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Limitations 
 
This report was prepared specifically for the Client’s project and may not be appropriate to alternative schemes. The 
copyright for the report and licence for its use shall remain vested in Ashdown Site Investigation Limited (the Company) 

who disclaim all responsibility or liability (whether at common law or under the express or implied terms of the Contract 
between the Company and the Client) for any loss or damage of whatever nature in the event that this report is relied 
on by a third party, or is issued in circumstances or for projects for which it was not originally commissioned. 
 
The risk assessment presented in this report follows ‘source-pathway-receptor’ techniques for the determination of 
whether a site is contaminated. This is standard practice in the UK, being intrinsic to Part 2A of the Environmental 
Protection Act 1990 as amended. 
 
The report considers the proposed end users as the most sensitive human health receptors. If significant risks to 
construction workers are identified by the preliminary assessment attention is drawn to this, although it is noted that no 
assessment of risk from acute exposure has been undertaken in this connection. 
 
This report is not intended to be either an ecological, archaeological or flood risk assessment. An appropriate specialist 
should be consulted about any concerns that may arise in this regard. 



 

 

 
R18-12883/int 

 
i 

EXECUTIVE SUMMARY 

The following presents an interpretation of the findings of the ground investigation. It is 

emphasised that no reliance should be placed on any individual point until the whole of the report 

has been read as other sections of the report may put into context the information contained 

herein. 

 

It is proposed to design and install a new gas-fired combined heat & power (CHP) plant (referred 

to as K4) to supply steam and power to the existing Kemsley Paper Mill, Kemsley, Kent. It is 

understood that the proposed CHP plant will be supported on piled foundations. No areas of soft 

landscaping are proposed. 

 

Reference to geological datasets indicates that the site is expected to be underlain by the London 

Clay Formation soils overlying, in turn, Lambeth Group, Thanet Formation and White Chalk 

Subgroup deposits. The ground investigation has recorded made ground soils across the site 

overlying the expected sequence of natural soils. 

 

The London Clay Formation is classed as an Unproductive Stratum. The Lambeth Group is classed 

as a Secondary A Aquifer. The site does not lie within an Environment Agency Source Protection 

Zone with regard to the protection of the quality of groundwater that is abstracted for potable 

supply. Groundwater was encountered at depths of between 7.00m and 7.90m below ground 

level. 

 

The preliminary contamination risk assessment, undertaken as a separate desk study report, 

identified potential pollutant linkages relating to both proposed end users of the site and 

controlled waters. 

 

The ground investigation confirmed the presence of asbestos within the made ground soils. 

Concentrations of petroleum hydrocarbon compounds above threshold values requiring 

protection of water supply pipes were also identified. A potential risk posed by land gases 

emanating from nearby historical landfills and backfilled brickfields will be further assessed once 

monitoring works have been completed. 

 

In the absence of any significant trees within or around the proposed development, and 

assuming that no new planting of trees is proposed, it is considered unlikely that the volume 

change potential of the near surface clay soils will be a significant design consideration.  

However, where designers consider seasonal soil volume change induced movements are likely 

to result in structural movements beyond structural tolerances, the design of foundation systems 

constructed through the fine-grained near-surface soils should be progressed assuming a high 

volume change potential.  

 

Indicative pile capacities are included in the body of the report. 

 

A DS-4 Design Sulfate Class and an AC-5 ACEC classification should be assumed as a minimum 

for the design of concrete in contact with the ground.  

 

A design equilibrium CBR value of no greater than 1.5% should be assumed for the design of 

pavement bearing on the London Clay Formation or derived made ground soils. The subgrade is 

not likely to be susceptible to frost heave. 

 

Retaining structures should be designed using effective shear strength parameters. 

Recommended values for key parameters are presented in the report. 

 

The clay made ground soils at the site are likely to require drying or stabilisation if they are to 

be reused as engineered fill. The gravel made ground and London Clay Formation will be suitable 

for reuse as engineered fill if required. 
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1. INTRODUCTION 

It is proposed to design and install a new gas-fired combined heat & power (CHP) plant (referred 

to as K4) to supply steam and power to the existing Kemsley Paper Mill, Kemsley, Kent.  

 

Ashdown Site Investigation Limited was requested to provide an estimate for carrying out a 

ground investigation of the site by Mr D Toone of Civils Contracting Ltd., 3 Archers Park, 

Branbridges Road, East Peckham, Kent, TN12 5HP. The scope of the works allowed for and the 

terms and conditions under which the works were to be undertaken were set out within the offer 

letter Q18-6891/Rev3, dated 22nd March 2018. The instruction to proceed was received from the 

client, in an email dated 27th March 2018. Further instructions were received to undertake 

dynamic sampler boreholes at the site (costs provided under reference Q18-6891/Rev4) and for 

additional contamination testing to be carried out. The works were carried out in a under 

purchase order reference 6016/270318PM. 

 

The objectives of this interpretative report were to: 

a) Provide advice to assist others in undertaking design of foundation, road pavements, 

retaining walls and earthworks; and 

b) Develop a quantitative conceptual model of the site, refining the preliminary model to 

identify any remaining pollutant linkages. 

 

This report provides interpretation of the factual findings of the ground investigation carried out 

at the site and should be read in conjunction with the following reports prepared by Ashdown 

Site Investigation Ltd: 

 

• Desk Study Report - Report No. R18-12883/ds, dated 20th April 2018 

• Factual Report on the Ground Investigation – Report No. R18-12883/fr, dated 15th June 

2018. 

 

A separate waste classification report has also been prepared based on testing of samples 

obtained from the borehole positions, as well as samples provided by the client sourced from 

trial pits and skips containing waste soils. 

 

• Waste Classification Report – Report no. R18-12883/wc, dated 15th June 2018. 

 

In addition to the above reports, a supplementary gas and groundwater monitoring report will 

be issued on completion of the two-year monitoring programme, together with interim quarterly 

letter reports.   
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2. SUMMARY OF GROUND CONDITIONS  

The following table provides a summary of the ground conditions encountered during the 

intrusive works. The reader is referred to the Factual Report (reference R18-12883/fr, dated 15th 

June 2018) for more detailed information on the ground conditions encountered. 

 

Table 1. Expected Strata and Aquifer Designation 

 

Type Depth to Base of Strata Strata Description 

Surfacing 0.10m to 0.60m Concrete/Reinforced Concrete 

Made 
Ground/Reworked 

Ground 
1.00m to 4.20m  

Gravelly sandy silty clay with horizons of 
sandy silty clayey gravel. The gravel 

fraction comprised variable quantities of 
brick, concrete, plastic, metal, flint, slate, 
shell fragments, ceramic tiles, crystalline 
rock, carbonaceous material, charcoal-like 
material, ash-like material and clinker-like 

material. No odours noted. 

London Clay 
Formation  

5.60m to 8.20m  Stiff becoming very stiff clay deposits. 

Lambeth Group – 
Orange Sand 

10.50m to 12.50m 
Medium dense to dense orange brown 

gravelly silty clayey sand deposits. 

Lambeth Group – 
Dark Grey 
Sand/Clay 

>35.00m 
Dense to very dense dark grey clayey silty 
sands interlaminated/bedded with very stiff 

sandy clays. 
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3. GEOTECHNICAL ASSESSMENT 

The geotechnical assessment has been prepared in connection with the development proposals 

shown on the drawings provided in Appendix A.   

 

In summary the proposed development is understood to comprise the construction of a new gas-

fired combined heat & power (CHP) plant (referred to as K4) to supply steam and power to the 

existing Kemsley Paper Mill. 

 

At the time of writing it is understood that the proposed CHP plant will be supported on piled 

foundations. Pile diameters of 450mm and 750mm are proposed with respective factored pile 

loads of 600kN and in the region of 950kN.  

 

3.1 Foundations 

3.1.1 Soil Shrinkage/Heave Potential 

The fine-grained soils of the London Clay Formation have been classified as clays of intermediate 

to high plasticity and with plasticity indices of up to 59%, averaging 41%, the soils may be 

expected to exhibit a high volume change potential.  

 

In the absence of any significant trees within or around the proposed development, and 

assuming that no new planting of trees is proposed, it is considered unlikely that the volume 

change potential of the near surface clay soils (London Clay Formation and derived made or 

reworked ground) will be a significant design consideration.  However, it is advised that, where 

designers consider seasonal soil volume change induced movements are likely to result in 

structural movements beyond structural tolerances, the design of foundation systems 

constructed through the fine-grained near-surface soils should be progressed assuming a high 

volume change potential.  

 

3.1.2 Piled Foundations 

It is understood that a piled foundation solution is to be adopted to support the proposed 

development.  Given the high structural loadings and locally significant thickness of made ground 

encountered at the site, shallow spread foundations are unlikely to be suitable in any case.  

 

It is considered that the London Clay Formation and underlying Lambeth Group would provide 

support to piled foundations by a combination of side adhesion (skin friction) and end bearing.  

 

The proven ground conditions would indicate that bored piles could be employed to provide a 

suitable foundation solution. However, the method of installation would have to accommodate 

the presence of groundwater, potential relict structural obstructions and/or naturally occurring 

hard strata that were recorded during excavation of the boreholes. In addition, the selection of 

piling techniques should consider access constraints applicable to particular plant and potential 

vibration effects on existing services, structures and roadways. 

 

Depending on the method employed it is considered likely that driving displacement (driven) 

piles through the very stiff and dense to very dense soils would prove difficult and could be 

disruptive to nearby structures. In any case it is considered unlikely that displacement piles 

could be driven to sufficient depth to support the proposed working loads. 

 

For the purpose of this initial discussion and for reasons given above, consideration has been 

given to the adoption of bored piles, the use of which would prove beneficial as, this method 

enables temporary steel casing to be installed to stabilise the pile bore and a range of boring 

tools, including chisels, can be employed to progress pile bores through difficult ground. The use 
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of bentonite slurry may be required where high groundwater pressures are encountered within 

sand horizons in order to avoid sand rising within the pile bore. 

 

Calculations to determine illustrative working loads for axially loaded piles have been 

undertaken; each calculation assuming a single pile acting in compression. Indicative capacities 

are presented in the following table. Available capacities may vary for piles acting in tension.  

 

The soil profile assumed for these calculations has been based on examination of the recovered 

samples and the results of in-situ and laboratory testing. A modelled ground profile comprising 

stiff to very stiff clay to a depth of 7.0m overlying medium dense to dense sands continuing to 

11.0m depth, in turn overlying very stiff sandy clays has been adopted. Groundwater has been 

assumed to be present at a depth of 7.00m below ground level. 

 

In consideration of the high volume change potential of the clay soils and the depth of made 

ground present at the site, the benefit of shaft resistance within the upper 3m has been 

discounted for the preliminary calculations.  

 

Table 2. Indicative Axially Loaded Pile Working Capacities 

 

Working Loads of Piles (kN) 

 Size (mm) 

Length (m) 450 600 750 

20 695 990 1315 

30 1330 1840 2375 

35 1649 2260 2905 

Notes: 
The structural strength of the concrete used in construction may limit the available working loads of the piles.  Indicated 
pile lengths are from existing ground level.  A factor of safety of 3.0 has been applied. The benefit of shaft resistance 
within the upper 3m has been discounted. 
 

Working capacities for pile groups should be assessed when final design details are known, 

although for preliminary design purposes it is likely that piles spaced at a distance of least three 

pile diameters from other piles in any group will behave as single piles. 

 

Where preliminary and working pile load tests are undertaken it may be appropriate to reduce 

Safety Factors, although 2.5 may be a minimum local authority requirement.  Should testing not 

be undertaken it is suggested that a factor of safety of at least 3.0 should be adopted. 

 

For all piling options it is recommended that the advice of specialist foundation contractors should 

be sought at the earliest opportunity and that piling specifications should be obtained with 

reference to their particular products as this may affect the calculated pile capacity. 

 

3.2 Groundwater 

Standing water depths of between 7.00m and 7.90m below ground level were recorded on 

completion of installation of the standpipes. Perched water and surface water ingress was also 

noted within the service inspection pits excavated by others prior to drilling the boreholes, 

particularly during heavy precipitation. 

 

To maintain adequately dry working conditions and stability within excavations, groundwater 

control should be assumed to be required during periods of heavy rainfall in order to manage 

surface water ingress and seepage of water emanating from perched water bodies.  
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3.3 Stability of Excavations 

All made ground exposed in excavations should be assumed to be unstable, even in the short 

term. Whilst the fine-grained London Clay Formation soils may remain stable for a short period 

of time if not subjected to surcharge loads (such as may be imposed by existing foundations, 

traffic or storage of materials), the stability of these deposits if left unsupported should be 

assumed to have the potential to deteriorate. Where stable excavations are required, 

excavations should either be suitably supported or side slopes should be battered back to a safe 

angle of repose.  

 

All excavations requiring human entry must be shored or battered as necessary to conform to 

current best practice, as accepted by the Health and Safety Executive (HSE)1. Current legislation 

requires that where personnel access is required into any excavation a competent person must 

inspect excavation supports or battering of slopes at the start of the working shift and at other 

specified times. No work should take place until the excavation is safe. Excavations should also 

be inspected after any event that may have affected their stability, such as a significant weather 

event, changes in surcharge loadings imposed by temporary storage of materials or changes in 

site traffic plans or alteration of support systems. Inspections should be formally recorded and 

any faults that are found should be corrected immediately. 

 

Attention must be paid to ensuring the stability of nearby structures, services and roadways. 

 

3.4 Aggressivity to Concrete 

The aggressivity of the soils to concrete has been assessed in accordance with guidance 

published by the BRE2. 

 

In consideration of the soils encountered beneath the site and its historical usage it is 

recommended that ‘brown field conditions’ should be assumed for the purpose of assessing the 

aggressivity of the chemical environment for concrete classification (ACEC class). Given the 

noted occurrence of groundwater, ‘mobile groundwater’ conditions should be assumed. 

  

Assessment of the chemical analysis of the soil indicates a sulphate content falling into Design 

Sulfate Class DS-1 to DS-5 of Table C2. The results of the pH tests indicate that the underlying 

soils are acidic to alkaline. 

  

In accordance with the digest, a DS-4 Design Sulfate Class and an AC-5 ACEC classification 

should be assumed as a minimum for the design of concrete in contact with the ground.  

 

3.5 Pavement Design 

Cone penetrometer tests undertaken to establish the California bearing ratio (CBR) of the in-situ 

soils indicated CBR values ranging between 1% and >10% in the underlying made ground at 

the time of the investigation. It is noted that CBR values are, in part, dependent on the moisture 

content of the tested soils and are consequently subject to seasonal variation. 

 

Laboratory CBR values ranging between 1.0% and 1.5% were determined on disturbed, 

remoulded soil samples, principally comprising Made Ground or reworked London Clay Formation 

soils.  

 

                                           
1 Relevant guidance is given on the HSE website, www.hse.gov.uk 
2 BRE Special Digest 1:2005 Concrete in Aggressive Ground. 

http://www.hse.gov.uk/
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Equilibrium CBR values3 are commonly derived from knowledge of soil classification data 

(plasticity index for soils exhibiting cohesion (clay type) and particle size distribution for granular 

soils), the location of the water table, pavement thickness, and weather conditions at the time 

of construction. This guidance document suggests lower-bound design equilibrium CBR values 

of 2.0% and 2.1% would be applicable to the natural soils for the construction of thin pavement 

(300mm) and thick pavement (1200mm including capping), respectively.  

 

Based upon review of the in-situ and laboratory test results and the quoted guidance it is 

recommended that, for the London Clay Formation deposits or derived made ground soils, a CBR 

value of no greater than 1.5% should be adopted for preliminary pavement design. 

 

All formations should be proof rolled and any excessively large, soft, degradable or otherwise 

unsuitable materials thus identified should be removed and be replaced with well compacted 

coarse-grained fill. Prepared subgrades should be protected from severe adverse weather by 

ensuring they are graded to falls to prevent ponding, and they should be reasonably protected 

from trafficking during construction. 

 

The subgrade may be assumed not to be susceptible to frost heave. 

 

3.6 Retaining Structures 

It is recommended that retaining structures should be designed using effective shear strength 

parameters. Suggested unfactored geotechnical parameters (most probable) for use in design 

are provided in the following table. 

 

Table 3. Most Probable Values of Geotechnical Parameters 

 

Stratum 

 
Internal Angle of Shearing 

Resistance (°) 
Cohesion 

(kN/m2) 
Unit Weight  

(kN/m3) 

Made Ground  24 0 18.50 

London Clay Formation 22 0 19.50 

Lambeth Group - Sands 32 0 21.00 

Lambeth Group - Clays 24 0 20.00 

 

It is noted that characteristic values should be selected as a cautious estimate of the value 

affecting the occurrence of the limit state4. In this context characteristic values can be values 

lower or higher than the most probable value depending on whether unfavourable or favourable 

actions are being considered. The values presented in the above table should be adjusted in 

consideration of the specific analysis being undertaken for design purposes. 

 

3.7 Earthworks 

Whilst the preparation of an earthworks specification was beyond the remit of this report and no 

specific earthworks are shown to be required as part of the development proposal, the following 

general advice relating to earthworks is provided in the event that soil arisings are to be utilised 

elsewhere on the broader site. 

 

The Highways England Specification of Highways Works5 (SHW) provides the basis for a method 

specification design around the premise that, if complied with, soils would generally be expected 

to achieve compaction in the order of <10% air voids and >90% of maximum dry density. The 

                                           
3 Highways England Design Manual for Roads and Bridges Interim Advice Note 73/06; Draft HD25 
4 BS EN 1997 Part 1 : Geotechnical Design – General Rules. 
5 http://www.standardsforhighways.co.uk/ha/standards/mchw/vol1/ 

http://www.standardsforhighways.co.uk/ha/standards/mchw/vol1/
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SHW sets out a general method specification but requires clarification of limiting factors to be 

stated by the designer responsible for earthworks to ensure that performance criteria (to be 

decided by the designer) are met.  Further testing may be required by designers to finalise a 

detailed earthworks method specification or alternatively to set out an achievable performance 

specification. 

 

For the purposes of this assessment it has been assumed that compaction to achieve less than 

10% air voids will be required as a minimum.  

 

Laboratory compaction testing was undertaken on selected samples of the near surface soils 

collected from the site. The following table summarises the results of the compaction testing.  

 

Table 4. Summary Of Compaction Results 

 
Soil Type SHW Classification 

* 
Minimum 10% 

Air Voids 
Achieved 

Natural moisture 
contents to 

Optimum Moisture 
Contents 

Compaction Achieved 
at natural moisture 
relative of Maximum 
Dry Density (MDD) 

Made Ground - 
Clay 

Likely Class 2C -
Stoney Cohesive 

Material 

No 
8% to 18% wet of 

optimum 
86% to 92% of MDD 

Made Ground -
Gravel 

Likely Class 1C – 
Coarse Granular 

Material 
Yes 

2 to 4 % wet of 
optimum 

91% to 95% of MDD 

London Clay 
Formation 

Class 2A – Wet 
Cohesive Material 

Yes 7% wet of optimum 93% of MDD 

Notes: * See Table 6/4 of the SHW for guidance of suitable compaction methods. 

 

From the results of the compaction tests undertaken it would be expected that the coarse-

grained made ground and London Clay Formation soils will be suitable for reuse as engineered 

fill.  However, the clay made ground soils are likely to require drying or stabilisation if they are 

to be reused as engineered fill. 

 

The discussion of soils within this report is relevant only to the soils encountered by the recent 

site works. Should any imported materials be required, or significantly different materials be 

encountered on site, then further earthworks testing would be required to establish whether 

such soils are acceptable. 
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4. QUANTITATIVE CONTAMINATION ASSESSMENT 

4.1 Introduction 

The risk assessment for the site considers the sources of contamination identified, the receptors 

that may be present in view of the development proposals and the contaminant pathways by 

which these may be linked. 

 

A complete pollutant linkage is only deemed to exist where all three are present and a site is 

considered suitable for use where no complete pollutant linkages are identified. 

 

Where a complete pollutant linkage is considered to be present, an assessment of the level of 

risk associated with the pollutant linkage has been carried out in line with published guidance6.  

 

The level of risk is determined using the risk matrix presented in the following table. 

Classifications of probability, consequence and risk are presented in Appendix C. 

 

Table 5. Risk Assessment Matrix 

 

 
Probability 

Very Low Low Moderate High 

Consequence 

Very Minor Negligible Very Low Low Low/Moderate 

Minor Very Low Low Low/Moderate Moderate 

Moderate Low Low/Moderate Moderate High 

Severe Low/Moderate Moderate High Very High 

 

4.2 Preliminary Conceptual Model 

The preliminary conceptual model for the proposed development, generated as part of the desk 

study report7, is presented in Appendix B. 

 

4.3 Assessment Strategy 

The design of the ground investigation considered the potential contaminant sources identified 

by the preliminary ground contamination risk assessment. The investigation strategy employed 

to assess the potential sources is detailed in the following table. 

 

Table 6. Investigation Works Carried Out 

 

Contaminant source Exploratory Positions 

Off-site landfill sites and infilled settlement ponds and 
effluent treatment works to the east of the site.  

Gas monitoring standpipes installed in dynamic sampler 
boreholes SBH1 to SBH4 and SBH6. 

Site us as a Paper Mill 
Non-targeted spatially distributed boreholes within the 

proposed development area.  

Historical Brick Works off-site to the south 
Groundwater monitoring standpipes installed in boreholes 

GWBH1, GWBH2 & BH8. 

                                           
6 Contaminated Land Risk Assessment: A guide to good practice, CIRIA C552, 2001. 
7 Ashdown Site Investigation Report No. R18-12883/ds, Dated 20th April 2018. 
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4.4 Testing Regime 

Samples of made ground were tested for potential contaminants identified by the preliminary 

contamination risk assessment. The testing included heavy metals, polycyclic aromatic 

hydrocarbon (PAH) compounds, cyanide, total concentrations of petroleum hydrocarbons (with 

the results speciated by equivalent carbon weight fractions) and BTEX compounds. The samples 

were also screened for asbestos.  

 

In addition, deeper samples from the boreholes, comprising either made ground or London Clay 

Formation soils were also tested for concentrations of petroleum hydrocarbons (with the results 

speciated by aromatic and aliphatic equivalent carbon weight fractions), BTEX compounds and 

volatile organic compounds (VOCs).  

 

4.5 Analysis of Contamination Test Results 

Whilst no direct contact pathways were identified, by which potentially contaminated soils could 

pose a risk to human health of future end users of the site, laboratory test results for heavy 

metals and PAH compounds have been compared to generic soil screening values (SSVs).  

 

For the purposes of this assessment the SSVs comprise the ‘Suitable For Use Levels’ (S4UL) 

calculated as a joint project between LQM and CIEH8. In lieu of an S4UL screening value for lead, 

the Category 4 Screening Level (C4SL) was used, as published within SP10109. Similarly, for 

barium the Soil Generic Assessment Criteria (GAC), as published within the CL:AIRE document10, 

has been used.  

 

The SSVs selected for the assessment are for those calculated using the generic “Commercial” 

land use11 with the amendments discussed within the LQM/CIEH report. The critical receptor for 

this land use is considered to be a full time female staff member working at the site between 

the ages of 17 and 65. Exposure routes that are considered include the potential for direct 

ingestion of the soil, the outdoor and indoor ingestion of dust and the potential inhalation of dust 

and vapours. 

 

For petroleum hydrocarbons and BTEX compounds, the SSVs, which assume both the direct 

contact pathways and the inhalation of the soil vapours (the conceptual model considers this 

pathway to exist) are also S4ULs as discussed above.  

 

For an initial assessment of risk to controlled waters, a qualitative assessment has been 

undertaken based upon the concentrations of contaminants recorded within the soil samples and 

the information obtained about the sensitivity of the underlying strata or nearby surface water 

receptors.  

 

It is noted that a more detailed assessment of the risk to controlled waters can be made following 

testing of samples to be obtained during the groundwater monitoring programme.  

 

                                           
8 The LQM/CIEH Suitable 4 Use Levels, 2015. 
9 SP1010: Development of Category 4 Screening Levels for Assessment of Land Affected by Contamination. Final Project 

Report, published by DEFRA, 2014. 
10 Soil Generic Assessment Criteria for Human Health Risk Assessment, CL:AIRE, AGS and EIC, January 2010.  
11 As defined within Science Report SC050021/SR3, January 2009, with the amendments discussed in the LQM/CIEH 

report. 
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4.6 Heavy Metals 

The following table summarises the SSV along with the maximum and minimum concentrations 

of the heavy metals tested for. 

 

Table 7. Summary of Test Results and Statistical Analysis for Heavy Metals 
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Arsenic 640 6 6 28 < 2 0 

Barium 22000 6 72 254 < 2 0 

Beryllium 12 5 <LOD 2.6 < 0.5 0 

Water Soluble Boron 240000 6 <LOD 2.4 < 1 0 

Cadmium 190 6 <LOD 0.8 < 0.2 0 

Chromium 8600 6 21 31 < 2 0 

Hexavalent Chromium 33 6 <LOD <LOD < 2 0 

Copper 68000 6 12 99 < 4 0 

Lead 2330 6 14 55 < 3 0 

Mercury 1100 6 <LOD <LOD < 1 0 

Nickel 980 6 11 44 < 3 0 

Selenium 12000 6 <LOD <LOD < 3 0 

Vanadium 9000 6 37 81 < 2 0 

Zinc 730000 6 43 131 < 3 0 

 

None of the samples recorded concentrations of any heavy metal above its generic SSV and the 

concentrations of heavy metals within the made ground would be considered to be very low.  

 

4.7 Cyanide 

Six samples of made ground were tested for concentrations of total cyanide. None of the samples 

recorded concentrations of cyanide above the limit of detection of the test.  

 

4.8 Asbestos 

The six samples of the made ground were screened for the presence of asbestos. The sample 

from SBH1 recorded the presence of amosite as a bundle of fibres.  

 

In the absence of any areas of soft landscaping where end users could reasonably come into 

contact with soil derived dust, there is not considered to be a significant risk to end users of the 

site.  

 

Due to the heterogeneity of made ground, there will always be the potential for localised asbestos 

materials (as either fibres or discrete pieces) to be encountered during construction works. Given 

the results of the testing undertaken in the boreholes and additional testing that was undertaken 
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for waste classification purposes on soils emanating from the site12, the likelihood of asbestos 

being present in the made ground soils is assessed as moderate. As such, all workers at the site 

should be made aware of what actions to take if suspected asbestos materials are identified at 

any time during the development works and a discovery strategy should remain in place (See 

Section 4.15).  

 

4.9 Polycyclic Aromatic Hydrocarbon (PAH) Compounds 

The following table summarises the soil screening values, maximum and minimum 

concentrations for the PAH compounds tested for. 

 

Table 8. Summary of Test Results and Statistical Analysis for PAH Compounds 
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Naphthalene 190 6 <LOD 1.35 < 0.1 0 

Acenaphthylene 83000 6 <LOD <LOD < 0.1 0 

Acenaphthene 84000 6 <LOD <LOD < 0.1 0 

Fluorene 63000 6 <LOD <LOD < 0.1 0 

Phenanthrene 22000 6 <LOD 0.39 < 0.1 0 

Anthracene 520000 6 <LOD <LOD < 0.1 0 

Fluoranthene 23000 6 <LOD 0.38 < 0.1 0 

Pyrene 54000 6 <LOD 0.36 < 0.1 0 

Benz(a)anthracene 170 6 <LOD 0.16 < 0.1 0 

Chrysene 350 6 <LOD 0.17 < 0.1 0 

Benzo(b)fluoranthene 44 6 <LOD 0.18 < 0.1 0 

Benzo(k)fluoranthene 1200 6 <LOD <LOD < 0.1 0 

Benzo(a)pyrene 35 6 <LOD 0.13 < 0.1 0 

Indeno(123-cd)pyrene 500 6 <LOD <LOD < 0.1 0 

Dibenz(ah)anthracene 3.5 6 <LOD <LOD < 0.1 0 

Benzo(ghi)perylene 3900 6 <LOD <LOD < 0.1 0 

 

Four of the six samples of made ground did not record any detectable concentrations of PAH 

compounds. For the other two samples, the concentrations of PAH compounds were very low 

and significantly less than the SSVs for each PAH compound.  

 

4.10 Petroleum Hydrocarbons and BTEX compounds 

As discussed in Section 4.4 both shallow and deeper samples of made ground and of the London 

Clay Formation soils, were tested for concentrations of petroleum hydrocarbons.  

 

                                           
12 See Waste Classification Report – Report no. R18-12883/wc, dated 15th June 2018. 
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The following table lists the SSVs for petroleum hydrocarbon equivalent carbon weight fractions 

and BTEX compounds calculated for 1% organic content. 

 

Table 9. Soil Screening Values for petroleum hydrocarbon equivalent carbon weight fractions 

 

Petroleum Hydrocarbon 
Fraction 

SSV 

(mg/kg) 
Petroleum Hydrocarbon 

Fraction 

SSV 

(mg/kg) 

Aliphatic EC 5-6 3200 Aromatic EC 5-7 26000 

Aliphatic EC >6-8 7800 Aromatic EC >7-8 56000 

Aliphatic EC >8-10 2000 Aromatic EC >8-10 3500 

Aliphatic EC >10-12 9700 Aromatic EC >10-12 16000 

Aliphatic EC >12-16 59000 Aromatic EC >12-16 36000 

Aliphatic EC >16-35 1600000 Aromatic EC >16-21 28000 

Aliphatic EC >35-44 1600000 Aromatic EC >21-35 28000 

  Aromatic EC >35-44 28000 

 

Table 10. Soil Screening Values for BTEX Compounds 

 

BTEX  
Compound 

SSV 
(mg/kg) 

Benzene 27 

Toluene 56000 

Ethylbenzene 6600 

m, p-Xylene1 6200 

o-Xylene 5900 

1 The SSV presented is for p-Xylene, which has the most conservative SSV.  

 

Full speciation of petroleum hydrocarbons by aromatic and aliphatic fractions was not undertaken 

on all samples. However, the results of the testing undertaken can still be compared with the 

more stringent of the screening values for the respective equivalent carbon weight fraction and, 

where the concentration recorded is found to be lower, then it can be concluded that no 

significant risk is present. 

 

None of the samples recorded significantly elevated concentrations of petroleum hydrocarbons 

or BTEX compounds and where they were recorded they were significantly below their SSVs.  

 

Comparison of the test results with screening criteria for water supply pipes13 indicates that the 

concentrations of petroleum hydrocarbon contamination in several of the tested samples exceed 

threshold criteria for the protection of polyethylene water supply services. It is strongly 

recommended that designers consult with the proposed water supply company to ascertain if 

further laboratory testing and assessment specific to proposed routes of services is required. 

 

4.11 Volatile Organic Compounds (VOCs) 

Only the sample from SBH2 at 2.5m recorded a detectable concentration of any VOC (other than 

a BTEX compound) of just 12µg/kg of p-isopropyltoluene. No SSV or GAC has been derived for 

p-isopropyltoluene. However, given the very low concentration (marginally above the limit of 

                                           
13 Set out within Table 3.1 of the Guidance for the Selection of Water Supply Pipes to be used in Brownfield Sites, UK 

Water Industry Research, 2010. 
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detection limit for the compound) and in the absence of any other detectable concentrations of 

VOC in this sample, there is not considered to be a significant risk from VOC contamination.  

 

4.12 Ground Gases 

A ground gas monitoring programme is currently ongoing at the site and the results of the gas 

monitoring, together with an assessment of risk posed by ground gases, will be presented in a 

supplementary report.  
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4.13 Quantitative Contamination Risk Assessment 

4.13.1 Basis of Assessment 

The development is to comprise new commercial buildings but with no areas of soft landscaping 

where end users may come into contact with the underlying soils or where soil derived dusts 

may be generated. 

 

The proposed development layout is presented Appendix A. Should the proposed development 

plans be altered, a revised risk assessment may be required. 

 

The concentrations of contaminates recorded in the samples tested were generally very low and 

significantly less than their respective SSVs (where available).  

 

The only pathways identified by the preliminary contamination risk assessment linking potential 

sources of contamination to end users of the site were the inhalation of soil vapours and land 

gases and, indirectly, contamination of water supply pipes.  

 

The laboratory test results indicate that there is no significant risk to future end users of the site 

posed by soil vapours (petroleum hydrocarbon or volatile organic compounds). The risk posed 

by ground gas is yet to be assessed.  

 

As discussed within Section 4.10, the concentrations of petroleum hydrocarbons within several 

tested samples of the made ground soils were above threshold values requiring protection of 

groundwater supply pipe. 

 

Whilst asbestos (as loose fibres of amosite) has been recorded within the made ground, asbestos 

within the soils is not considered to pose a risk to future end users, as there is no viable pathway 

by which future end users could come into contact with soil derived dust containing asbestos 

fibres.  

 

The contaminants that have been identified at the site would not be considered to be significantly 

mobile at the concentrations recorded and given that the London Clay Formation is classed as 

an unproductive stratum, the made ground soils at the site are not considered to pose an 

unacceptable risk to controlled waters beneath the site. Groundwater monitoring, which will 

include sampling and testing of water, is ongoing at the site; the results of which will be 

presented in a supplementary report.  

 

4.13.2 Contamination Sources Identified 

The following sources of contamination have been identified by the quantitative contamination 

risk assessment: 

 

• Made ground soils containing asbestos fibres and concentration of petroleum hydrocarbons 

above threshold criteria requiring protection of water supply pipes.  

 

4.13.3 Potential Contamination Sources still to be quantified 

• Off-site landfill sites and infilled settlement ponds and effluent treatment works to the east 

of the site 

• Historical Brick Works off-site to the south 
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4.13.4 Quantitative Conceptual Model  

The quantitative conceptual model for the proposed development is presented in Appendix D. 

 

4.14 Risks to Other Potential Receptors 

The following general guidance is given with regard to other potential on site receptors, which 

may not necessarily be statutory drivers for remedial works. 

 

As a minimum and in accordance with industry best practice all ground-workers should be issued 

with the appropriate PPE and should be instructed in safe working methods, particularly in view 

of the potential for asbestos to be encountered within the made ground soils. 

 

As a precautionary measure, instructions should be given in the recognition of potentially 

hazardous materials, including oily and odorous soil and water and discoloured or fibrous 

substances. Any oil-like substances contacting the skin must be washed off immediately using 

an appropriate cleanser. Operatives should be warned to avoid contact between hands and 

mouth before washing. The consumption of food and smoking must be confined to designated 

clean areas. Suitable welfare (washing) facilities should be provided. These precautions should 

be taken in addition to anything highlighted by a site-specific risk assessment which should be 

undertaken by any contractor prior to commencing work. 

 

All site personnel should be appropriately briefed on what actions to take in the event that 

evidence of significant contamination is identified or suspected. 

 

Particular attention should be paid to minimising dust arising from soils and appropriate 

precautions in this regard should include damping down of soils when in dry conditions. Should 

any suspected asbestos containing materials be encountered, they should be left in-situ and 

appropriate advice sought immediately. 

 

All site personnel should be appropriately briefed on what actions to take in the event that 

evidence of significant contamination is identified or suspected. 

 

4.15 Discovery Strategy 

If, during the course of the site clearance and development works, any materials not previously 

identified by the investigation that are suspected of being ‘contaminants’ are encountered, then 

the following procedure should apply: 

 

• All works in that area should cease and the site manager should be informed. 

• Advice should be sought from suitably qualified and experienced personnel as to whether 

any further site inspection, sampling, testing and/or assessment is deemed necessary. 

• If required, the conclusions of any assessment and any proposed remedial works (if 

required) should be agreed by the local authority. 

• If necessary, full details of any remedial works should be included in a verification report for 

the site. 

 

Suspected ‘contamination’ may take the following form, though it is noted that this list is not 

exhaustive and site operatives should ask if they are at all unsure of any findings: 

 

• Soil or water looks oily and/or has an oily odour 

• Soil or water has a solvent type of odour 

• Significant quantities of man-made materials within fill such as paint cans, car parts, glass 

fragments 

• Suspected asbestos containing materials (insulating boards, cement, loose fibres etc.) 
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• Significant volumes of clinker like or ashy material 

• Sand bags, and/or subsurface concrete structures 

• Animal carcasses or evidence of animal burial pits 

 

4.16 Handling and Disposal of Waste 

4.16.1 Waste Management  

Soils and other materials taken for disposal should be handled, transferred and disposed of as 

controlled waste in accordance with current waste management14 and duty of care regulations15 

and comply with current codes of practice16. Waste transfer notes detailing the site address, the 

waste type, details of the haulage contractor and full details of the disposal site must be kept. 

 

Specifically, the disposal of any asbestos containing materials should be undertaken by 

appropriately trained personnel. The disposal of such material and other hazardous waste should 

be undertaken in accordance with the Hazardous Waste Regulations 200517. 

 

5. RISK REGISTER 

An updated register of project specific geotechnical and ground contamination risks based on 

the findings of this repost has been prepared and is presented in Appendix E.  

 

Ashdown Site Investigation Ltd. 

 

 

                                           
14 The Waste (England and Wales) Regulation 2011 
15 The Environmental Protection (Duty of Care) Regulations 1991 
16 Waste Duty of Care Code of Practice, Dept. for Environment Food & Rural Affairs, March 2016 
17 Hazardous Waste (England and Wales) Regulations 2005, as amended 
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Proposed Development Layout 
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APPENDIX B 

Preliminary Conceptual Model 
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APPENDIX C 

Classification of Probability, Consequence and Risk  



Probability of risk being realised 

Classification Definition 

High 
There is a pollution linkage and an event that either appears very likely in the short term
and almost inevitable over the long term or there is evidence at the receptor of harm or 
pollution.

Moderate 
There is a pollution linkage and all the elements are present and in the right place, which
means that it is probable that an event will occur. Circumstances are such that an event 
is not inevitable, but possible in the short term and likely over the long term.

Low 
There is a pollution linkage and circumstances are possible under which an event could 
occur. However, it is by no means certain that even over a longer period such event would 
take place and is less likely in the shorter term. 

Very Low 
There is a pollution linkage but circumstances are such that it is improbable that an event
would occur even in the very long term.

Consequence of risk being realised 

Classification Category Definition 

Severe 

Human Health 
Short term (acute) risk to human health likely to result in 

“significant harm” as defined by the Environment Protection Act 
1990, Part IIA. 

Controlled Waters 
Short term risk of pollution (note: Water Resources Act contains 

no scope for considering significance of pollution) of sensitive 
water resource. 

Property Catastrophic damage to buildings/property. 

Ecological Systems 
A short term risk to a particular ecosystem or organisation 

forming part of such ecosystem. 

Moderate 

Human Health Chronic damage to Human Health. 

Controlled Waters 
Pollution of sensitive water resources (note: Water Resources 
Act contains no scope for considering significance of pollution). 

Ecological System 
A significant change in a particular ecosystem or organism 

forming part of such ecosystem. 

Minor 

Controlled Waters Pollution of non-sensitive water resources. 

Property Significant damage to crops, buildings, structures and services. 

Ecological Systems 
Damage to sensitive buildings/structures/services or the 

environment. 

Very Minor 

Human Health 
Non-permanent health effects to human health (easily 

prevented by means such as personal protective clothing, etc). 

Property 
Easily repairable effects of damage to buildings, structures and 

services. 

Project 
Harm, although not necessarily significant harm, which may 

result in a financial loss or expenditure to resolve. 



Risk classification definitions 

Very High 

There is a high probability that severe harm could arise to a designated receptor from an 
identified hazard, OR, there is evidence that severe harm to a designated receptor is 
currently happening. This risk, if realised, is likely to result in a substantial liability. Urgent 
investigation (if not undertaken already) and remediation are likely to be required. 

High 

Harm is likely to arise to a designated receptor from an identified hazard. Realisation of 
the risk is likely to present a substantial liability. Urgent investigation (if not undertaken 
already) is required and remedial works may be necessary in the short term and are likely 
over the long term. 

Moderate 

It is possible that harm could arise to a designated receptor from an identified hazard. 
However, it is relatively unlikely that any such harm would be severe, or if any harm were 
to occur it is more likely that the harm would be relatively mild. Investigation (if not 
already undertaken) is normally required to clarify the risk and to determine the potential 
liability. Some remedial works may be required in the longer term. 

Low 
It is possible that harm could arise to a designated receptor from an identified hazard, 
but there is a low likelihood of this hazard occurring and if realised, harm would at worst 
normally be mild. 

Very Low 
There is a low possibility that harm could arise to a receptor. In the event of such harm 
being realised, it is not likely to be severe. 
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APPENDIX D 

Quantitative Conceptual Model 
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APPENDIX E 

Geotechnical and Ground Contamination Risk Register 
 



P I R L S R

Contaminated land 

affecting human 

health.

Potential contaminants 

within near surface soils 

giving rise to vapours and 

potential landfill gasses 

emanating from nearby 

landfills.

3 3 9

Contact with other potential contaminants  to be controlled by proposed hard surfacing across 

site and ground floors.

Assessment of data indicates no signficant risk is posed by vapours (hydrocarbon or volatile 

organic compounds). The risk posed by land gas is yet to be assessed. Risk posed by land 

gases may need to be controlled by installation of suitable membranes to ground floor.

Further assessment on completion of monitoring works is required.

No

Contaminated land 

affecting new 

services.

Potential petroleum 

hydrocarbon and VOC 

contaminants within made 

ground soils.

5 3 15

Allowance should be made for suitable barrier pipes for all water supplies.  Liaison with the 

local water supply company is recommended to further ascertain likely requirements.

Requirements for protection of all other services should be agreed with the relevant utility 

companies.

No

Contamination 

affecting 

groundwater 

quality.

Potential for construction 

activities to mobilise 

contaminants to 

groundwater.

3 1 3

The site is not sited within a groundwater extraction zone and low permeability strata (London 

Clay Formation) are expected to be present between the near surface soils and Secondary A 

and Principal aquifers at greater depth beneath the site. Contaminant levels within soils are low 

and are not considered to pose a risk to groundwater.

However piling contractors should as a precaution consider piling methods protective of 

underlying aquifers to avoid mobilisation of contaminants into more sensitive strata at depth.

Further assessment of risk to groundwatershould be undertaking once the results of the 

groundwater monitoring becoming available.

It is considered unlikely that groundwater remediation will be required.

No

Contaminated land 

affecting waste 

classification of 

soils.

Incorrect estimation of 

waste soil disposal costs 

leading to project cost over-

runs.

3 3 9

Waste classification and WAC testing confirms waste classification of soils as ranging between 

non-hazardous and hazardous. WAC tests confirm soils to variably be compliant with Inert and 

Hazardous criteria. It should be assumed that soils arising from site will require disposal at a 

landfill licensed to accept hazardous waste.

Designers and quantity surveyors should refer to the waste classification report to establish the 

likely waste classification of soils and their likely compliance with waste acceptance criteria.

Yes 1 3 3

Geotechnical and Ground Contamination Risk Register

Controls in 

Place

Kemsley Mill CHP Plant, Kemsley Paper Mill, Sittingbourne, KentSite

Controlled Risk 

RatingRisk Risk Description Comment

Risk Rating 

Before Control



P I R L S R

Geotechnical and Ground Contamination Risk Register

Controls in 

Place

Kemsley Mill CHP Plant, Kemsley Paper Mill, Sittingbourne, KentSite

Controlled Risk 

RatingRisk Risk Description Comment

Risk Rating 

Before Control

Variability of 

geotechnical 

characteristics of 

near surface made 

ground soils and 

compressibility of 

alluvial soils if 

present beneath 

the site.

Spread foundations are 

unlikely to be suitable given 

the significant risk of 

excessive total and 

differential settlement 

occurring.

4 5 20
It is understood that the proposed structure, including the ground floor, is to be constructed on 

piled foundations which would effectively mitigate associated risk.
Yes 1 5 5

Mines present 

beneath the site.

Potential for undermining 

piled foundations in the 

event of a mine collapse 

leading to structural failure

2 5 10

It is considered unlikely that mines are present beneath the site, however the impact of any 

mines (if present) would be very high.  It is recommended that further specialist searches are 

commissioned to fully assess this risk. 

No

Stability of 

excavations.

Potential collapse of 

excavations endangering life 

or property.

2 5 10

Appropriate site risk assessments should be conducted by designers and contractors to ensure 

the stability of all excavations.

All temporary supports and slopes should be appropriately designed and routinely monitored.

No

Aggressive ground 

chemistry.

Potential for damage to 

buildings and/or 

infrastructure.

3 3 9
A DS-4 Design Sulfate Class and an AC-5 ACEC classification should be assumed as a minimum 

for the design of concrete in contact with the ground. 
Yes 1 1 1

Low permeability 

strata and high 

groundwater table.

Inadequate capacity to 

discharge surface water 

runoff to soils.

4 3 12

It should be assumed, in the absence of in situ testing that demonstrates otherwise, that 

surface water runoff will need to be discharged to drains or open water courses.

Appropriate consideration should be given to incorporation of attenuation chambers and oil 

separators.

No

UXO.

Risk of encountering UXO on 

site during construction 

leading to loss of life, 

structural damage or 

construction programme 

delays.

2 5 10
The Principal Designer has conducted a risk assessment and has assessed the risk low requiring 

no further action.
Yes 1 5 5
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Geotechnical and Ground Contamination Risk Register

Controls in 

Place

Kemsley Mill CHP Plant, Kemsley Paper Mill, Sittingbourne, KentSite

Controlled Risk 

RatingRisk Risk Description Comment

Risk Rating 

Before Control

Relict in-ground 

obstructions.

Risk of project delays and 

cost over-runs if in-ground 

obstructions are 

encountered during 

construction.

5 3 15

It is recommended that designers inspect the historical maps contained in the accompanying 

volume to the desk study report to establish likely locations of in ground structures, as in 

ground structures were encountered by the ground investigation works. Proof drilling/probing 

of near surface soils at pile positions deemed to be at risk of encountering in ground 

obstructions ahead of mobilisation of piling of plant may be required.

No

Services.

Risk of encountering 

services during construction 

leading to damage of utility 

infrastructure, injury or loss 

of life.

3 5 15

All utility records should be compiled and made available to designers and contractors.  A 

utilities survey of the site has been undertaken for the site. Yes 1 5 5


