suitably qualified engineer to meet current design standards. 

6.7.3 In all cases, topsoil lies directly onto the NSDs. The topsoil thickness at the site ranges 

from 0.20 to 0.40mbgl. Topsoil beneath road / hardstanding areas should be removed 

prior to road construction, for retention and re-use on site within garden or landscape 
areas of the proposed residential development.  
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7 CONCLUSIONS AND RECOMMENDATIONS 

7.1 Geotechnical Assessment  

Potential Dissolution Areas 

7.1.1 A potential dissolution feature was observed in TP20, where superficial sand deposits 

extended to a depth of 1.50mbgl, which was in contrast to the depth of NSDs in the 

surrounding pits, such as TP15 (0.40mbgl), TP19 (0.40mbgl), TP24 (0.50mbgl) and TP21 

(0.50mbgl). Three TPs were excavated in the vicinity of TP20 (TPA, TPB and TPC) to try 

and delineate this area of deeper rockhead. The additional test pits recorded NSDs to 

a maximum depth of 0.50mbgl. This indicates the presence of a potential localised 

dissolution feature in the order of 15 – 20m in size in the vicinity of TP20. 

7.1.2 The interpretation of ground conditions relies upon information from the 
investigation locations and therefore the risk of further dissolution features being 

encountered elsewhere on site, outside of investigation locations, cannot be 

discounted.  

Foundations 

7.1.3 The most appropriate solution for the development will depend on the final layout, 

anticipated structural loadings and the tolerance of the proposed development to 
potential differential settlement. All foundations should be designed by a suitably 

qualified engineer to meet current design standards, using additional targeted ground 

investigation to supplement this general characterisation of the site. A combination of 
traditional shallow foundation solutions (strip and reinforced trench fill) should be 

appropriate for the proposed development of the site.  

7.1.4 Foundations in and around areas containing potential dissolution features shall 

consider the presence of these features and be designed to span across any potential 
voiding to limit any settlement to less than 25 mm.  

7.1.5 Proposed foundation types are shown on WA Drawing Number GM12741-005 

Preliminary Foundation Zoning Plan. 

Heave Precautions 

7.1.6 In accordance with NHBC Standards Chapter 4.2 Building near trees, the soils on site 

are classified as having a low volume change potential.  
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Excavation and De-watering 

7.1.7 The GI generally indicates that construction related excavations will not require de-

watering or stability measures being implemented.  

Infiltration 

7.1.8 Infiltration rates of 1.7x10-6 m/s (SW03) and 1.3x10-6 m/s (SW04) have been estimated 

for the shallow soils based on the test procedure in BRE DG 365. These infiltration 

rates compare well with those estimated by RSK over other parts of the site (RSK 

values range from 1.34x10-5 to 1.59x10-6 m/s).   

7.1.9 Since the test procedure could not be completed to the required BRE procedure (due 

to the low permeability of the deposits being tested) the estimated infiltration rates 

should be treated with caution during design. 

Buildings and Infrastructure - Sulphate Content (Buried Concrete) 

7.1.10 Based on guidance on BRE Special Digest 1:2005 Third Edition, the soils can be 

classified as Design Sulphate Class for DS-1 and aggressive chemical environment for 
concrete (ACEC) class AC-1d. 

Pavement and Road Design 

7.1.11 Based on the results of the GI a design CBR value of 3% should be assumed.  This 
should be reviewed at design stage and further testing may be required by the 

designer once final design layouts etc. are agreed. All road infrastructure should be 

designed by a suitably qualified engineer to meet current design standards. 

Earthworks 

7.1.12 Where any earthworks cut and fill is required to prepare the site for development, a 

geotechnical design and specification should be prepared to ensure proper 

management and re-use of soils. The Specification should conform to BS 6031 and an 
accepted earthworks specification such as the current version of the Specification for 

Highway Works, Series 600 Earthworks.  

7.1.13 Due to the soluble nature of the chalk deposits beneath the site, care should be taken 

during any earthworks to minimise exposing the chalk to rainfall and surface water 

and initiating new dissolution features and destabilising the loose backfill of existing 

ones. 
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7.2 Contamination Assessment 

Human Health 

7.2.1 The results of the GI and risk assessment suggest that the overall risk associated with 

soil contamination is low. The results of this investigation suggest that the topsoil and 

NSDs are suitable to remain at the surface following residential development. There 

were no exceedances of any determinants compared against the relevant GACs. 

Controlled Waters 

7.2.2 Due to the solid analysis recording the presence of contaminants within the soils to be 

low and the depth of groundwater, the risk of contamination to controlled waters is 

low. In addition, it is likely that as part of the proposed development, surface water 

will be controlled on site and discharged into the on-site infiltration basin and 
therefore not allowed to pass freely through the NSDs, consequently reducing water 

infiltrating through the soil and further lowering the risk to controlled waters. 

Preliminary Gas Risk Assessment 

7.2.3 The preliminary gas risk assessment indicates that the site lies within a CS 1 i.e., a very 

low risk classification where no special gas protection measures are considered 

necessary. This assessment is based on the limited assessment undertaken and further 
consideration of the risks should be made once the final location and nature of the 

development is known. 

Re-use of Site-Won Materials and Materials Management Plan 

7.2.4 It is expected that site enabling works will involve the stripping of the surface 

vegetation layers and topsoil/subsoil and any made ground materials encountered. 

7.2.5 Testing has proven the potential suitability for topsoil and subsoil to be reused within 

garden and landscape areas. Consequently, it is recommended that the remediation 
strategy makes provision for the sustainable re-use of site-won material under the 

appropriate soil management controls. 

7.3 Additional Comments 

7.3.1 It is recommended that during the detailed design and future development works, 

further targeted GI works should be undertaken by the developer specifically in 

accordance with their development layout. Should a void or dissolution feature be 

suspected, such as in the area of TP20, further trial pits/boreholes should be 
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undertaken to establish its size and depth, and whether there are other voids in the 

area as dissolution features are commonly found grouped together. 
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Appendix A 

Development Framework Plan 7572-L-12_E 
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24 March 2021 JES / CEH

Gladman Developments Ltd
Cross Road
Walmer, Kent

DEVELOPMENT FRAMEWORK PLAN
7572-L-12 rev E

This drawing is the property of FPCR Environment and Design Ltd and is issued 
on the condition it is not reproduced, retained or disclosed to any unauthorised 
person, either wholly or in part without written consent of FPCR Environment 
and Design Ltd.
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1 INTRODUCTION
1.1 Commissioning

Appendix A

1.2 Objectives

1.3 Scope of works

Appendix B



1.4 Existing reports

1.5 Limitations



2 SITE DETAILS
2.1 Site location 

Table 1
Figure 1

Table 1 Site location details

Site name

Full site address and 
postcode

National Grid reference 
(centre of site)

2.2 Site description

Figure 2

2.3 Surrounding land uses

Table 2

Table 2 Surrounding land uses

North

East

South

West



2.4 Development plans



3 DESK-BASED ASSESSMENT

3.1 Site history

3.1.1 Historical development record

Table 3
Appendix C

Table 3 Summary of historical development

Date from Date to Historical Land Use (on-site) Area of site 

Date from Date to Historical Land Use (off-site)
Distance (m) 

and 
orientation 



Note: Reference to published historical maps provides invaluable information 
regarding the land use history of the site, but historical evidence may be 
incomplete for the period pre-dating the first edition and between successive 
maps.

3.1.2 Unexploded ordnance
Appendix D

3.2 Information from environmental database report

Appendix C Table 4



Table 4 Summary of environmental permits, landfills and incidents

Data type Entries 
on-site

Entries 
<250 m

from site

Entries  
>250 m

from site 
of

relevance

Details

Agency and hydrological



Data type Entries 
on-site

Entries 
<250 m

from site

Entries  
>250 m

from site 
of

relevance

Details

Landfill and waste



Data type Entries 
on-site

Entries 
<250 m

from site

Entries  
>250 m

from site 
of

relevance

Details





Data type Entries 
on-site

Entries 
<250 m

from site

Entries  
>250 m

from site 
of

relevance

Details

Hazardous substances/ industrial land uses





Data type Entries 
on-site

Entries 
<250 m

from site

Entries  
>250 m

from site 
of

relevance

Details

Note: Entries have only been included within the table where they are located within a 
250 m radius of the site or, where they fall outside of this radius but are considered to 
comprise a significant entry.

Off-site 

Section 6

3.3 Information from regulatory authorities

3.3.1 Planning records



3.3.2 Local Authority environmental health department information

3.3.3 Petroleum licensing information

3.3.4 Site services

3.4 Summary of previous investigations

Table 5

Table 5 Summary of previous investigation reports

Report Details 1. Preliminary Risk Assessment, RSK, April 2017

Site coverage

Summary scope of works

Does the client have 
reliance upon the report?



Key factual findings

3.5 Site geology

3.5.1 Anticipated geological sequence

Table 6
Appendix D



Table 6 Site geology 

Strata Description Estimated thickness Permeability

3.5.2 Radon

3.6 Mining and quarrying 



3.6.1 Coal mining area

3.6.2 Areas of other (rock or mineral) mining and landfilling



3.7 Hydrogeology

Table 7

Table 7 Summary of hydrogeological setting

Condition Description

Appendix F

3.8 Hydrology
Table 8



Table 8 Summary of hydrology in site area

Condition Description

3.9 Sensitive land uses



4 SITE RECONNAISSANCE FINDINGS

Table 9

Figure 2 Appendix E

Table 9 Site reconnaissance findings

Feature Description

Physical characteristics



Feature Description

Environmental characteristics



5 PRELIMINARY GEOTECHNICAL 
CONSTRAINTS

5.1 Design class

5.2 Preliminary geotechnical hazards assessment 

Section 3.5 Table 10

Table 10 Summary of preliminary geotechnical risks that may affect site

Hazard category

Hazard status based on 
desk study findings and 
proposed development

Engineering considerations if 
hazard affects siteCould be 

present 
and/or 

affect site

Unlikely to 
be present 

and/or affect 
site



Hazard category

Hazard status based on 
desk study findings and 
proposed development

Engineering considerations if 
hazard affects siteCould be 

present 
and/or 

affect site

Unlikely to 
be present 

and/or affect 
site



Hazard category

Hazard status based on 
desk study findings and 
proposed development

Engineering considerations if 
hazard affects siteCould be 

present 
and/or 

affect site

Unlikely to 
be present 

and/or affect 
site

5.2.1 Environmental database report 

5.2.2 Chalk



6 INITIAL CONCEPTUAL SITE MODEL

6.1 Potential soil, soil vapour and groundwater linkages

6.1.1 Potential sources of contamination

Table 11

Table 11 Potential sources of soil and groundwater contamination 

Potential sources Contaminants of concern

On-site

Off-site



6.1.2 Sensitive receptors and linking exposure/ migration pathways



6.2 Potential ground gas linkages

6.2.1 Ground gas generation potential
Table 

12

Table 12 Potential ground gas sources 

Potential sources

Indicative 
ground gas 
generation 
potential  
(CIEH, 2008)

Additional information

On-site

6.2.2 Preferential pathways for ground gas migration



6.2.3 Sensitive receptors and linking pathways

6.3 Preliminary risk assessment

Table 13

Appendix F



Table 13 Risk estimation for potentially complete contaminant linkages

Potential source Potential 
receptor

Possible 
pathway

Likelihoo
d Severity Potential risk Justification

Moderate/low

Low likelihood

Medium

Unlikely

Medium

Unlikely

Medium



Potential source Potential 
receptor

Possible 
pathway

Likelihoo
d Severity Potential risk Justification

Low Likelihood

Mild

Unlikely

Medium

Moderate/Low Unlikely



Potential source Potential 
receptor

Possible 
pathway

Likelihoo
d Severity Potential risk Justification

Severe

Risk matrix
Consequences

Severe Medium Mild Minor

Pr
ob

ab
ili

ty

Highly likely

Likely

Low likelihood

Unlikely



Table 13

6.4 Data gaps and uncertainties



7 CONCLUSIONS AND RECOMMENDATIONS
7.1 Geo-environmental assessment 

7.2 Geotechnical assessment 





REFERENCES
Previous SI reports and other site related information

Standards and guidance
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APPENDIX A
SERVICE CONSTRAINTS 

3.

Any such party would be well advised to seek independent 
advice from a competent environmental consultant and/or lawyer.





APPENDIX B
SUMMARY OF LEGISLATION AND POLICY 
RELATING TO LAND CONTAMINATION 
Part IIA of the Environmental Protection Act 1990 

Environmental Protection Act 
1990: Part 2A Contaminated Land Statutory Guidance, April 2012). This document replaces Annex 
III of 

Planning Policy

Chapter 11. Making effective use of land



Chapter 15. Conserving and enhancing the natural environment 

Ground conditions and pollution 

Water Resources Act (WRA)

Water Framework Directive (WFD)



Groundwater Directive (GWD)

Priority Substances Directive (PSD)

Environmental Permitting Regulations (EPR) 

Notes:

1. The above information is provided for background but does not constitute site-specific 
advice

The above summary applies to England only. Variations exist within other countries of the United 
Kingdom



APPENDIX C
ENVIRONMENTAL DATABASE REPORT
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Geology 1:50,000 Maps Legends
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Superficial Geology

Bedrock and Faults

Geology 1:50,000 Maps
This report contains geological map extracts taken from the BGS Digital 
Geological map of Great Britain at 1:50,000 scale and is designed for users
carrying out preliminary site assessments who require geological maps for 
the area around the site. This mapping may be more up to date than 
previously published paper maps.
The various geological layers - artificial and landslip deposits, superficial 
geology and solid (bedrock) geology are displayed in separate maps, but 
superimposed on the final 'Combined Surface Geology' map. All map 
legends feature on this page. Not all layers have complete nationwide 
coverage, so availability of data for relevant map sheets is indicated below.

Geology 1:50,000 Maps - Slice A

Map ID:
Map Sheet No:
Map Name:
Map Date:
Bedrock Geology:
Superficial Geology:
Artificial Geology:
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Landslip:
Rock Segments:

1
290
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1966
Available
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Not Available
Not Supplied
Available
Not Supplied

Geology 1:50,000 Maps Coverage
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Artificial Ground and Landslip
Artificial ground is a term used by BGS for those areas where the ground 
surface has been significantly modified by human activity. Information about
previously developed ground is especially important, as it is often 
associated with potentially contaminated material, unpredictable 
engineering conditions and unstable ground.

Artificial ground includes: 

- Made ground - man-made deposits such as embankments and spoil 
heaps on the natural ground surface.
- Worked ground - areas where the ground has been cut away such as 
quarries and road cuttings.
- Infilled ground - areas where the ground has been cut away then wholly or
partially backfilled.
- Landscaped ground - areas where the surface has been reshaped.
- Disturbed ground - areas of ill-defined shallow or near surface mineral 
workings where it is impracticable to map made and worked ground 
separately.

Mass movement (landslip) deposits on BGS geological maps are primarily 
superficial deposits that have moved down slope under gravity to form 
landslips. These affect bedrock, other superficial deposits and artificial 
ground. The dataset also includes foundered strata, where the ground has 
collapsed due to subsidence.

Artificial Ground and Landslip Map - Slice A
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Superficial Geology
Superficial Deposits are the youngest geological deposits formed during the
most recent period of geological time, the Quaternary, which extends back 
about 1.8 million years from the present. 

They rest on older deposits or rocks referred to as Bedrock. This dataset 
contains Superficial deposits that are of natural origin and 'in place'. Other 
superficial strata may be held in the Mass Movement dataset where they 
have been moved, or in the Artificial Ground dataset where they are of 
man-made origin.

Most of these Superficial deposits are unconsolidated sediments such as 
gravel, sand, silt and clay, and onshore they form relatively thin, often 
discontinuous patches or larger spreads.

Superficial Geology Map - Slice A
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Bedrock and Faults
Bedrock geology is a term used for the main mass of rocks forming the 
Earth and are present everywhere, whether exposed at the surface in 
outcrops or concealed beneath superficial deposits or water. 

The bedrock has formed over vast lengths of geological time ranging from 
ancient and highly altered rocks of the Proterozoic, some 2500 million years
ago, or older, up to the relatively young Pliocene, 1.8 million years ago.

The bedrock geology includes many lithologies, often classified into three 
types based on origin: igneous, metamorphic and sedimentary.

The BGS Faults and Rock Segments dataset includes geological faults 
(e.g. normal, thrust), and thin beds mapped as lines (e.g. coal seam, 
gypsum bed). Some of these are linked to other particular 1:50,000 
Geology datasets, for example, coal seams are part of the bedrock 
sequence, most faults and mineral veins primarily affect the bedrock but cut
across the strata and post date its deposition.

Bedrock and Faults Map - Slice A
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Combined Surface Geology

Additional Information

Contact

The Combined Surface Geology map combines all the previous maps into 
one combined geological overview of your site. 

Please consult the legends to the previous maps to interpret the Combined 
"Surface Geology" map.

More information on 1:50,000 Geological mapping and explanations of rock
classifications can be found on the BGS website. Using the LEX Codes in 
this report, further descriptions of rock types can be obtained by 
interrogating the 'BGS Lexicon of Named Rock Units'. This database can 
be accessed by following the 'Information and Data' link on the BGS 
website.

British Geological Survey
Kingsley Dunham Centre
Keyworth
Nottingham
NG12 5GG
Telephone:  0115 936 3143
Fax:  0115 936 3276
email:  enquiries@bgs.ac.uk
website:  www.bgs.ac.uk

Combined Geology Map - Slice A
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