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1.0 INTRODUCTION 

1.1 Lustre Consulting Limited (Lustre) has been commissioned by London Borough of Bexley to 

undertake a Phase 2 Site Investigation with combined environmental and geotechnical 

reporting at Woodside School located off Halt Robin Road, in Belvedere, Bexley, DA17 6DH 

(the site). The assessment has been undertaken in accordance with our fee proposal and 

scope of works dated 26/11/2019, which was formally approved by London Borough of Bexley 

on 06/12/2019. 

1.2 The site, irregular in plan, is centered at National Grid Reference 549800, 178920, and 

occupies an approximate area of 0.85ha as shown in Figure 1. The topography of the ground 

varies quite significantly across the site as it generally falls in a northerly direction from Halt 

Robin Road towards Lower Road (B231). The site currently comprises a vacant school located 

within a residential land use area. The London Borough of Bexley requires this site 

investigation to support a feasibility assessment to refurbish the school so it can be reopened. 

At the time of writing, it is proposed to construct a new two storey building on the south western 

side of the site to directly replace the existing 1970s extension. It is also proposed that the 

existing car park is turned into a MUGA and the grassland in the far north of the site is 

developed in a carpark, as shown on Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Site Location Plan 
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Objective 

1.3 A Phase 1 Desk Study1, also referred to as a Preliminary Investigation in BS101752, has been 

undertaken for the subject site. The Phase 1 report assessed the likelihood of contamination 

to be present and provide context on its nature and its extent, whilst also evaluating any risks 

to receptors using a conceptual site model. Environmental setting of the site was also taken 

into consideration. This investigation has therefore been based on the findings of the Phase 1 

Desk Study. Full reference should be made to the desk study to understand the preliminary 

conceptual model and basis of this investigation. Noting the likely acceptable levels of 

 

 

 

1 Woodside School Belvedere, Lustre Consulting, February 2020 Ref;3472-191227-MD  
2 British Standard – Code of Practice for Investigation of potentially contaminated sites. BS 10175: 2011 + A1:2013. 

Figure 2: Proposed Site Layout 
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uncertainty, access restrictions, project constraints etc at this stage of the development, an 

Exploratory Investigation, as defined in BS10175, has been adopted.  

1.4 The objective of this investigation is to provide clarity and /or to validate the findings of the 

Phase 1, associated with the preliminary conceptual site model and risk assessment. This 

investigation aims to determine the presence or absence of contamination, both considering 

concentrations/distribution, and ground conditions/engineering properties based on the 

conceptual model and within the context of an exploratory investigation. It is noted that an 

exploratory investigation usually requires a lower density sample spacing than a main 

investigation, and that further works may be recommended depending on the findings.  

1.5 This exploratory investigation, as defined in BS10175, is considered sufficient to test the 

conceptual model and ground model, and to provide enough information to assess the general 

suitability of the site for the proposed development. 

1.6 The Phase 1 Desk Study found a number of risks which required further consideration as 

detailed below:  

• Moderate/low risk have been identified to future site users, groundwater, adjacent land 

and polymeric services from potential TPH contamination associated with a disused 

above ground storage tank and associated below ground fuel transmission pipework.  

• Moderate/low risk to future site users, below ground structures and flora from potential 

contaminants within Made Ground. However, risks to future site users are only present 

if hardstanding is removed as part of the proposed development.  

• An initial moderate/ low risk has been identified from ground gases within the shallow 

soils underlying the site. Based on the CIRIA C665 risk matrices, the severity of this 

risk is the principal driver for the moderate / low risk rating. Acknowledging the unlikely 

occurrence due to the anticipated absence of any significant Made Ground and 

naturally low organic content of the underlying natural soils (the Thanet Formation), 

the risk from ground gas is expected to be acceptably low. However, due to the 

changes in topography across the site this needs to be confirmed by an intrusive 

investigation.  

1.7 The Phase 2 Site Investigation is therefore required to test the preliminary risk assessment 

assess the thickness of Made Ground as well as the presence of any associated contamination 

on identified receptors. 
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1.8 The investigation of ground conditions around the tank will not form part of this assessment. It 

is proposed that the above ground storage tank is appropriately decommissioned and removed 

from site and the condition of the soil is validated at the same time to check for evidence of 

residual contamination. It is expected that these works will form part of the main contract to 

refurbish the school. 

1.9 Additionally, the strength of the shallow soils and CBR values within the area of the proposed 

carpark will be undertaken at that time. 

1.10 The foundations of the existing building need to be investigated to ensure that they are suitable 

for potentially continued use and adaption of the buildings when the refurbishment occurs.  

Scope of Works 

1.11 The scope of work adopted to meet the above employed both a targeted and non-targeted 

approach, is summarised below: 

• Ascertain the geological and hydrogeological conditions present at the site by drilling 

three cable percussive boreholes and excavating fourteen (machine and hand dug) 

trial pits; 

• Understand the geotechnical constraints and ground parameters with factual and 

interpretative observations that may influence foundation design and other 

geotechnical considerations; 

• Identify the chemical quality of soils / groundwater underlying the site with reference 

to current and historical land uses and determine the presence of any unacceptable 

risks through sample recovery, chemical analysis and assessment; 

• Assess the ground gas regime at the site with reference to potential sources of 

ground/landfill gas and determine the presence of any unacceptable risks by 

undertaking one round of initial gas monitoring; 

• Validate the preliminary conceptual site model and re-assess the risk ratings using the 

source – pathway – receptor methodology; and 

• Provide conclusions and recommendations to effectively manage and mitigate any 

unacceptable geoenvironmental risks or liabilities. 

1.12 The Phase 2 Site Investigation has been prepared in keeping with best practice and current 

planning guidance, where practicable and in accordance with the approved scope of work. 
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The National Planning Policy Framework (NPPF)3 advises regulatory consultees to ensure that 

adequate site investigation information is provided at the initial planning stage, whilst the 

Environment Agency’s Model Procedures for the Management of Land Contamination 

(CLR11 4 ) requires a phased, risk based approach when dealing with land affected by 

contamination in the UK. 

1.13 This Phase 2 site investigation forms the second stage of an iterative contaminated land 

assessment, to further investigate the potential sources of contamination and unacceptable 

risks identified during the Phase 1 Desk Study. The methodology adopted in this Phase 2 site 

investigation is based on the source-pathway-receptor model as set out in CLR112. More 

information on Lustre’s approach to such assessments can be found at the following link: 

www.lustreconsulting.com/Services/ContaminatedLandAssessment.aspx and in Appendix A. 

Statutory Guidance 

1.14 References to the term “contaminated land” in this report relate to the statutory definition of 

contaminated land under the recently published Contaminated Land Statutory Guidance 

unless otherwise stated (also known as Category 1 and 2 under Part 2A).  That definition is: 

“any land which appears to the Local Authority in whose area it is situated to be in such a 

condition, by reason of substances on in or under the land that – 

a)  Significant harm is being caused or there is a significant possibility of such harm 

being caused; or  

b) Significant pollution of water environment is being caused or there is significant 

possibility of such pollution being caused”. 

1.15 Other terms such as “land affected by contamination” or “land contamination” refer to the much 

broader categories of land where contaminants are present but usually not at a significant level 

of risk to be classified as contaminated land under the definition Part 2A (also known as 

Category 3 or Category 4 under Part 2A).  

 

 

 

 

3 Department for Communities and Local Government, National Planning Policy Framework, March 2012. 
4 DEFRA/Environment Agency, Model Procedures for the Management of Land Contamination, CLR11, September 2004. 

http://www.lustreconsulting.com/Services/ContaminatedLandAssessment.aspx
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Reliance and Limitations 

1.16 This report has been prepared using published information, information obtained during any 

site visits and information provided by the Client which were made available at the time of 

writing only. No liability is extended to any information which has become available since this 

time.  

1.17 No third-party liability or duty of care is extended without express permission in writing by 

Lustre. Third parties using information contained in this report do so at their own risk. For 

further details please refer to our terms and conditions.  

Report Structure 

1.18 Chapter 2 presents the intrusive site investigation methodology. The ground conditions 

encountered during the site works, including a factual account of the soil parameters, are set 

out in Chapter 3. Chapter 4 provides a geotechnical design appraisal and interpretation of the 

ground model with suggested foundation design options. Chapter 5 presents a 

geoenvironmental assessment of the analytical data gathered and Chapter 6 includes a 

conceptual model based on the findings of the intrusive site investigation works. Chapter 7 

presents a summary of conclusions drawn from the investigation and any consequent 

recommendations are detailed in Chapter 8. An updated qualitative risk assessment is 

included after the report text. 
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2.0 SITE INVESTIGATION METHODOLOGY 

Introduction 

2.1 The intrusive site investigation works were undertaken between 27th and 31st January 2020 

under the direct co-ordination of a suitably trained and qualified consultant employed by 

Lustre. The intrusive works were carried out with due regard to existing standards and good 

practice guidelines including BS10175: 2011+ A1:2013 5 , BS5930: 2015 6  and guidance 

produced by the AGS7. 

2.2 The locations of the exploratory holes were chosen based upon an old proposed layout with a 

new building proposed to the north of the existing school building and an extension or 

replacement (following layout update during the investigation) of the 1970’s block on the 

western side of the site. Two boreholes were therefore positioned to target the soils under the 

proposed new building and a single borehole positioned to target the proposed extension. 

Preparatory Works  

2.3 Prior to commencing with the intrusive works each exploratory location was checked for any 

readily detectable shallow services. The method employed to avoid buried services involved 

the review of a topographic and service survey plan provided by the Client and on-site 

verification for live shallow services only detectible by a Cable Avoidance Tool by Lustre.  

2.4 Exploratory holes were located to obtain the required information to meet the project 

objectives, whilst avoiding services, access and egress routes and providing a reasonable 

coverage across the site. Drawing 3472-001 shows the positions of all exploratory locations.  

Cable Percussive Boreholes 

2.5 A total of three cable percussive boreholes (BH01 to BH03) were drilled to a maximum depth 

of 10 to 15 meters below ground level (m bgl) through the Made Ground and into the underlying 

natural soils, using a standard 'A-frame' cable tool rig. At the time of the investigation boreholes 

were positioned to target two areas being considered for extensions to the existing school 

 

 

 

5 British Standard – Code of Practice for Investigation of potentially contaminated sites. BS 10175: 2011 + A1:2013. 
6 British Standard – Code of Practice for Site Investigation.  BS 5930: 2015. 
7 Association of Geotechnical & Geoenvironmental Specialists, AGS Guide to Environmental Sampling, 2010. 
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buildings. At the time of writing, only one area has been selected for a proposed extension in 

the area of BH3. Therefore, information obtained from BH1 and BH2 will be used to help 

predict the general strength and condition of the site wide soils which may vary given the 

notable differences in ground levels across the site and between BH1-BH2 and BH3. Standard 

Penetration Tests (SPTs) were carried out at each location with the corresponding uncorrected 

‘N’ values included on the logs, presented in Appendix B. 

2.6 Upon completion, two boreholes (BH2 and BH3) were installed with monitoring wells to enable 

subsequent gas and groundwater monitoring. The wells comprised plain 50mm pipe to 5m bgl, 

with a slotted 50mm diameter pipe to the base of the boreholes. The annulus surrounding the 

slotted pipe was filled with washed gravel, which was then plugged with a 0.5m bentonite seal 

surrounding the plain pipe. The monitoring wells were completed with a gas tap and a flush 

lockable cover and finished to match existing ground cover. BH1 was backfilled with bentonite 

and finished to match existing ground cover. 

Trial Pits 

2.7 A total of eight trial pits (TP1 – TP8) were excavated using a wheeled back-hoe excavator to 

depths of between 1.00m bgl and 2.30m bgl. Trial pits extended through the topsoil/Made 

Ground and proved natural strata for at least 1m. Trial pits were positioned to provide good 

coverage across an area formerly used as existing car park which is proposed to be 

redeveloped as a MUGA. 

2.8 A further three trial pits (HP1 – HP3) were excavated by hand to obtain remoulded CBR 

samples in the vicinity of the proposed car park. Due to the height changes, retaining walls 

and fences across the site it was not possible for plant to safely gain access to this part of the 

site.  

2.9 Three foundation inspections pits (FP1 – FP3) were carried out adjacent to the existing 

buildings on site to determine the existing foundations. 

2.10 Upon completion, all excavations were backfilled with arisings and soils compacted. 
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Field Observations & Soil Sampling 

2.11 All soil arisings recovered from the Made Ground and underlying natural soils were logged to 

BS5930: 20158. Where possible, observations on groundwater ingress and excavation stability 

were made.  

2.12 Soil arisings were inspected for visual and olfactory evidence of contamination with samples 

recovered at varying depths for chemical and geotechnical analysis. Disturbed and 

undisturbed samples (where applicable) were deposited in suitable containers, prepared and 

dispatched to a UKAS (United Kingdom Accreditation Service) accredited laboratory in 

accordance with good practice guidelines.  

In-Situ Field Tests 

2.13 At appropriate depths, soil samples were deposited in sealable plastic bags to allow on-site 

headspace analysis. Samples were left for at least 20 minutes before analysis. A photo-

ionisation detector (PID) with 10.6eV lamp was used to measure the concentration of volatile 

organic compounds (VOC) within the headspace. Soil samples were agitated during analysis 

to encourage the release of any volatiles. 

Return Monitoring 

2.14 One round of ground gas monitoring was carried out as part of this investigation to confirm the 

low level of risk assessed with regards to ground gases within the Phase 1 Desk Study. A 

summary of the gas monitoring results is provided in the Environmental Assessment Appendix. 

The monitoring was undertaken during a period of rising atmospheric pressure from 1004mb 

to 1012mb.  

2.15 Upon completion of the ground gas monitoring, groundwater levels were recorded using a dip 

meter. Field monitoring records are presented in Appendix D. 

 

 

 

 

8 British Standard – Code of Practice for Site Investigation.  BS 5939: 2015. 
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Chemical Analysis (Environmental) 

2.16 A total of twenty-one soil samples were scheduled for chemical testing. Samples were 

analysed for a range of determinands, which considers the potential contaminants associated 

with the current/historical site uses, as follows: 

• Metals and inorganics: arsenic, cadmium, chromium, copper, lead, mercury, nickel, 

selenium, zinc; 

• pH water soluble sulphate; 

• Total phenols (monohydric); 

• Speciated Polycyclic Aromatic Hydrocarbons (PAHs, total and speciated EPA 16); 

• Speciated Total Petroleum Hydrocarbons (TPH CWG); 

• BTEX; 

• Asbestos screen; 

• Total Organic Carbon (TOC); 

• Coal tar residues (to aid waste classification of the tarmac). 

NB: Not all samples were analysed for the full suite of determinands listed above and would 

be targeted based on the ground conditions encountered. 

2.17 Waste Acceptance Criteria (WAC) testing was undertaken on three samples.  

2.18 The environmental analysis was undertaken by I2 Analytical Limited at their UKAS accredited 

laboratory in Watford. The results of the chemical analysis are reported in Chapter 5 and 

copies of the laboratory test certificates are included in Appendix D. 

Geotechnical & Geochemical Analysis 

2.19 A total of nineteen in-situ SPTs were undertaken throughout the Made Ground and into the 

natural soils to ascertain the uncorrected SPT N-values. A correction to the measured blow 

count is then normally applied dependent on various parameters, i.e. non-standard 

approaches, soil types etc. The principal correction is concerned with the energy delivered to 

the sampler by the hammer and drill rods used by the drilling rig. The calibration certificate(s) 

for the SPT equipment employed on this investigation suggests an Energy Ratio, Er, of 64% 

(cable percussive rig) should be applied for a corrected N-value (N60) in line with 
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recommendations given in BS EN ISO 22476-39. A copy of the current calibration certificate is 

provided with the laboratory test certificates provided in Appendix D. 

2.20 The corrected SPT N60 values have been used to provide an indication of relative soil density 

and strength at the site. The uncorrected SPTs were carried out at set intervals over a 450mm 

test depth or until refusal or significant ‘chiseling’ (>50 blows), whichever comes first. The N60 

values can be used to determine the effective angle of shearing resistance (ø) for granular 

soils (mainly sands and gravels).  Less reliably, the N60 values can also be used to provide an 

estimate on the shear strength soils (Cu) by correlation of the Atterberg Limits in cohesive 

soils (clays and fine silts). Depending on the type of structures and supporting foundations 

proposed, the N60 values recorded in Made Ground is normally ignored. The uncorrected SPT 

results are shown on the investigation logs enclosed in Appendix B. 

2.21 A total of ten soil samples were scheduled for a variety of geotechnical tests that considers 

both the ground conditions encountered during the intrusive works and type of development 

proposed, as follows: 

• California Bearing Ratio (remoulded); 

• Particle size distribution (PSD); 

• Determination of saturation moisture content of Chalk; and 

• Ground aggressivity. 

 

2.22 The geotechnical testing was undertaken by i2 at their UKAS accredited laboratory in Poland. 

The results of the geotechnical testing are reported in Chapters 3 and 4 and copies of the 

laboratory test certificates included in Appendix D. 

2.23 A total of twenty soil samples also underwent specific geochemical analysis including pH, 

water soluble sulphate analysis, total sulphate (SO4) and total sulphur for concrete aggressivity 

and to check the pyritic potential of the soils.  

2.24 The geochemical analysis was undertaken by I2 Analytical Limited at their UKAS accredited 

laboratory in Watford. The results of the geochemical analysis are reported in Chapter 4 and 

copies of the laboratory test certificates included in Appendix D. 

 

 

 

9 BS EN ISO 22476-3:2005, Geotechnical investigations and testing, Field Testing. Part 3: Standard Penetration Test, BSI, 

2005 
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3.0 GROUND CONDITIONS 

Introduction 

3.1 This chapter collates all the factual information from the site investigation, including field 

observations, in-situ testing and geotechnical laboratory analysis, to present a summary of the 

ground conditions encountered during the intrusive works.  

Ground Cover 

3.2 Ground cover across the majority of the site was tarmacadam in varying conditions, with soft 

landscaping at the very northern part of the site.   

Tarmacadam 

3.3 Tarmacadam was recorded in 11 exploratory holes (BH1, BH2, BH3, TP1, TP2, TP3, TP4, 

TP5, TP6, TP7, TP8) from surface (minimum depth encountered) to a maximum base depth 

of 0.75m bgl. 

3.4 The Tarmacadam was consistently described as a single layer, as noted below: 

• Black silty sandy fine to coarse subangular to subrounded GRAVEL of clinker, brick and 

concrete. Sand is fine to coarse. Moderate odour of tar. 

3.5 In-situ headspace readings within the Tarmacadam ranged between 0.1ppm to 0.4ppm. 

Topsoil 

3.6 Topsoil was recorded in five exploratory holes (FP2, FP3, HP1, HP2, HP3) from surface 

(minimum depth encountered) to a maximum base depth of 0.2m bgl. 

3.7 The Topsoil was consistently described as a single layer, as noted below: 

• Dark brown slightly gravelly clayey SILT. Gravel is fine to medium, subangular to 

subrounded of flint. Frequent rootlets. 
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Made Ground 

3.8 Made Ground was recorded in 13 exploratory holes (BH1, BH2, BH3, FP1, FP2, FP3, HP1, 

HP2, HP3, TP5, TP6, TP7, TP8) from surface (minimum depth encountered) to a maximum 

base depth of 1.30m bgl. 

3.9 The Made Ground was noted to be very heterogenous both vertically and laterally across the 

site; indicative of differing periods of the construction as established in the Phase 1 Desk 

Study. 

3.10 The Made Ground was present as nine layers, as summarised below: 

• Gravelly silty CLAY was identified in three exploratory holes (BH1, BH2, FP2) with a top 

depth of 0.10m bgl to a maximum base depth of 0.80m bgl.  Thicknesses ranged from 

0.20m to 0.70m.  

• Sandy gravelly silty CLAY was identified in four exploratory holes (BH3, TP5, TP8, FP3) 

with a top depth of 0.30m bgl to a maximum base depth of 1.30m bgl.  Thicknesses 

ranged from 0.25m to 1m. 

• Clayey silty GRAVEL was identified in two exploratory holes (HP1, HP2) with a top depth 

of 0.1m bgl to a maximum base depth of 0.45m bgl.  Thicknesses ranged from 0.1m to 

0.35m. 

• Clayey gravelly SAND was identified in three exploratory holes (HP1, HP2, FP1) from 

surface to a maximum depth of 0.90m bgl. Thicknesses ranged from 0.30m – 0.45m. 

• Sandy gravelly CLAY with a low cobble content was identified in a single exploratory 

hole (HP1) from 0.90m bgl.  The thickness was recorded as 0.06m. 

• Sandy gravelly clayey SILT was identified in a single exploratory hole (HP2) from a 

depth of 0.50m bgl. The thickness was recorded as 0.55m. 

• Gravelly clayey SILT with a low cobble content was identified in a single exploratory 

hole (HP3) from 0.20m bgl. The thickness was recorded as 0.40m. 

• Sandy gravelly CLAY was identified in five exploratory holes (TP5, TP6, TP7, TP8, FP3) 

from a depth of 0.05m bgl to a maximum depth of 1.20m bgl. Thicknesses ranged from 

0.10m to 0.60m. 
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• Gravelly CLAY was identified in two exploratory holes (FP1, FP2) from a depth of 0.30m 

bgl to a maximum depth of 0.90m bgl. Thicknesses ranged from 0.10m to 0.30m. 

3.11 The gravel encountered throughout the Made Ground generally comprised brick, flint, concrete 

and clinker. Rare wood, ceramic, mortar and glass were also noted within the Made Ground, 

along with occasional roots and rootlets were also recorded in the shallow Made Ground. 

3.12 No visual or olfactory evidence of hydrocarbon or solvent-type contamination was noted within 

the Made Ground.  

3.13 In-situ headspace readings within the Made Ground ranged between 0.1ppm to 1.9ppm, with 

an average headspace reading of 0ppm. 

River Terrace Deposits 

3.14 No superficial deposits were anticipated at the site based upon the geological maps and the 

Phase 1 Desk Study. Geological maps indicate the presence of superficial deposits 35m north 

of the site and 250m west of the site. Local borehole records carried out 85m west of the site 

recorded sand and gravel overlying Chalk; these were carried out in 1975 and descriptions 

are ambiguous (e.g. Brown SAND and GRAVEL) but have been interpreted as superficial 

deposits and not Thanet Formation.  

3.15 Based upon the site descriptions; notably the thicknesses and the increased proportion of 

coarse granular material in this stratum has been interpreted as River Terrace Deposits and 

classified as such. 

 

 

 

Made Ground in TP7  Made Ground in HP1 
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3.16 River Terrace Deposits was recorded in 11 exploratory holes (BH3, BH2, TP1, TP2, TP3, TP4, 

BH1, TP5, TP6, TP8, HP3) with a top depth of 0.4m bgl to a maximum base depth of 4.5m 

bgl. 

3.17 The River Terrace Deposits was present as three layers, as summarised below: 

• Sandy CLAY was identified in a single exploratory hole (BH3) with a top depth of 0.45m 

bgl to a maximum base depth of 1.5m bgl.  The thickness of this soil type was measured 

at 1.05m.  

• Sandy GRAVEL was identified in nine exploratory holes (BH2, TP1, TP2, TP3, TP4, 

BH1, TP5, TP6, TP8) with a top depth of 0.4m bgl to a maximum base depth of 4.5m 

bgl.  Thicknesses ranged from 0.7m to 4m. 

• Clayey sandy GRAVEL was identified in two exploratory holes (HP3, TP8) with a top 

depth of 0.6m bgl to a maximum base depth of 1.2m bgl.  Thicknesses ranged from 

0.35m to 0.5m. 

3.18 In-situ headspace readings within the River Terrace Deposits ranged between 0ppm to 

0.9ppm, with an average headspace reading of 0ppm. 

Groundwater 

3.19 Groundwater strikes were not recorded in the River Terrace Deposits. 

 

 

 

 

River Terrace Deposits in BH1  River Terrace Deposits in Trial Pit 
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Geotechnical Testing & Classification 

3.20 Geotechnical testing undertaken in the River Terrace Deposits comprised in-situ uncorrected 

SPT tests to assess the relative density and particle size distribution (PSD) tests. Results 

obtained from field and laboratory testing are summarised in the tables below. The testing will 

be used to classify the soil for ground engineering purposes and determine the main 

parameters required to support the geotechnical design appraisal, such as the effective angle 

of shearing resistance (ø). 

Geotechnical Classification – River Terrace Deposits 

Geotechnical Classification Min Max Average No. of Tests 

Sample Proportion - Cobbles 0 0 0 3 

Sample Proportion – Gravel 0 91.10 39.60 3 

Sample Proportion – Sand 7.30 68.30 41.10 3 

Sample Proportion – Silt 1.60 15.60 10.80 3 

Sample Proportion - Clay 1.60 16.10 9.10 3 

 

Particle Size Distribution (PSD) & Soil Grading 

3.21 The results of the PSD taken at a depth of 1.10m bgl (BH3), 1.50m bgl (BH2) and 2.50m bgl 

in (BH1) respectively found that the soil sample proportions did vary significantly as shown in 

the table above. This is considered normal for a superficial deposit; they tend to vary greatly 

both laterally and vertically. The recorded distribution is as would be expected with the higher 

percentage of gravel dominant at the base of the lithology.  

Standard Penetration Testing (SPT) & Shear Strength 

SPT corrected N60 values vs. depth – River Terrace Deposits 

Depth Min (N60) Max (N60) Average (N60) No. of Tests 

1.20m – 1.65m 5* 33 20 3 

2m – 2.45m 22 35 29 2 

3m – 3.45m - 29 - 1 

* very soft layer of silty sandy clay (not granular) 

3.22 The corrected SPTs recorded N60 values at near surface and a depth shallow foundations are 

placed within (1m to 2.5m) were recorded on average as 20, medium dense5, but as low as 5, 

loose within BH3. However, this was considered a more cohesive soil based on logs and not 

regarded as granular. The N60 values recorded >2.5m and a depth that will influence the rate 
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of settlement directly below foundations or the carrying capacity of piles was noted as 

remaining as medium dense from 2.5m to the base of the strata. 

Thanet Formation 

3.23 Thanet Formation was recorded in four exploratory holes (BH2, TP6, FP3, BH3) with a top 

depth of 1.3m bgl to a maximum base depth of 9.7m bgl. 

3.24 The Thanet Formation was present as four layers, as summarised below: 

• Sandy CLAY was identified in a single exploratory hole (BH2) with a top depth of 2.5m 

bgl to a maximum base depth of 4.8m bgl.  The thickness of this soil type was measured 

at 2.3m.  

• Sandy SILT was identified in a single exploratory hole (BH2) with a top depth of 2.1m 

bgl to a maximum base depth of 2.3m bgl.  The thickness of this soil type was measured 

at 0.2m.  

• Clayey SAND was identified in a single exploratory hole (BH2) with a top depth of 1.3m 

bgl to a maximum base depth of 1.5m bgl.  The thickness of this soil type was measured 

at 0.2m.  

• Silty SAND was identified in two exploratory holes (BH2, BH3) with a top depth of 1.5m 

bgl to a maximum base depth of 9.7m bgl.  Thicknesses ranged from 1m to 8.2m. 

3.25 The thickness Thanet Formation was encountered within BH3 (the location of the proposed 

building). 

3.26 In-situ headspace readings within the Thanet Formation was 0ppm.  
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Groundwater 

3.27 Groundwater strikes were not recorded in the Thanet Formation. 

Geotechnical Testing & Classification 

3.28 Geotechnical testing undertaken in the Thanet Formation comprised in-situ uncorrected SPT 

tests to assess the relative density and particle size distribution (PSD) tests. Results obtained 

from field and laboratory testing are summarised in the tables below. The testing will be used 

to classify the soil for ground engineering purposes and determine the main parameters 

required to support the geotechnical design appraisal, such as the effective angle of shearing 

resistance (ø). 

Geotechnical Classification – Thanet Formation 

Geotechnical Classification Min Max Average No. of Tests 

Sample Proportion - Cobbles 0 0 0 3 

Sample Proportion – Gravel 0 0.30 0.20 3 

Sample Proportion – Sand 65.70 72.90 70.30 3 

Sample Proportion – Silt 14.0 22.40 17.20 3 

Sample Proportion - Clay 11.60 13.70 12.30 3 

 

Particle Size Distribution (PSD) & Soil Grading 

3.29 The results of the PSD taken between depths of 2.00m bgl and 8.00m bgl in the Thanet 

Formation found that the soil sample proportions did not vary greatly between the three 
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samples taken from the recorded depths. All three predominantly comprised SAND with 

varying percentages of fine material, this is as would be expected within the Thanet Formation 

and is defined as a granular soil. 

Standard Penetration Testing (SPT) & Shear Strength 

SPT corrected N60 values vs. depth – Thanet Formation 

Depth Min (N60) Max (N60) Average (N60) No. of Tests 

3m – 3.45m - 14 - 1 

4m – 4.45m - 14 - 1 

5m – 5.45m - 5 - 1 

8m – 8.45m - 0 - 1 

 

3.30 The N60 values recorded >2.5m and a depth that will influence the rate of settlement directly 

below foundations or the carrying capacity of piles was noted as being quite variable, but 

typically remained as medium dense from 2.5m to approximately 4m bgl, becoming loose to 

the base of the strata. This is considered atypical of the Thanet Formation which would be 

expected to become more dense with depth. However, as BH3 was carried out 3m higher up 

the slope and at a distance from BH1 and BH2 no conclusions can be drawn from the single 

data point. 

LEWES NODULAR CHALK FORMATION 

3.31 Lewes Nodular Chalk Formation was recorded in three exploratory holes (BH3, BH1, BH2) 

with a top depth of 4.5m bgl to a maximum base depth of 15m bgl (the final depth of BH3).  

3.32 The Lewes Nodular Chalk Formation, was present as a single layer, as summarised below: 

• CHALK was identified in three exploratory holes (BH1, BH2, BH3) from a depth of 4.5m 

bgl to a maximum base depth of 15m bgl.  Thicknesses ranged from 5.2m to 5.5m. 

3.33 The Chalk was described as a weak density white with black specks CHALK. Fractures are 

closely spaced and generally open with no infill. Occasional light cream/orange staining on 

fracture spacing. Occasional subangular to subrounded coarse gravel of flint. Based upon the 

general observations made during the fieldwork and the photographs taken of the extruded 

samples the chalk has been graded as Grade B4. 

3.34 No visual or olfactory evidence of contamination was noted within the Lewes Nodular Chalk 

Formation.  
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3.35 In-situ headspace readings within the Lewes Nodular Chalk Formation did not indicate the 

presence of volatile compounds.  

3.36 Geotechnical testing undertaken in the Lewes Nodular Chalk Formation comprised in-situ SPT 

tests and determination of intact dry density on recoverable chalk clasts to validate the density 

scale of the Chalk encountered. Results obtained from field and laboratory testing are 

summarised in the subsequent tables. The testing will be used to classify the soil for ground 

engineering purposes, principally in line with CIRIA C574 10  and determine the main 

parameters required to support the geotechnical design appraisal. 

SPT corrected N60 values – Lewes Nodular Chalk Formation 

Depth Min (N60) Max (N60) Average (N60) No. of Tests 

5m – 5.45m - 18 - 1 

6.50m – 6.95m - 12 - 1 

8m – 8.45m - 15 - 1 

9.50m – 9.95m - 5 - 1 

11m – 11.45m - 26 - 1 

14m – 14.45m - 20 - 1 

15 – 15.45m - 19 - 1 

 

3.37 The N60 values recorded >2.5m and a depth that will influence the rate of settlement directly 

below foundations or the carrying capacity of piles was noted as being quite variable, possibly 

due to proportion of flint, harder Chalk clasts encountered (see saturated moisture content on 

typical clast strength), a more structured less weathered higher grade bedrock, closer spacing 

Chalk that may increase the strength and relative density. Overall, the relative density of the 

 

 

 

10 Construction Industry Research and Information Association (CIRIA).  Engineering in Chalk.  CIRIA C574.  2002 

 

 

 

BH2 at 5.00m – 5.45m bgl  BH3 at 12.50m – 12.95m bgl 
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Lewes Nodular Chalk Formation by application of the corrected SPT N60 value blow counts 

was recorded as medium-dense in line with BS5930: 20155. 

Intact Dry Density Scale Test Result - Lewes Nodular Chalk Formation 

Location Depth (m) 
Bulk Density 

(Mg/m3) 

Intact Dry 

Density 

(Mg/m3) 

Saturation 

Moisture 

Content (%) 

Density Scale 

BH1 6.50 1.95 1.50 30 Low Density 

BH1 9.50 1.92 1.50 30 Low Density 

BH2 5.00 1.83 1.41 34 Low Density 

BH3 12.50 1.96 1.54 28 Low Density 

  

3.38 The intact clasts recovered during the investigation and tested for determination of intact dry 

density as recommended in the CIRIA guidance21, found that the Chalk tested in the laboratory 

and for hardness the field from 5.00m to 12.50m bgl is regarded as low density chalk. The 

corresponding saturated moisture content (SMC) of 28% - 34% in the laboratory samples 

tested were typical of low density clasts. 

Groundwater 

3.39 Groundwater strikes were not recorded during the intrusive investigation or during the return 

monitoring round.  
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4.0 GEOTECHNICAL DESIGN APPRAISAL 

Introduction 

4.1 It is proposed to refurbish the existing school which will likely comprise a new two-storey 

extension to the west of the existing building, car parking and a MUGA.  It is understood that 

there will be no significant changes in formation level within the location of the proposed 

extension other than an initial ‘site scrape’ as part of the site clearance and removal of 

hardstanding/ existing structures. The location of the proposed car park may require some 

changes in ground level depending and on finished access/ road levels to be formed, but this 

is subject to further design. There are no basements, undercroft car parking or other 

underground structures anticipated other than statutory services. 

4.2 It is currently anticipated that a piled foundation solution will be required to support the 

proposed school extension, with either a ground bearing floor slab or suspended ground floor 

slabs used for ground floor. Based on available drawings and information provided at the time 

of the investigation, Lustre has estimated that the proposed development will typically impose 

an un-factored pile loads of 700kN typical for a two storey steel frame building. However, these 

loadings will vary when final structural designs have been drawn up. 

4.3 As the location of the proposed new building has been amended following site works; only a 

single borehole (BH3) is located within the building footprint. Due to the height difference 

across the site and the limited data set in the vicinity of the proposed building only preliminary 

information is given below as to the suitability of foundation type. 

Geotechnical Hazards 

Variable Ground Conditions (Composition and Thickness) 

4.4 The following ground conditions recorded as part of this site investigation which could 

significantly influence the ground model and foundation design are summarised below: 

• The topography of the ground varies quite significantly across the site as it falls in a 

northerly direction from Halt Robin Road towards Lower Road (B231). BH1 and BH2 

approximately 3.3m lower that BH3 (location of the proposed extension) and the 

proposed car park 5.5m lower than the proposed extension.  It is likely that as the 

school has been historically developed, it has been subjected to earthworks to create 

plateaus and retaining structures around the natural fall of the surrounding landscape. 
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This is reflected in the several layers of Made Ground encountered during the 

investigation. 

• Made Ground was of variable thickness and composition, recorded to a maximum 

depth of 1.30m bgl.  

• Made Ground was encountered as nine distinct soil types; seven of which were a 

predominantly cohesive material whilst two were granular in nature.  

• A proportion of the Made Ground is considered to have originated from the various 

phases of works across the site. 

• The River Terrace Deposits were present below the Made Ground across the majority 

of the site to a maximum depth of 4.50m bgl.  

• The River Terrace Deposits were highly variable in composition, whilst the strength 

generally remained as medium dense. 

• The Thanet Formation was only encountered in four exploratory hole locations (BH2, 

TP6, FP3, BH3), and is considered to represent a limited dataset. 

• In-situ testing within the Thanet Formation was atypical and given the SPT results in 

BH3 is not considered reliable to base foundation design on. 

• The Lewes Nodular Chalk Formation was present underlying the superficial deposits, 

and proved to a maximum depth of 15m bgl. 

Natural Cavities, Ground Dissolution & Third Party Underground Structures 

4.5 No natural cavities, ground dissolution features or third party underground structures have 

been recorded during the investigation. However, the desk study noted a denehole located on 

the site in addition to multiple possible shaft/crown hole collapses 126m W and a further shaft 

collapse 849m SW. Notification of such features was not provided to Lustre as part of this 

investigation or the assessment of cavities etc was outside the scope of the investigation. Such 

features are not anticipated based on our current understanding and setting of the site.  

Buried Structures, Foundations & Services 

4.6 Any current or former structures present on site will have been supported by foundations of 

trench filled footings based on type of structure once present, which may or may not have 

been removed by the time of groundworks starting on site. Any redundant below ground 
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structures/features still present may have to be removed to permit the founding of the new 

development. As such, any excavation may require backfilling with a graded granular material 

and compacted in layers to provide an engineered fill with known geotechnical properties 

suitable for founding upon, subject to final formation levels. Furthermore, locations of any 

former infilled excavations will have disturbed ground present which should be inspected for 

soft spots, with associated weak soil and fill grubbed out and replaced. 

4.7 Three foundation inspection pits were carried out on the existing buildings on site; two were 

carried out on the 1970’s extension (FP1 & FP2) and on the original school building (FP3). 

Foundations on the 1970’s building were proved to a base depth of 0.90m bgl and 0.80m bgl 

in FP1 and FP2 respectively; the foundations comprised concrete without a wider base.  

4.8 Within FP3 the brick foundation extended to 1.10m bgl, with a concrete base extending 0.30m 

out from the brickwork to a depth of 1.40m bgl. A sketch of the foundation inspection pit is 

included within Appendix B.  

4.9 Consideration should also be given to the potential for existing and / or redundant underground 

services to be present on site. Available service plans should be consulted prior to any 

excavation works in order to locate any old, remaining services to ensure all disconnections 

have been made safe and certified. 

Groundwater 

4.10 Groundwater was not recorded during the site works and is not anticipated to significantly 

impact foundation design or construction. However, the potential for shallow perched 

groundwater to be present within the Made Ground and shallow natural soils should not be 

discounted. 

Stability of Excavations & Retaining Structures 

4.11 Side support is unlikely to be required for service trench excavations within the relatively 

shallow Made Ground or in the underlying River Terrace Deposits. However, as a matter of 

course, side support may be necessary where the depth of vertically sided excavations 

exceeds 1.2m in which construction personnel are required to enter and a risk assessment 

should be undertaken as a statutory requirement to comply with Health and Safety 

Regulations.  

 

 



 

 

 

 
 

 Page No. 28 

WOODSIDE SCHOOL - BELVEDERE 

PHASE 2 SITE INVESTIGATION 

Lustre Consulting Limited 

Report Ref: 3472 - 200219 - MD 

Retaining Walls 

4.12 Due to the height changes across the site; retaining walls may be required across the site to 

facilitate the proposed redevelopment.  

4.13 To permit the design of retaining walls in the River Terrace Deposits and Thanet Formation 

following excavation, suitable design parameters and coefficients can be evaluated by 

estimation using the results of in-situ testing, i.e. application of SPT N60 values. Coefficients 

provided as guidance on the design of retaining walls are summarised in the following table 

(no partial factors) and consider the general condition of the soils observed during the ground 

investigation and the characteristic (most conservative) values recorded in the samples tested 

at the expected depths soils will be retained. 

Suggested Retaining Wall Coefficient Parameters 

Stratum 
Effective Cohesion 

(c’) 

Effective angle of 

friction (Ø) 

Unit weight of soil 

(Ysoil) 

River Terrace Deposits 0 33 20kN/m3 

Thanet Formation 0 31* 20kN/m3 

*This should be reduced to 28 in the vicinity of BH3. 

Aggressive Chemical Environment for Buried Concrete 

4.14 The analytical data for soil pH and water soluble sulphate is summarised in the Environmental 

Assessment Appendix, along with the corresponding BRE classification11. The ‘brownfield’ 

scenario was applied to the results from the Made Ground and the ‘natural’ scenario to results 

from the River Terrace Deposits and Thanet Sand Formation and Chalk Groups. A mobile 

groundwater scenario has been selected for the buried concrete assessment given the 

potential for groundwater to present onsite, although none was recorded during the site 

investigation.  

4.15 From the Made Ground, seven samples were tested along with thirteen samples from the 

natural soils. The characteristic values for the Made Ground for pH and water soluble sulphate 

were determined as 6.6 and 0.13g/l respectively, giving a Design Sulphate (DS) classification 

of DS1 and an associated Aggressive Chemical Environment for Concrete (ACEC) 

classification of AC-1. The characteristic values for the natural soils for pH and water soluble 

 

 

 

11BRE Guidance Special Digest 1. Concrete in Aggressive Ground. 3rd Edition, 2005. 
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sulphate were determined as 6.8 and 0.074g/l respectively, giving a DS classification of DS1 

and an associated ACEC classification of AC-1. 

4.16 The potential for oxidisable sulphides was calculated in order to assess the potential for pyritic 

soils to oxidise when the ground is disturbed that may consequently react with concrete. The 

percentage of oxidisable sulphides in the samples was less than 0.3% in all or some samples 

and therefore pyritic ground is not considered a factor.  

Initial Pavement Design & Earthworks Classification 

Vehicular Access and Parking Areas 

4.17 Four samples were taken from HP1 - HP3 at depths of 0.20m – 0.60m bgl to carry out 

remoulded CBR’s as there was no access to carry out in-situ CBR’s in the location of the 

proposed car park.  

4.18 The results ranged from 1.7% - 9.4%; the lowest result was recorded in HP2 at 0.60m bgl and 

within HP1 at 0.60m bgl. The average CBR result across the area 3.7%.  

4.19 The worst case for all vehicular access and parking areas should be designed to the lowest 

value as a minimum. A copy of the CBR test certificates are included in Appendix C. 

Ground Floor Slabs 

4.20 Ground floor slabs should be constructed on engineered fill material (such as Type 1) that is 

suitably compacted directly onto competent natural ground.  

Foundation Appraisal  

4.21 Given the findings of the investigation, the soils underlying the site are not considered suitable 

for conventional shallow foundations. This is due to the variability in the shallow soils 

encountered across the site. 

4.22 The use of piles to support the foundations would be a far more viable solution for this 

development given the ground conditions. The piles would be able to support ground beams 

that would in turn support suspended floor slabs.  

4.23 Given the ground conditions encountered 15m – 20m CFA piles drilled into the underlying 

Chalk may be considered suitable for the proposed building. The in-situ testing results from 
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the Thanet Formation in the vicinity of the proposed building, indicate that these soils would 

not be capable of supporting piles and would provide limited skin friction. Therefore, end 

bearing piles into the competent chalk is recommended. 

Preliminary Pile Bearing Capacities 

4.24 An allowable bearing capacity has been estimated for varying depths and diameters of single 

isolated piles as a guide to the foundation design requirements. The final pile design will 

depend on the proposed column loadings and should be undertaken by a specialist piling 

contractor and supplier using the factual information derived from this investigation to 

determine the most economical method. The capacities are based on piles being installed 

using CFA methods taking into account potential negative skin friction from the existing Made 

Ground and alluvium. 

4.25 CIRIA C57412 states that “The overall capacity of the pile may be dictated by concrete strength 

and not by the chalk”. This will need to be taken into consideration during the final pile design. 

Preliminary Allowable Bearing Capacities 

No Groundwater, top 10m ignored 

Pile Diameter (m) Pile Length (m) Preliminary Bearing Capacity (kN)* 

0.3 15 124 

0.45 15 229 

0.6 15 362 

 *Based on factor safety of 2.5 

 

No Groundwater, top 10m ignored. 

Pile Diameter (m) Pile Length (m) Preliminary Bearing Capacity (kN)* 

0.3 20 328 

0.45 20 534 

0.6 20 769 

*Based on factor safety of 3.0 

 

 

 

 

12 CIRIA C574 
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4.26 Should piling be undertake at the site, a suitable piling mat will need to be designed prior to 

commencement of any piling works, to adequately support the loads anticipated to be imposed 

by the piling rigs. The assessment of the piling mat should be carried out following the 

guidance contained within BRE publication BR470 13  taking into account the loadings 

appropriate for the designated piling plant.  

4.27 Following the award to a design and build contractor it is recommended that a further borehole 

is sunk in the vicinity of the proposed new building to confirm the parameters for the piled 

foundation design. 

 

 

 

 

 

13 BRE publication BR470. Working Platforms for Tracked Plant. 1st Edition, 2004. 
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5.0 GEOENVIRONMENTAL ASSESSMENT 

 

 Factual information from the site investigation and subsequent analytical data has been 

subjected to several semi-quantitative risk assessments. The results of these assessments 

are presented in Appendix E and summarised in this Chapter. The assessments undertaken 

include: 

• Generic quantitative risk assessment (GQRA, human health);  

• Water pipeline suitability test; 

• Phytotoxicity assessment; 

• Waste classification assessment (WM3); and 

• Ground gas assessment. 

Generic quantitative risk assessment (GQRA, human health)  

 The Environment Agency ‘Model Procedures for the Management of Land Contamination, 

CLR 11’ report provides a risk management methodology for identifying hazards and 

assessing risk associated with land affected by contamination. CLR 11 adopts a tiered 

approach to determining risk, with the first tier involving the evaluation of pollutant linkages 

using assessment criteria / screening levels for contamination.  

 To determine whether contamination presents an unacceptable level of risk to human health, 

concentrations of potential contaminants are screened against risk threshold values. 

Historically, these values had been in the form of Generic Assessment Criteria (GAC) and Soil 

Guideline Values (SGVs), published by regulatory and advisory bodies. However, in response 

to revised Part 2A Statutory Guidance, Defra published Category 4 Screening Levels (C4SLs) 

for six determinands to provide a simple test for deciding when land is ‘suitable for use’ and 

demonstrably not ‘contaminated land’. The supporting documentation from Defra 14 

acknowledges that where C4SLs exist, these values represent a greater risk threshold (i.e. 

low risk) rather than the previous SGVs/GACs (i.e. no risk). Acknowledging that the C4SLs 

were primarily intended for use under Part 2A Statutory Guidance, LQM in collaboration with 

the Chartered Institute of Environmental Health (CIEH), subsequently published a third set of 

 

 

 

14 SP1010: Development of Category 4 Screening Levels for Assessment of Land Affected by Contamination – Policy 

Companion Document, March 2014 
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generic assessment criteria known as LQM/CIEH Suitable 4 Use Levels (S4ULs)15 . The 

S4ULs are based on the ‘minimal or tolerable level of risk’ as defined in previous Environment 

Agency guidance (namely SR216) which underpinned all previous SGVs/GACs. 

 The National Planning Policy Framework (NPPF) 17  requires that planning decisions 

undertaken by the Local Planning Authority should decide if a site is suitable for its new use 

and not just whether the site is determinable under Part 2A. Whilst Defra states that the C4SLs 

could be applied under the planning regime, it is acknowledged that these screening levels 

were primarily published to support the Part 2A Statutory Guidance. Taking this into account, 

the S4ULs will be used in the first instance. Where an exceedance above these levels is 

identified, comparison against C4SLs will be undertaken, with consideration given to the 

applicability of a less conservative threshold.    

 Further information on Lustre’s approach to human health risk assessment is provided in 

Appendix A. 

 SGVs, GACs and S4ULs for a park public open space land use scenario have been adopted 

with a soil organic matter content parameter of 2.5% for the Made Ground and 1% for the 

natural soils, based on site-specific organic matter content data. The park public open space  

land use scenario considered most applicable to current proposed site layout, which comprises 

the installation of hardstanding across the areas of the site currently investigated, in the form 

of a car park, MUGA pitch and an extension to an existing school building, with limited soft 

landscaping proposed around the boundary of the new car park area.  

 At present proposed areas of soft landscaping associated with an outdoor learning area have 

not been investigated as this was outside of the current scope of works. Therefore further 

investigation will be required within these areas prior to their development, details of which are 

included in Chapter 8.  

 

 

 

 

 

15 The LQM/CIEH S4ULs for Human Health Risk Assessment, 2015. Copyright Land Quality Management Limited reproduced 

with permission; Publication Number S4UL3455. All rights reserved 
16 Environment Agency, Human Health Toxicological Assessment of Contaminants in Soil (SR2), January 2009 
17 Department for Communities and Local Government, National Planning Policy Framework, March 2012 
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Made Ground 

 Samples recovered from the Made Ground underwent chemical analysis for a range of general 

determinands, including asbestos (16 samples), inorganics and metals (12 samples), PAH (17 

samples) and TPH (5 samples). 

 Asbestos was analysed for in 16 samples of Made Ground and was found to be absent in all 

samples.  

 A number of determinands were found to be either below the limit of detection or below their 

respective screening criteria:  all metals and inorganics, 10 PAH compounds, all 14 TPH 

fractions, BTEX and phenols. 

 The following determinands recorded concentrations above their respective risk criteria as 

follows:  

• Benzo(a)anthracene: Benzo(a)anthracene was recorded in excess of its screening 

criteria of 56mg/kg in TP1 at 0.00-0.10m bgl at 210mg/kg, TP3 at 0.00-0.10m bgl at 

280mg/kg, HP1 at 0.30-0.40m bgl at 120mg/kg, HP2 at 0.10-0.15m bgl at 230mg/kg, 

BH3 at 0.05-0.15m bgl at 210mg/kg, TP1 at 0.20-0.40m bgl at 57mg/kg, TP6 at 0.40-

0.45m bgl at 270mg/kg and TP8 at 0.10-0.20m bgl at 340mg/kg.  

• Chrysene: Chrysene was recorded in excess of its screening criteria of 110mg/kg in 

TP1 at 0.00-0.10m bgl at 150mg/kg, TP3 at 0.00-0.10m bgl at 190mg/kg, HP2 at 0.10-

0.15m bgl at 140mg/kg, BH3 at 0.05-0.15m bgl at (130mg/kg), TP6 at 0.40-0.45m bgl 

at 170mg/kg and TP8 at 0.10-0.20m bgl at (280mg/kg). 

• Benzo(b)fluoranthene: Benzo(b)fluoranthene was recorded in excess of its screening 

criteria of 15mg/kg in TP1 at 0.00-0.10m bgl at 170mg/kg, TP2 at 0.10-0.20m bgl at 

18mg/kg, TP3 at 0.00-0.10m bgl at 280mg/kg, HP1 at 0.30-0.40m bgl at 98mg/kg, 

HP2 at 0.10-0.15m bgl at 170mg/kg, BH3 at 0.05-0.15m bgl at 170mg/kg, TP1 at 

0.20-0.40m bgl at 62mg/kg, HP3 at 0.40-0.50m bgl at 26mg/kg, TP5 at 0.00-0.10m 

bgl at 66mg/kg, TP6 at 0.40-0.45m bgl at 190mg/kg and TP8 at 0.10-0.20m bgl at 

(340mg/kg). 

• Benzo(a)pyrene: Benzo(a)pyrene was recorded in excess of its screening criteria of 

12mg/kg in TP1 at 0.00-0.10m bgl at 150mg/kg, TP2 at 0.10-0.20m bgl at 18mg/kg, 

TP3 at 0.00-0.10m bgl at 220mg/kg, HP1 at 0.30-0.40m bgl at 80mg/kg, HP2 at 0.10-

0.15m bgl at 150mg/kg, BH3 at 0.05-0.15m bgl at 140mg/kg, TP1 at 0.20-0.40m bgl 

at 51mg/kg, HP3 at 0.40-0.50m bgl at 22mg/kg, TP5 at 0.00-0.10m bgl at 59mg/kg, 
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TP6 at 0.40-0.45m bgl at 150mg/kg, TP6 at 0.50- and TP8 at 0.10-0.20m bgl at 

340mg/kg. 

• Indeno(1,2,3-cd)pyrene: Indeno(1,2,3-cd)pyrene was recorded in excess of a 

threshold criteria of 170mg/kg in TP8 at 0.10-0.20m bgl at 180mg/kg.  

• Dibenz(a,h)anthracene: Dibenz(a,h)anthracene was recorded in excess of a 

threshold criteria of 1.3mg/kg in TP1 at 0.00-0.10m bgl at 20mg/kg, TP2 at 0.10-

0.20m bgl at 2.8mg/kg, TP3 at 0.00-0.10m bgl at 26mg/kg, HP1 at 0.30-0.40m bgl at 

12mg/kg, HP2 at 0.10-0.15m bgl at 25mg/kg, FP1 at 0.40-0.50m bgl at 1.6mg/kg, FP2 

at 0.50-0.60m bgl at 1.8mg/kg, BH3 at 0.05-0.15m bgl at 20mg/kg, TP1 at 0.20-0.40m 

bgl at 8mg/kg, HP3 at 0.40-0.50m bgl at 3mg/kg, TP5 at 0.00-0.10m bgl at 8.3mg/kg, 

TP6 at 0.40-0.45m bgl at 22mg/kg, and TP8 at 0.10-0.20m bgl at 55mg/kg. 

 The exceedances of the above 6 PAH compounds predominantly relate to samples taken from 

the layer of tarmacadam observed across the site. It is understood that this material is likely 

to be removed from the site as part of the proposed redevelopment works, therefore where 

this material is present at T1, TP2, TP3, BH3, TP5, TP6 and TP8 these exceedances present 

a potential waste disposal issue rather than a human health risk. This will be discussed further 

in section 5.30.  

 However, in HP2, HP1, FP1, FP2 and HP3 at depths of between 0.10m bgl and 0.50m bgl the 

exceedances are associated with the presence of clinker within the Made Ground and topsoil. 

Therefore, at these locations these soils may present an unacceptable risk to future site users. 

The risks posed by these exceedances in the context of the proposed development are 

considered further within Chapter 6.  

Natural Soils 

 Samples recovered from the natural ground underwent chemical analysis for a range of 

general determinands, including asbestos (four samples), inorganics and metals (three 

samples), PAH (three samples), TPH (three samples). 

 All determinands were found to be either below the limit of detection or below their respective 

screening criteria:  all metals and inorganics, all 16 PAH compounds, all 14 TPH fractions, 

BTEX, phenols. 

 In summary, none of the determinands analysed for in the natural ground exceeded the risk 

thresholds and the chemical quality of the natural ground is not considered to present a risk to 

human health. 
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Water Pipeline Suitability Test  

 The development is likely to require the installation of new potable water pipes. UK Water 

Industry Research (UKWIR) guidance18 sets chemical concentration thresholds that are used 

to specify a pipe design that is considered safe. Ideally, samples should be taken along the 

route of the proposed pipeline, but this is not always known or practicable at the time of the 

investigation. UKWIR also recommends that determinands tested are based on the historical 

use of the site.  

 Available analytical data taken from soils has been compared against the UKWIR thresholds. 

The assessment of volatile and semi-volatile organic compounds (VOCs/SVOCs), ethers, 

nitrobenzene, ketones, aldehydes and amines were not considered applicable based on the 

historical use of the site. The assessment of mineral oil, in this case, comprises speciated TPH 

which provides a breakdown of the hydrocarbon fractions. 

 The available testing results indicate that Made Ground concentrations do not pose a risk to 

potable water pipes. Therefore, PE pipes will be suitable for use if required as part of the 

proposed redevelopment.  

 Samples taken from the tarmacadam data failed the tests relating to PE pipes for Mineral Oils 

(C11 to C20), Mineral Oils (C21 to C40). However, potable water pipes will not be placed within 

this surface layer, therefore this material is not considered to pose an unacceptable risk to 

deeper water pipes.  

Phytotoxicity Assessment 

 The recorded concentrations of copper, nickel and zinc have been compared against the 

BS3882: 200719 thresholds for phytotoxic contaminants in soils to determine if a potential risk 

to healthy plant growth exists. 

 As shown in the Environmental Assessment Appendix, from both the Made Ground and the 

natural soils, concentrations of phytotoxic metals were below the risk criteria. 

 

 

 

18 UK Water Industry Research (UKWIR). Guidance for the Selection of Water Supply Pipes to be used in Brownfield Sites. Ref. 

10/WM/03/21. 2010 
19 British Standard BS 3882:2007 (Specification for topsoil and requirements for use) 
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Groundwater Quality Comment 

 Soil contamination has the potential to leach into underlying shallow groundwater. On-site 

groundwater quality can also be adversely impacted by off-site groundwater contamination 

migrating down hydraulic gradient onto site.  

 No groundwater was encountered as part of the investigation, therefore at this stage it is not 

possible to comment on whether the elevated concentrations of PAHs within the tarmacadam 

and Made Ground are adversely impacting groundwater quality beneath the site. 

Waste Classification Assessment 

 The development is likely to require soils to be removed as part of the initial groundworks 

including but not limited to the installation of services, new foundations or soil remedial action. 

Bulk excavation of soils may also be required during enabling works where final formation 

levels may change, with excess arisings generated. It is therefore necessary to consider 

whether soils arising from the site would be re-used on-site, or disposed of off-site.  

 Guidance set out in the Waste Framework Directive and the Environment Agency’s Technical 

Guidance WM3 Hazardous Waste , provides information and controls on how sites should 

manage and control waste soils. To enable off-site disposal, the waste soils must be assessed 

against a series of criteria to understand its hazardous properties and determine the most 

appropriate disposal route. To enable off-site disposal, the waste soils must be assessed 

against a series of criteria to understand its hazardous properties and determine the most 

appropriate disposal route. It is also noted that the guidance requires any mixed wastes to be 

assessed separately and undergo a form of pre-treatment and/or segregation prior to disposal. 

Mixed wastes could include soils contaminated with ACM – in this case both the ACM 

fragments and soils would require separate assessment. Mixing of hazardous wastes and soils 

with different hazardous substances (hydrocarbons, asbestos etc) is prohibited under the 

Waste Framework Directive.    

 The first stage of the waste assessment, as set out in Technical Guidance WM3 Hazardous 

Waste, requires soils to be tested to determine if the material should be classified as 

hazardous or not hazardous. The second stage requires a Waste Acceptance Criteria (WAC) 

test to determine the case of inert or non-hazardous waste disposal routes for the soil. Landfills 

have set criteria for wastes which they can legally accept, and the WAC test therefore provides 

information on which type of landfill can accept the waste. WAC testing has been undertaken 

to support this assessment.  
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 Due to the presence of tarmadacam across external areas of the site, which may require 

removal as part of the proposed redevelopment it is necessary to consider the potential coal 

tar content of this material, as this can impact its waste classification.  

 Coal tar is classified as carcinogenic due to its high concentration of Polynuclear Aromatic 

Hydrocarbons (PAHs), therefore waste tar bound asphalt is usually considered to be 

hazardous waste. Where the level of total PAHs is greater than 0.1% w//w and the marker 

compound benzo(a)pyrene is greater than 0.005% w/w then the material is considered to be 

hazardous waste.  

 The results of the laboratory analysis were screened in a propriety hazardous waste 

assessment tool (CatWasteSoil) to determine if the soils would be considered hazardous from 

a waste disposal perspective. Concentrations of each contaminant were screened to 

determine if they exceed any of the sixteen hazardous properties (HP) and/or statements as 

set out the Environment Agency's Technical Guidance WM3 (Guidance on the classification 

and assessment of waste, 1st edition 2015). 

 Based on the CatWasteSoil Screening and the thresholds for hazardous waste stated above 

the following samples of tarmadacam where found to contain concentrations of coal tar which 

would classify this material as hazardous waste: These were: 

• TP1 0.0 – 0.10m bgl; 

• TP1 0.20 – 0.40m bgl; 

• TP3 0.0 – 0.10m bgl; 

• TP5 0.0 – 0.10m bgl; 

• TP6 0.40 – 0.45m bgl; 

• TP8 0.10 – 0.20m bgl;  

• BH3 0.05 – 0.15m bgl.  

 These samples were taken from the tarmacadam layer encountered across external areas of 

the site, which comprised black silty sandy fine to coarse gravel of clinker, brick and 

concrete, with a moderate odour of tar. 

 The sampling undertaken provides a snap shot of the potential presence of coal tars within the 

areas of external hardstanding. During any development works it would be prudent to use a 

PAK Marker spray prior to off-site disposal to confirm the visual observations and therefore 
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the above waste classifications. If the spray indicates that this material is not all hazardous 

then further laboratory testing is recommended.  

 A WAC test was also undertaken on sample TP1 0.20 – 0.40m which identified the loss on 

ignition percentage as exceeding the Hazardous Waste Threshold Acceptance Criteria of 10% 

at 13%.  

 With regards to the Made Ground encountered underlying the tarmacadam and the natural 

soils, based on the results of the propriety hazardous waste assessment tool, all Made Ground 

and natural soils would be considered to be non-hazardous for waste disposal.  

 Two Waste Acceptance Criteria (WAC) Tests were undertaken on samples of Made Ground 

(HP3 0.40 – 0.50m bgl and TP7 0.50m bgl). The WAC testing indicates that the Made Ground 

would be suitable for disposal as stable non-reactive waste in a non-hazardous landfill. Natural 

soils would likely be considered suitable for disposal at an inert landfill without requirement for 

further WAC testing; however, this should be confirmed with intended recipient site. 

Ground Gas Assessment 

 One round of ground gas monitoring was carried out as part of this investigation to confirm the 

low level of risk assessed with regards to ground gases within the Phase 1 Desk Study. A 

summary of the gas monitoring results is provided in the Environmental Assessment Appendix. 

The monitoring was undertaken during a period of rising atmospheric pressure from 1004mb 

to 1012mb.    

 Methane was not detected above the monitoring equipment detection limit of 0.0% v/v in either 

BH2 or BH3. The maximum concentration of carbon dioxide peaked at 1.1% v/v within BH2 

and 0.9% v/v within BH3. Recorded concentrations of oxygen did not indicate depleted oxygen 

levels within either BH2 or BH3.  

 Maximum in-situ headspace (PID) readings peaked at 0.3ppm, with the maximum reading 

observed in BH3. Flow rates of 0.0l/hr were recorded within both BH2 and BH3.  

 Based on the above monitoring data Gas Screening Values (GSVs) for carbon dioxide and 

methane were calculated using the maximum recorded values (as discussed above), and the 

peak flow reading. In accordance with the CIRIA guidance, where positive flow/positive 

concentrations of ground gases are not recorded, the limit of detection should be used in the 

GSV calculations (i.e. 0.1% v/v or 0.1l/hr respectively). The GSV for carbon dioxide was 

calculated as 0.0011l/hr and the GSV for methane was calculated as 0.0001l/hr.  Based on 
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the Modified Wilson and Card method and the calculated GSVs, the site has been classified 

as CS1.  
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6.0 PHASE 2 CONCEPTUAL MODEL & RISK ASSESSMENT 

Introduction 

6.1 The findings of the site investigation and subsequent semi-quantitative risk assessments have 

been used to inform the conceptual model and qualitative risk assessment. 

Conceptual Model 

6.2 The objective of the conceptual model is to firstly identify potential contaminant sources, 

pathways and receptors relating to the site and surrounding area based on the findings of this 

investigation. This information is then collated and a qualitative risk assessment carried out in 

line with good practice and current guidance to assess any viable source-pathway-receptor 

pollution linkages. The potential for a pollution event to occur is then evaluated using a risk 

classification tool.  

6.3 A preliminary conceptual site model was included within the previous Desk Study report1, 

which identified potential sources of contamination attributable the following, which have been 

assessed as part of this Phase 2 Site Investigation: 

• Based on the development history a layer of Made Ground of unknown chemical 

composition is expected beneath areas of hardstanding and current building 

footprints. Made Ground is not expected in areas of soft landscaping as these parts 

of the site do not appear to have been subjected to development since the earliest 

historical mapping records. Historical mapping records indicate a limited development 

history and therefore any Made Ground is likely of limited thickness. However, steeply 

sloping topography is present across the wider area and therefore fill material may 

have been required to facilitate previous development. Made Ground (where present) 

may contain contaminants such as asbestos, metals, inorganics, polyaromatic 

hydrocarbons (PAH) and total petroleum hydrocarbons (TPH). Depending on the 

amount of putrescible material present in these soils, the Made Ground may also 

represent a source of ground gas; 

6.4 This Phase 2 Site Investigation was subsequently designed to further assess the above 

identified potential sources of contamination whilst also gathering information on the 

environmental setting and receptors (e.g. ground conditions, groundwater etc). The receptors 

and potential pollutant pathways identified in the Phase 1 Desk Study are still considered to 

be viable.  
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6.5 The following potential sources of contamination have been identified based on the findings of 

the investigation, in-situ testing and laboratory results (e.g. elevated concentrations of 

contaminants in soils above assessment criteria):  

• Tarmacadam across external areas of the site – Elevated concentrations of PAH 

compounds  (benzo(a)anthracene, chrysene, benzo(b)fluorantene, benzo(a)pyrene, 

indeno(1,2,-cd)pyrene and di-benzo(a,h)anthracene) were recorded above the 

assessment criteria within the surface layer of tarmacadam encountered across the 

areas of the site investigated. Based on the proposed development plans it is 

understood that this material will likely be removed from site in order to facilitate the 

construction of the new car park area, the MUGA and the school building extension, 

therefore removing any unacceptable risks posed to human health or controlled 

waters. 

• Made Ground -  Elevated concentrations of PAH compounds (benzo(a)anthracene, 

chrysene, benzo(b)fluorantene, benzo(a)pyrene, indeno(1,2,-cd)pyrene and di-

benzo(a,h)anthracene) were recorded within the Made Ground underlying the layer of 

tarmacadam (where present) and within current areas of soft landscaping. Within the 

Made Ground the presence of man-made fragments of brick, clinker and concrete are 

not considered to be suitable for retention within any areas of soft landscaping. 

Therefore, the physical composition of the Made Ground and the presence of elevated 

concentrations of contaminants means that Made Ground presents a risk to future site 

users within any areas of soft landscaping. There is also the potential for the presence 

of elevated concentrations of PAH compounds within the Made Ground to pose an 

unacceptable risk to groundwater beneath the site in areas of soft landscaping due to 

the potential for infiltration within these areas to increasing leaching rates.  

• Ground gases – The single round of ground gas monitoring undertaken has confirmed 

the low level of risk posed to buildings and site occupants in the Phase 1 desk study, 

with the site classified as CS1. Therefore, no ground gas protection measures are 

required as part of the proposed development.  
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CONTAMINATION ISSUE 1 

Area of Site  

Tarmacadam across external areas of the site 

Contaminants of Concern Receptor Category at Risk 

PAHs Human Health 

Source Details (occurrence and distribution) 

Elevated concentrations of PAH compounds were recorded above the assessment criteria 

within the surface layer of tarmacadam encountered across the areas of the site 

investigated. Based on the proposed development plans it is understood that this material 

will likely be removed from site in order to facilitate the construction of the new car park 

area, the MUGA and the school building extension, therefore removing any unacceptable 

risks posed to human health or controlled waters. 

Context of Proposed Development and Layout  

The tarmacadam surface layer is likely to be removed where present in order to facilitate 

the proposed redevelopment. Further consideration will be required with waste disposal of 

this bituminous material.  

Risk Summary 

Risk below relates to near surface soils. 

Receptor Risk Rating Notes 

Future Site Users Low 

Removal of this material 

breaks the pollutant 

pathway 

CONTAMINATION ISSUE 2 

Area of Site  

Made Ground either underlying tarmacadam or in existing area of soft landscaping 

Contaminants of Concern Receptor Category at Risk 

PAHs Human Health and groundwater. 

Source Details (occurrence and distribution) 

Elevated concentrations of PAH compounds were recorded within the Made Ground 

underlying the layer of tarmacadam (where present) and within current areas of soft 

landscaping. Within the Made Ground the presence of man-made fragments of brick, clinker 

and concrete are not considered to be suitable for retention within any areas of soft 

landscaping. Therefore, the physical composition of the Made Ground and the presence of 

elevated concentrations of contaminants means that Made Ground presents a risk to future 

site users within any areas of soft landscaping. There is also the potential for the presence 

of elevated concentrations of PAH compounds within the Made Ground to pose an 

unacceptable risk to groundwater beneath the site in areas of soft landscaping due to the 

potential for infiltration within these areas to increasing leaching rates. However, it is noted 

that groundwater was not recorded in either the River Terrace Gravels or Thanet Formation 

during the site investigation.  
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Context of Proposed Development and Layout  

The Made Ground is not suitable for retention within areas of soft landscaping, based on 

both its chemical composition and physical composition, as well as elevated concentrations 

of the above contaminants. Within the proposed areas of soft landscaping a pollution linkage 

will be active with regards to both human health and groundwater quality. 

Risk Summary 

Risk below relates to near surface soils. 

Receptor Risk Rating Notes 

Future Site Users Moderate / low 
Risk in proposed areas of 

soft landscaping. 

Groundwater Low 

Risk in proposed areas of 

soft landscaping where 

increased leaching rates 

may mobilize the identified 

contaminants of concern. 
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7.0 CONCLUSIONS 

7.1 A Phase 2 Site Investigation has been undertaken to support the proposed redevelopment of 

a site located off Halt Robin Road, in Belvedere, Bexley. The objective of the works was to 

provide information on the contaminative status of the site whilst obtaining information on the 

ground conditions. Comments regarding ground hazards and foundation design options have 

also been provided.  

7.2 The site currently comprises a disused academic facility and is located within a residential land 

use area. The London Borough of Bexley requires this Phase 2 Site Investigation to support a 

feasibility assessment to bring the site back into use as an academic facility. It is proposed to 

construct a new two storey building on the south western side of the site as an extension of 

the existing main building. It is additionally proposed that the existing car park is redeveloped 

as a MUGA and the soft landscaping at the north of the site redeveloped into a new carpark, 

with soft landscaping bordering the car park to the north and east and the MUGA to the east. 

Environmental Risk Register 

7.3 As illustrated in Chapter 6, some of the risks attributable to viable pollutant linkages were 

considered to be low. The risks which require further consideration are detailed below: 

CONTAMINATION ISSUE 2 - Elevated concentrations of PAHs, were recorded 

above the assessment criteria within the Made Ground present beneath the 

tarmacadam and in existing areas of soft landscaping. Moderate/ low risk to future 

site users in areas of proposed soft landscaping.  Low risks have also been identified 

to groundwater in areas of proposed soft landscaping due to the potential for 

increased rates of infiltration across these areas increasing the leaching potential for 

the identified contaminants of concern, due to the high sensitivity of groundwater 

beneath the site balanced with the depth to groundwater (no shallow groundwater 

recorded).  

7.4 Risk mitigation measures and development considerations are proposed to address these 

elevated risks in Chapter 8. 

Ground Gas Assessment 

7.5  A low risk rating has been assigned to ground gases. 
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Water Pipeline Suitability Assessment 

7.6 A low risk rating has been assigned to new potable water pipes to be installed given that they 

will be placed below any residual Made Ground and in natural and uncontaminated soils. 

Asbestos Containing Materials (ACM) / Asbestos Containing Soils (ACS) 

7.7 Asbestos was analysed for in 16 samples and was not detected. Subsequently a low risk rating 

has been assigned to future site users with regards to ACS. It is possible that ACS could still 

be encountered in soils and sub-base and care taken during the removal of soils and Made 

Ground. 

7.8 This report does not specifically consider the risk from asbestos in soils to construction 

workers. Further information is provided in Chapter 8.  

Waste Classification Assessment 

7.9 Due to the presence of tarmadacam across external areas of the site, which will likely require 

removal as part of the proposed redevelopment, it is necessary to consider the potential coal 

tar content of this material, as this can impact its waste classification. Assessment of this has 

confirmed that the tarmacadam material, which comprised black silty sandy fine to coarse 

subangular to subrounded gravel of clinker, brick and concrete, with a moderate odour of tar, 

would require disposal as hazardous waste.  

7.10 The sampling undertaken provides a snapshot of the potential presence of coal tars within the 

areas of external hardstanding. During any development works it would be prudent to use a 

PAK Marker spray prior to off-site disposal to confirm the visual observations and therefore 

the above waste classifications. If the spray indicates that this material is not all hazardous 

then further laboratory testing is recommended.  

7.11 A WAC test was also undertaken on sample TP1 0.20 – 0.40m which identified the loss on 

ignition percentage as exceeding the Hazardous Waste Threshold Acceptance Criteria of 10% 

at 13%.  

7.12 With regards to the Made Ground encountered underlying the tarmacadam and the natural 

soils, based on the results of the propriety hazardous waste assessment tool, all Made Ground 

and natural soils would be considered to be non-hazardous for waste disposal.  
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7.13 Two Waste Acceptance Criteria (WAC) Tests were undertaken on samples of Made Ground 

(HP3 0.40 – 0.50m bgl and TP7 0.50m bgl). The WAC testing indicates that the Made Ground 

would be suitable for disposal as stable non-reactive waste in a non-hazardous landfill. Natural 

soils would likely be considered suitable for disposal at an inert landfill without requirement for 

further WAC testing; however, this should be confirmed with intended recipient site. 

Geotechnical Design Summary 

7.14 A detailed engineering appraisal of the soils and any notable hazards and limitations are 

provided in Chapter 4.  

7.15 Given the findings of the investigation, the soils underlying the site are not considered suitable 

for conventional shallow foundations. This is due to the variability in the shallow soils 

encountered across the site. 

7.16 The use of piles to support the foundations would be a far more viable solution for this 

development given the ground conditions. The piles would be able to support ground beams 

that would in turn support suspended floor slabs.   

7.17 Given the ground conditions encountered 15m – 20m CFA piles drilled into the underlying 

Chalk may be considered suitable for the proposed building. The in-situ testing results from 

the Thanet Formation in the vicinity of the proposed building, indicate that these soils would 

not be capable of supporting piles and would provide limited skin friction. Therefore, end 

bearing piles into the competent chalk is recommended.  

7.18 An allowable bearing capacity has been estimated for varying depths and diameters of single 

isolated piles as a guide to the foundation design requirements. The final pile design will 

depend on the proposed column loadings and should be undertaken by a specialist piling 

contractor using the factual information derived from this investigation to determine the most 

economical method. The capacities are based on piles being installed using CFA methods 

taking into account potential negative skin friction from the existing Made Ground and ignoring 

the River Terrace Deposits and Thanet Formation. 
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7.19 CIRIA C57420 states that “The overall capacity of the pile may be dictated by concrete strength 

and not by the chalk”. This will need to be taken into consideration during the final pile design. 

7.20 Preliminary calculations indicate that 20m long piles 450mm diameter would be capable of 

bearing 328kN and 600mm diameter piles would be capable of bearing 769kN. This is based 

on a 2.5 factor of safety. 

Statutory Designation 

7.21 The National Planning Policy Framework (NPPF) states that “land should be suitable for its 

new use and as a minimum, after carrying out remediation (if required), the land should not 

be capable of being determined as contaminated land under Part 2A of the Environmental 

Protection Act 1990”. It is our opinion that based on the findings of this Phase 2 Site 

Investigation; it is unlikely the site would be designated as statutory contaminated land by the 

Local Authority under the provision of the published Statutory Guidance. It is advisable 

however, that any recommendations made in Chapter 8 are implemented in line with current 

guidance and good practise, especially where verification of the risk assessment is necessary. 

  

 

 

 

20 CIRIA C574 
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8.0 RECOMMENDATIONS 

8.1 Based on the information collected as part of this investigation, the contaminative status of the 

site is not considered to be prohibitive to the proposed redevelopment of the site. However, 

the following actions should be considered as part of any feasibility study into the propose use 

of the site as an academic facility: 

Principles for Redevelopment  

Clean Cover System (CCS): A clean cover system (CCS) is required to mitigate the 

risks from shallow soil contamination to end users in areas of proposed soft 

landscaping; a CCS is not required below proposed building footprints or roads etc. It 

is advised that removal of Made Ground within the areas of soft landscaping (which 

will border the car park within the north of the site) is undertaken to a depth of 0.30m 

bgl or natural soils if encountered at a shallower depth, and replaced with clean, 

certified and validated imported subsoil and topsoil. The recommended depths of 

0.30m bgl is in accordance with the BRE Cover System guidance21 and considered 

suitable given the proposed end use of the site as an academic facility. The CCS will 

mitigate the identified risks by breaking the exposure pathways between any 

contaminated Made Ground and future end users. It will also mitigate against the risk 

identified to groundwater beneath the site by removing the source of contamination.  

Waste disposal: The layer of tarmacadam present across external areas of the site 

will likely require removal in order to facilitate the proposed development. Waste 

assessment of this material has confirmed that this material will require disposal as 

hazardous waste due to elevated concentrations of PAHs and benzo(a)pyrene. 

However, the sampling undertaken only provides a snapshot of the potential presence 

of coal tars within these areas of external hardstanding. During any development 

works it would be prudent to use a PAK Marker spray prior to off-site disposal to 

confirm the visual observations and therefore the above waste classifications. If the 

spray indicates that this material is not all hazardous then further laboratory testing is 

recommended. 

 

 

 

21 BRE Report 465, Cover Systems for Land Regeneration, March 2004  
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Further investigation in the vicinity of the above ground storage tank and 

associated fuel transmission pipework: Investigation of this area of the site was 

outside the current scope of works, therefore prior to the redevelopment of the site, 

the area around the above ground storage tank should be investigated and a CCTV 

survey undertaken on any associated below ground pipework to check for leakages 

and spillages, which may pose a risk to human health or groundwater beneath the 

site.  

Validation testing of soils which could be potentially retained within ‘outdoor 

classroom areas’ or additional areas of soft landscaping: It is understood that 

there is the potential for proposed redevelopment to include ‘outdoor learning spaces’ 

which could comprise soft landscaping and open ground, as well as for further areas 

of soft landscaping to be included within the proposed layout. Given that elevated 

concentrations of PAHs have been identified within the Made Ground in the areas of 

the site currently investigated, additional investigation / testing should be undertaken 

within areas of the site assigned for outdoor learning spaces or soft landscaping to 

assess whether the soils are suitable for retention within these areas. 

Unforeseen Ground Contamination 

8.2 A reasonable amount of skill and care, as expected, has been used to deliver this investigation 

in accordance with the agreed scope of work and meet the required objectives. However, the 

potential for unforeseen contamination to be present, or encountered during future 

groundworks, maintenance works and/or site clearance/redevelopment works cannot be 

entirely eliminated. This will be particularly important when working within the vicinity of areas 

that were not investigated, or the method of investigation employed was limited due to safety 

(i.e. live underground services), access, financial, public relations, third party intervention 

and/or risk etc. which influenced the scope of the investigation. A site investigation can only 

provide a snapshot of the ground conditions encountered at the time covering a relatively small 

proportion of the site, with samples only representing discrete parcels of ground. Care and 

diligence is still advised even if a site investigation records a low or very low risk of 

contamination. Lustre cannot be held responsible for unforeseen contamination that may be 

present or encountered in the future. 
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Geotechnical Recommendations 

8.3 Following the award to a design and build contractor it is recommended that a further borehole 

is sunk in the vicinity of the proposed new building to confirm the parameters for the piled 

foundation design.  

8.4 Additionally, it is recommended that the denehole noted to be present on site is located prior 

to the redevelopment, the Envirocheck report only states that this is on site and not an exact 

location. Local records may be able to provide more clarification, if not a Cavities Database 

Search is recommended. If desktop records fail to provide a verifiable location, further on site 

investigation may be required to ensure it is not located within the footprint of the proposed 

building. 
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CONTAMINATED LAND ASSESSMENT NOTES 

LAND USE 

This section establishes the former and current land uses which may have caused contamination or 

given rise to environmental concerns on the site.  An inspection of the site has been undertaken to 

provide further details of the site and neighbouring activities and to observe environmental conditions. 

Historical Maps 

Information about the history of the site has been obtained primarily through an inspection of historical 

Ordnance Survey maps.  These maps provide an excellent record of the historical uses of a site and 

can be very important in assessing potential liabilities.  Historical maps can show past potentially 

contaminative uses at a site that would not necessary be obvious during a site inspection, for example 

storage tanks or previous usage such as a gas works or quarry. 

Public Record Information 

Information concerning environmental regulations relating to the site has been obtained from a public 

register which has been accessed from a commercial database operated by the Landmark Information 

Group.  This is the quickest means of gathering publicly available information.  The data is supplied from 

within a 1km radius of a given National Grid Reference of a site.  The database contains information 

from the Environment Agency (EA) and other statutory authorities responsible for monitoring 

environmental protection measures within the area of a site under existing legislation (see below). 

Information has also been obtained directly from the environmental regulators in order to gauge the 

environmental characteristics of the site in more detail and to establish whether there have been any 

breaches of environmental regulations or pollution incidents associated with the site.  This is used to 

support the publicly available information gathered from the commercial database.  The time in which 

responses are returned can vary between statutory authorities. 

Environmental Legislation 

The principal environmental legislation in England consists of the Environmental Protection Act 1990 

(EPA 90), the Water Resources Act 1991 and the Environment Act 1995 (EA 95).  These Acts prescribe 

protection measures for all the environmental media (land, water and air) and are regulated by the EA 

and the Local Authority.  Part 1 of the EPA 1990 sets out the statutory framework for Integrated Pollution 

Control (IPC) and Air Pollution Control (APC).  

ENVIRONMENTAL SETTING 

This section assesses the environmental sensitivity of the site location to contamination / pollution.  It is 

important to establish the environmental setting because, irrespective of the level of contamination on 

the site, if its location is not ‘sensitive’ to this contamination / pollution there is a reduced risk of an 

environmental liability arising. 

The sensitivity is assessed using British Geological Survey (BGS) information (such as geological maps 

and data from the EA (http://www.environment-agency.gov.uk/homeandleisure/117020.aspx)* on 

groundwater and surface water.  Data on abstractions have been obtained from publicly available 

sources including information supply companies such as Landmark and GroundSure.  The vulnerability 

of surface waters and groundwater is based on sensitivity to pollution, distance from abstractions, type 

and nature of groundwater and type of overlying strata.   

Aquifer Designations 

In 1 April 2010 the EA began using aquifer designations that are consistent with the Water Framework 

Directive.  These designations reflect the importance of aquifers in terms of groundwater as a resource 

(drinking water supply) but also their role in supporting surface water flows and wetland ecosystems. 

 

http://www.environment-agency.gov.uk/homeandleisure/117020.aspx


 

 

 

The BGS maps are generally split into two different type of aquifer designation: 

• Superficial (Drift): permeable unconsolidated (loose) deposits. For example, terrace sands 

and gravels. 

• Bedrock: solid permeable formations e.g. sandstone, chalk and limestone.  

The maps display the following aquifer designations, and the corresponding colours beside the text are 

also represented on the Environment Agency’s website*:   

Principal Aquifers (formally Major Aquifers) 

 These are highly permeable layers of rock or drift deposits that have high intergranular and/or 

fracture permeability - meaning they usually provide a high level of water storage. They may be highly 

productive and able to support large abstractions, public water supply and/or river base flow on a 

strategic scale. 

Secondary Aquifers (formally Minor Aquifers) 

These include a wide range of rock layers or drift deposits with an equally wide range of water 

permeability and storage.  Although these aquifers will not normally produce large quantities of water 

for abstraction, they are important for local supplies (such as irrigation) and supplying base flow to rivers. 

Secondary aquifers are subdivided into two types: 

 Secondary A: permeable layers capable of supporting water supplies at a local rather than strategic 

scale, and in some cases forming an important source of base flow to rivers; and 

 Secondary B: predominantly lower permeability layers which may store and yield limited amounts 

of groundwater due to localised features such as fissures, thin permeable horizons and weathering. 

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

 Secondary Undifferentiated:  has been assigned in cases where it has not been possible to 

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

has previously been designated as both minor and non-aquifer in different locations due to the variable 

characteristics of the rock type. 

Unproductive Strata 

These are rock layers or drift deposits with low permeability that have negligible significance for water 

supply or river base flow. 

Source Protection Zones (SPZs) 

The EA have defined Source Protection Zones (SPZs) for 2000 groundwater sources such as wells, 

boreholes and springs used for public drinking water supply. These zones show the risk of contamination 

from any activities that might cause pollution in the area. The closer the activity, the greater the risk. 

The maps show three main zones (inner, outer and total catchment) and a fourth zone of special interest, 

which we occasionally apply, to a groundwater source. 

Flood Risk 

The Flood Map combines detailed local data with information from a new national model of England and 

Wales and indicates where flooding from rivers, streams and watercourses is possible.  Under Section 

105 of the Water Resources Act 1991 the EA has a duty to survey matters relating to flooding. 

RISK ASSESSMENT 

This section assesses the potential for the site to give rise to environmental risks and whether or not the 

risks are acceptable or if further assessment or remedial action is required. 

The qualitative risk assessment firstly considers the source of contamination and potential contaminants 

associated with the source(s) (or hazards).  As well as the type of source, the extent, concentration and 

availability of a contaminant is also assessed.   



 

 

 

The effect of a hazard on an identified receptor is largely governed by the sensitivity of a receptor.  

Receptors may typically include people, buildings, animals, plants and local resources (such as 

groundwater, surface waters, mines etc.). 

A change in the receptor should be considered if the end-use of the site changes, for example, if a 

commercial site is to be redeveloped into a residential housing estate as a residential occupier is 

considered more sensitive than a commercial occupier.   

The presence of contamination (as a potential hazard) does not necessary mean that there is a risk.  It 

is the exposure pathway and the quantity of contamination that reaches the receptor which may 

determine the effect on a receptor (such as the integrity of a barrier between a contamination source 

and receptor). 

The risk classifications for both likelihood and consequence is based on methodology presented in 

Contaminated Land Risk Assessment, A Guide to Good Practice (CIRIA C552, 2001) and has been 

developed from procedures outlined in the EA’s CLR11 Model Procedures.  The Department for the 

Environment Transport and the Regions (DETR),, with the EA and Institute of Environment & Health, 

has also published guidance on risk assessment (Guidelines for Environmental Risk Assessment and 

Management).  The guidance states that the designation of risk is based upon a consideration of both: 

• The magnitude of the potential consequence (severity) of risk occurring which takes into 

account both the potential severity of the hazard and the sensitivity of the receptor; and 

• The likelihood of an event occurring (probability) which takes into account the both the 

presence of the hazard and receptor and the integrity of the pathway. 

The magnitude of consequence (severity) and likelihood (probability) is defined in the CIRIA guidance, 

together with examples.  The two classifications are then compared (as shown on Table 1) to obtain an 

estimation of risk for each pollution linkage, ranging from “very high risk” to “very low risk”.  A description 

of the risks and likely actions required is presented in Table 2.  The benefit of estimating the risk in this 

way is that it can be revised after each investigation phase as the conceptual model and corresponding 

pollution linkages are refined. 

Table 1: Comparison of Consequence VS. Probability 

 

 

 

 

  Consequence 

  Severe Medium Mild Minor 

L
ik

e
li
h

o
o

d
 

High likelihood Very high risk High risk Moderate risk 
Moderate/ low 

risk 

Likely High risk Moderate risk 
Moderate/ low 

risk 
Low risk 

Low likelihood Moderate risk 
Moderate/ low 

risk 
Low risk Very low risk 

Unlikely 
Moderate/ low 

risk 
Low risk Very low risk Very low Risk 



 

 

 

Table 2: Description of the Classified Risks and Likely Action Required 

Level of Risk Description of Classification 

Very High Risk 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. 

If this risk is realised, it is likely to result in significant environmental and 

financial liability to current and/ or future site owners/ occupiers.  Urgent 

investigation (if not already undertaken) and remediation is likely to be 

required. 

High Risk Harm is likely to arise to a designated receptor from an identified hazard. 

If risk is realised, it is likely to present a sizeable environmental and financial 

liability to current and/ or future site owners/ occupiers.  Urgent investigation 

is required and remediation work may be necessary in the short term and 

likely over the longer term.   

Moderate Risk It is possible that harm could arise to a designated receptor from an identified 

hazard.  However, it is either relatively unlikely that any such harm would be 

severe, or if any harm were to occur it is more likely the harm would be 

relatively mild. 

Investigation is normally required to clarify the risk and determine the potential 

environmental liability.  Some remedial works may be required over the longer 

term.   

Low Risk It is possible that harm could arise to a designated receptor from an identified 

hazard, but it is likely that this harm, if realised, would at worst normally be 

mild. 

Limited investigation may be recommended to clarify the risk, dependant on 

the sensitivity of the receptor and view point of those of interest.  Any 

remedial works are likely to be fairly limited. 

Very Low Risk There is a low possibility that harm could arise to a receptor.  In the event of 

such harm being realised it is likely to be mild or minor.   

 

The acceptability of risk will always depend upon the view point of those of interest, whether it is an 

occupier of a site, a regulator or stakeholder.  As a result, it could be that action will be required to deal 

with a level of risk even if it is classified as very low. 
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Borehole Log
Borehole No.

BH1
Sheet 1 of 2

Project Name: Woodside School
Project No.
3472

Co-ords: -
Hole Type

CP

Location: Belvedere Level: 14.20
Scale
1:50

Client: London Borough of Bexley Dates: 28/01/2020 -
Logged By

Claire Munns

Remarks
Hand pitting carried out.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

0.50

4.50

10.00

Level
(m)

14.00

13.70

9.70

4.20

Legend Stratum Description

Tarmac over black silty sandy fine to coarse 
subangular to subrounded GRAVEL of clinker, 
brick and concrete. Sand is fine to coarse. 
Moderate odour of tar. (TARMACADAM)
Soft brown gravelly silty CLAY. Gravel is fine to 
coarse subangular to subrounded of clinker, 
brick and concrete. (MADE GROUND)
Yellowish brown very sandy fine to coarse 
subangular to well rounded GRAVEL of flint. 
Sand is fine to medium. (RIVER TERRACE 
DEPOSITS)

Weak, medium density, white with black specks 
CHALK. Fractures are closely spaced, open with 
no infill. Occasional cream / orange light staining. 
Occasional subangular to subrounded coarse 
gravel of flint.  (LEWES NODULAR CHALK 
FORMATION, SEAFORD CHALK FORMATION 
and NEWHAVEN CHALK FORMATION Grade 
B4 (Undifferentiated))

1

2

3

4

5

6

7

8

9

10

PID=0
0.20 - 0.40 ES
0.50 - 1.00 B

PID=0
0.60 - 0.80 ES

1.10 D
1.20 N=31 (3,5/6,8,8,9)

1.20 - 1.65 C
1.20 - 1.65 D
1.50 - 2.00 B

PID=1
1.60 - 1.80 ES

2.00 D
2.00 N=33 (6,7/8,8,8,9)

2.00 - 2.45 C
2.10 - 2.45 D
2.50 - 3.00 B
2.50 - 3.00 B

3.00 D
3.00 N=27 (6,7/7,8,6,6)

3.00 - 3.45 C
3.00 - 3.45 D

3.10 D
PID=0

3.50 - 4.00 ES
3.51 - 4.01 B

4.00 D
4.00 N=12 (2,2/3,3,3,3)

4.00 - 4.45 D
4.10 D

4.50 - 5.00 B
5.00 D
5.00 N=17 (2,2/2,3,6,6)

5.00 - 5.45 D
5.00 - 5.45 ES

5.10 D

6.00 D

PID=1
6.50 - 6.60 ES
6.50 - 6.95 U

7.00 D

8.00 D
8.00 N=14 (3,3/4,3,3,4)

8.00 - 8.45 ES
8.10 - 8.55 U

9.00 D

9.50 - 9.95 U

10.00 D
End of borehole at 10.00 m



Borehole Log
Borehole No.

BH2
Sheet 1 of 1

Project Name: Woodside School
Project No.
3472

Co-ords: -
Hole Type

CP

Location: Belvedere Level: 14.50
Scale
1:50

Client: London Borough of Bexley Dates: 28/01/2020 -
Logged By

Claire Munns

Remarks
Hand pitting carried out.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20
0.40

1.50

2.50

4.80

10.00

Level
(m)

14.30
14.10

13.00

12.00

9.70

4.50

Legend Stratum Description

Tarmac over black silty sandy fine to coarse 
subangular to subrounded GRAVEL of clinker, 
brick and concrete. Sand is fine to coarse. 
Moderate odour of tar. (TARMACADAM)
Soft brown gravelly silty CLAY. Gravel is fine to 
coarse subangular to subrounded of clinker, 
brick and concrete. (MADE GROUND)
Yellowish brown very sandy fine to coarse 
subangular to well rounded GRAVEL of flint. 
Sand is fine to medium. (RIVER TERRACE 
DEPOSITS)
Yellowish brown and orange very silty fine to 
medium SAND. (THANET FORMATION / RIVER 
TERRACE DEPOSITS)

Soft to firm yellowish brown very sandy silty 
CLAY interbedded with orange and grey silty 
SAND. Sand is fine to medium. (THANET 
FORMATION)

Weak, medium density, white with black specks 
CHALK. Fractures are closely spaced, open with 
no infill. Occasional cream / orange light staining. 
Occasional subangular to subrounded coarse 
gravel of flint.  

End of borehole at 10.00 m

1

2

3

4

5

6

7

8

9

10

0.50 - 1.00 B

1.10 D
1.20 N=22 (7,8/5,6,5,6)

1.20 - 1.65 C
1.50 - 2.00 B

2.00 D
2.00 N=21 (2,4/5,5,5,6)

2.00 - 2.45 ES
2.50 - 3.00 B

3.00 D
3.00 - 3.45 U

3.50 D
3.50 - 4.00 B

4.00 D
4.00 N=13 (2,4/3,4,3,3)

4.00 - 4.45 ES

5.00 D
5.00 - 5.45 U

5.50 D

6.00 D

6.50 N=11 (2,2/3,3,3,2)
6.50 - 6.95 ES

7.00 D

8.00 D
8.00 - 8.30 U

8.35 D

9.00 D

9.50 ES
9.50 N=5 (1,0/1,1,1,2)

10.00 D



Borehole Log
Borehole No.

BH3
Sheet 1 of 2

Project Name: Woodside School
Project No.
3472

Co-ords: -
Hole Type

CP

Location: Belvedere Level: 17.50
Scale
1:50

Client: London Borough of Bexley Dates: 29/01/2020 -
Logged By

Claire Munns

Remarks
Hand pitting carried out.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

0.45

1.50

9.70

Level
(m)

17.30

17.05

16.00

7.80

Legend Stratum Description

Tarmac over black silty sandy fine to coarse 
subangular to subrounded GRAVEL of clinker, 
brick and concrete. Sand is fine to coarse. 
Moderate odour of tar. (TARMACADAM)
Stiff weathered grey slightly sandy slightly 
gravelly silty CLAY. Gravel is fine to coarse 
subangular to subrounded of flint, brick, clinker, 
concrete. Sand is fine to medium. (MADE 
GROUND)
Very soft to soft orange slightly sandy silty CLAY. 
Sand is fine to medium. (RIVER TERRACE 
DEPOSITS)
Orange and grey very silty fine to medium 
SAND. (THANET FORMATION)

Weak, medium density, white with black specks 

Continued on next sheet

1

2

3

4

5

6

7

8

9

10

0.50 - 1.00 B

1.10 D
1.20 N=5 (1,1/1,1,1,2)

1.20 - 1.65 C
1.50 - 2.00 B

2.00 D
2.00 - 2.45 U

2.50 - 3.00 B

3.00 D
3.00 N=13 (2,3/3,3,3,4)

3.00 - 3.45 ES

4.00 D
4.00 - 4.45 U

4.50 D
4.50 - 5.00 B

5.00 D
5.00 N=5 (1,2/1,1,2,1)

5.00 - 5.45 ES
5.50 - 6.00 B

6.00 D

6.50 - 6.95 ES

7.00 D

8.00 D
8.00 N=0 (1,0/0,0,0,0)

8.00 - 8.45 ES

9.00 D

9.50 N=2 (1,0/0,1,0,1)
9.50 - 9.95 ES

10.00 D



Borehole Log
Borehole No.

BH3
Sheet 2 of 2

Project Name: Woodside School
Project No.
3472

Co-ords: -
Hole Type

CP

Location: Belvedere Level: 17.50
Scale
1:50

Client: London Borough of Bexley Dates: 29/01/2020 -
Logged By

Claire Munns

Remarks
Hand pitting carried out.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

15.00

Level
(m)

2.50

Legend Stratum Description

CHALK. Fractures are closely spaced, open with 
no infill. Occasional cream / orange medium 
staining. Occasional subangular to subrounded 
coarse gravel of flint.  (LEWES NODULAR 
CHALK FORMATION, SEAFORD CHALK 
FORMATION and NEWHAVEN CHALK 
FORMATION Grade B4 (Undifferentiated))

End of borehole at 15.00 m

11

12

13

14

15

16

17

18

19

20

11.00 D
11.00 N=24 (6,7/6,6,6,6)

11.00 - 11.45 ES

12.00 D

12.50 - 12.75 U

12.80 D

14.00 D
14.00 N=19 (2,5/4,4,4,7)

14.00 - 14.45 ES

15.00 D
15.00 N=18 (3,4/4,5,5,4)

15.00 - 15.45 ES



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C: 

LABORATORY 

TEST 

CERTIFICATES 



Claire Munns

t: 01634 757 705 t: 01923 225404
f: 01923 237404

e: info@lustreconsulting.com e:

Project / Site name: Samples received on: 31/01/2020

Your job number: Samples instructed on: 31/01/2020

Your order number: Analysis completed by: 14/02/2020

Report Issue Number: 1 Report issued on: 14/02/2020

Samples Analysed:

Signed:

Technical Reviewer (Reporting Team)
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Agnieszka Czerwińska

Lustre Consulting Ltd
Admiral's Offices
The Historic Dockyard
Chatham
Kent
ME4 4TZ

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 20-84198

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

13 soil samples

Woodside School

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84198-1 Woodside School

Page 1 of 10



Analytical Report Number: 20-84198

Project / Site name: Woodside School

Lab Sample Number 1428649 1428650 1428651 1428652 1428653
Sample Reference BH1 BH1 BH1 BH2 BH2
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.60-1.80 3.50 6.50 0.60-0.80 3.50
Date Sampled 28/01/2020 28/01/2020 28/01/2020 28/01/2020 29/01/2020
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 6.5 20 22 4.5 13
Total mass of sample received kg 0.001 NONE 1.3 0.60 1.3 1.4 1.2

Asbestos in Soil Type N/A ISO 17025 - - - - -

General Inorganics

pH - Automated pH Units N/A MCERTS 8.1 7.6 8.3 7.9 8.2
Total Cyanide mg/kg 1 MCERTS - - - - -
Total Sulphate as SO4 % 0.005 MCERTS 0.068 0.014 0.053 0.069 0.017

Water Soluble Sulphate as SO 4 16hr extraction (2:1) mg/kg 2.5 MCERTS - - - - -
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS 0.026 0.015 0.019 0.074 0.032
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS 25.5 15.1 18.9 74.1 31.6
Water Soluble Chloride (2:1) (leachate equivalent) mg/l 0.5 MCERTS - - - - -
Total Sulphur % 0.005 MCERTS 0.053 0.014 0.042 0.053 0.017
Ammonium as NH4 mg/kg 0.5 MCERTS - - - - -

Ammonium as NH4 (10:1 leachate equivalent) mg/l 0.05 MCERTS - - - - -
Total Organic Carbon (TOC) % 0.1 MCERTS - - - - -

Water Soluble Nitrate (2:1) as N (leachate equivalent) mg/l 2 NONE - - - - -

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS - - - - -

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS - - - - -
Acenaphthylene mg/kg 0.05 MCERTS - - - - -
Acenaphthene mg/kg 0.05 MCERTS - - - - -
Fluorene mg/kg 0.05 MCERTS - - - - -
Phenanthrene mg/kg 0.05 MCERTS - - - - -
Anthracene mg/kg 0.05 MCERTS - - - - -
Fluoranthene mg/kg 0.05 MCERTS - - - - -
Pyrene mg/kg 0.05 MCERTS - - - - -
Benzo(a)anthracene mg/kg 0.05 MCERTS - - - - -
Chrysene mg/kg 0.05 MCERTS - - - - -
Benzo(b)fluoranthene mg/kg 0.05 MCERTS - - - - -
Benzo(k)fluoranthene mg/kg 0.05 MCERTS - - - - -
Benzo(a)pyrene mg/kg 0.05 MCERTS - - - - -
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS - - - - -
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS - - - - -
Benzo(ghi)perylene mg/kg 0.05 MCERTS - - - - -

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS - - - - -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84198-1 Woodside School

Page 2 of 10



Analytical Report Number: 20-84198

Project / Site name: Woodside School

Lab Sample Number 1428649 1428650 1428651 1428652 1428653
Sample Reference BH1 BH1 BH1 BH2 BH2
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.60-1.80 3.50 6.50 0.60-0.80 3.50
Date Sampled 28/01/2020 28/01/2020 28/01/2020 28/01/2020 29/01/2020
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS - - - - -
Boron (water soluble) mg/kg 0.2 MCERTS - - - - -
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS - - - - -
Chromium (hexavalent) mg/kg 4 MCERTS - - - - -
Chromium (aqua regia extractable) mg/kg 1 MCERTS - - - - -
Copper (aqua regia extractable) mg/kg 1 MCERTS - - - - -
Lead (aqua regia extractable) mg/kg 1 MCERTS - - - - -
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS - - - - -
Nickel (aqua regia extractable) mg/kg 1 MCERTS - - - - -
Selenium (aqua regia extractable) mg/kg 1 MCERTS - - - - -
Zinc (aqua regia extractable) mg/kg 1 MCERTS - - - - -

Magnesium (water soluble) mg/kg 5 NONE - - - - -
Magnesium (leachate equivalent) mg/l 2.5 NONE - - - - -

Monoaromatics & Oxygenates

Benzene µg/kg 1 MCERTS - - - - -
Toluene µg/kg 1 MCERTS - - - - -
Ethylbenzene µg/kg 1 MCERTS - - - - -
p & m-xylene µg/kg 1 MCERTS - - - - -
o-xylene µg/kg 1 MCERTS - - - - -
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS - - - - -

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS - - - - -
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS - - - - -
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS - - - - -
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS - - - - -
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS - - - - -

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS - - - - -
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS - - - - -
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS - - - - -
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS - - - - -
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS - - - - -
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS - - - - -

Miscellaneous Organics

Coal Tar N/A NONE - - - - -
Total Residue mg/kg 10 NONE - - - - -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84198-1 Woodside School
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Analytical Report Number: 20-84198

Project / Site name: Woodside School

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

Asbestos in Soil Type N/A ISO 17025

General Inorganics

pH - Automated pH Units N/A MCERTS

Total Cyanide mg/kg 1 MCERTS
Total Sulphate as SO4 % 0.005 MCERTS

Water Soluble Sulphate as SO 4 16hr extraction (2:1) mg/kg 2.5 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS

Water Soluble Chloride (2:1) (leachate equivalent) mg/l 0.5 MCERTS

Total Sulphur % 0.005 MCERTS
Ammonium as NH4 mg/kg 0.5 MCERTS

Ammonium as NH4 (10:1 leachate equivalent) mg/l 0.05 MCERTS

Total Organic Carbon (TOC) % 0.1 MCERTS

Water Soluble Nitrate (2:1) as N (leachate equivalent) mg/l 2 NONE

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 MCERTS

Benzo(k)fluoranthene mg/kg 0.05 MCERTS

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS

1428654 1428655 1428656 1428657 1428658
BH2 BH3 BH3 BH3 BH3

None Supplied None Supplied None Supplied None Supplied None Supplied
5.50 0.05-0.15 0.20-0.40 0.60-0.80 1.50

29/01/2020 29/01/2020 29/01/2020 29/01/2020 29/01/2020
None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1
22 3.3 12 14 10

0.98 1.2 1.1 1.0 1.2

- - Not-detected Not-detected -

9.1 - 7.8 7.9 8.1
- - < 1 < 1 -

0.062 - - 0.021 0.036

- - 64 9.1 -

0.020 - 0.032 0.0046 0.013

19.5 - 31.8 4.6 12.8
- - - - 11

0.028 - - 0.014 0.019
- - - - < 0.5

- - - - < 0.05
- - 0.7 0.5 -

- - - - < 2.0

- - < 1.0 < 1.0 -

- < 0.05 < 0.05 < 0.05 -
- 4.1 < 0.05 < 0.05 -
- 14 < 0.05 < 0.05 -
- 13 < 0.05 < 0.05 -
- 340 2.0 < 0.05 -
- 93 0.53 < 0.05 -
- 510 3.2 < 0.05 -
- 410 2.5 < 0.05 -
- 210 1.5 < 0.05 -
- 130 1.2 < 0.05 -
- 170 1.2 < 0.05 -
- 61 0.66 < 0.05 -
- 140 1.1 < 0.05 -
- 65 0.60 < 0.05 -
- 20 < 0.05 < 0.05 -
- 88 0.65 < 0.05 -

- 2270 15.1 < 0.80 -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84198-1 Woodside School
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Analytical Report Number: 20-84198

Project / Site name: Woodside School

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Boron (water soluble) mg/kg 0.2 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 4 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

Magnesium (water soluble) mg/kg 5 NONE

Magnesium (leachate equivalent) mg/l 2.5 NONE

Monoaromatics & Oxygenates

Benzene µg/kg 1 MCERTS

Toluene µg/kg 1 MCERTS

Ethylbenzene µg/kg 1 MCERTS

p & m-xylene µg/kg 1 MCERTS

o-xylene µg/kg 1 MCERTS

MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS

TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS

Miscellaneous Organics

Coal Tar N/A NONE
Total Residue mg/kg 10 NONE

1428654 1428655 1428656 1428657 1428658
BH2 BH3 BH3 BH3 BH3

None Supplied None Supplied None Supplied None Supplied None Supplied
5.50 0.05-0.15 0.20-0.40 0.60-0.80 1.50

29/01/2020 29/01/2020 29/01/2020 29/01/2020 29/01/2020
None Supplied None Supplied None Supplied None Supplied None Supplied

- - 9.4 8.8 -
- - 2.2 1.2 -
- - < 0.2 < 0.2 -
- - < 4.0 < 4.0 -
- - 19 26 -
- - 23 10 -
- - 79 15 -
- - < 0.3 < 0.3 -
- - 13 17 -
- - < 1.0 < 1.0 -
- - 49 42 -

- - - - 7.1
- - - - 3.5

- - < 1.0 < 1.0 -
- - < 1.0 < 1.0 -
- - < 1.0 < 1.0 -
- - < 1.0 < 1.0 -
- - < 1.0 < 1.0 -
- - < 1.0 < 1.0 -

- - < 0.001 < 0.001 -
- - < 0.001 < 0.001 -
- - < 0.001 < 0.001 -
- - < 1.0 < 1.0 -
- - < 2.0 < 2.0 -
- - < 8.0 < 8.0 -
- - < 8.0 < 8.0 -
- - < 10 < 10 -

- - < 0.001 < 0.001 -
- - < 0.001 < 0.001 -
- - < 0.001 < 0.001 -
- - < 1.0 < 1.0 -
- - < 2.0 < 2.0 -
- - 29 < 10 -
- - 16 < 10 -
- - 45 < 10 -

- Not Identified - - -
- 23000 - - -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84198-1 Woodside School
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Analytical Report Number: 20-84198

Project / Site name: Woodside School

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

Asbestos in Soil Type N/A ISO 17025

General Inorganics

pH - Automated pH Units N/A MCERTS

Total Cyanide mg/kg 1 MCERTS
Total Sulphate as SO4 % 0.005 MCERTS

Water Soluble Sulphate as SO 4 16hr extraction (2:1) mg/kg 2.5 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS

Water Soluble Chloride (2:1) (leachate equivalent) mg/l 0.5 MCERTS

Total Sulphur % 0.005 MCERTS
Ammonium as NH4 mg/kg 0.5 MCERTS

Ammonium as NH4 (10:1 leachate equivalent) mg/l 0.05 MCERTS

Total Organic Carbon (TOC) % 0.1 MCERTS

Water Soluble Nitrate (2:1) as N (leachate equivalent) mg/l 2 NONE

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 MCERTS

Benzo(k)fluoranthene mg/kg 0.05 MCERTS

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS

1428659 1428660 1428661
BH3 BH3 BH3

None Supplied None Supplied None Supplied
2.50 11.00 13.50

29/01/2020 29/01/2020 29/01/2020
None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1
10 22 21
1.1 1.9 1.2

- - -

8.1 8.5 8.8
- - -

0.056 0.050 0.050

- - -

0.015 0.027 0.037

14.6 26.5 36.9
9.2 7.0 -

0.021 0.022 0.020
< 0.5 < 0.5 -

< 0.05 < 0.05 -
- - -

< 2.0 < 2.0 -

- - -

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

- - -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 20-84198

Project / Site name: Woodside School

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Boron (water soluble) mg/kg 0.2 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 4 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

Magnesium (water soluble) mg/kg 5 NONE

Magnesium (leachate equivalent) mg/l 2.5 NONE

Monoaromatics & Oxygenates

Benzene µg/kg 1 MCERTS

Toluene µg/kg 1 MCERTS

Ethylbenzene µg/kg 1 MCERTS

p & m-xylene µg/kg 1 MCERTS

o-xylene µg/kg 1 MCERTS

MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS

TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS

Miscellaneous Organics

Coal Tar N/A NONE
Total Residue mg/kg 10 NONE

1428659 1428660 1428661
BH3 BH3 BH3

None Supplied None Supplied None Supplied
2.50 11.00 13.50

29/01/2020 29/01/2020 29/01/2020
None Supplied None Supplied None Supplied

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

7.8 10 -
3.9 5.0 -

- - -
- - -
- - -
- - -
- - -
- - -

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

- - -
- - -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84198-1 Woodside School
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Analytical Report Number : 20-84198

Project / Site name: Woodside School

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1428649 BH1 None Supplied 1.60-1.80 Light brown sand with gravel.
1428650 BH1 None Supplied 3.50 Light brown clay and sand with gravel.
1428651 BH1 None Supplied 6.50 White chalk with gravel.**
1428652 BH2 None Supplied 0.60-0.80 Light brown sand with gravel.
1428653 BH2 None Supplied 3.50 Light brown sand with gravel.
1428654 BH2 None Supplied 5.50 White chalk.**
1428655 BH3 None Supplied 0.05-0.15 Black gravel with tar.**
1428656 BH3 None Supplied 0.20-0.40 Brown clay and sand.
1428657 BH3 None Supplied 0.60-0.80 Brown clay and sand.
1428658 BH3 None Supplied 1.50 Brown sandy clay with gravel.
1428659 BH3 None Supplied 2.50 Brown sand with gravel.
1428660 BH3 None Supplied 11.00 White clay with chalk.
1428661 BH3 None Supplied 13.50 White chalk.**

** Non MCERTS Matrix

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84198-1 Woodside School
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Analytical Report Number : 20-84198

Project / Site name: Woodside School

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Ammonium as NH4 in soil Determination of Ammonium/Ammonia/ 
Ammoniacal Nitrogen by the colorimetric 
salicylate/nitroprusside method, 10:1 water 
extraction.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton

L082-PL W MCERTS

Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.

In house method based on HSG 248 A001-PL D ISO 17025

Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.

In-house method based on Second Site 
Properties version 3

L038-PL D MCERTS

BTEX and MTBE in soil   
(Monoaromatics)

Determination of BTEX in soil by headspace GC-
MS.

In-house method based on USEPA8260 L073B-PL W MCERTS

Chloride, water soluble, in soil Determination of Chloride colorimetrically  by 
discrete analyser.

In house method. L082-PL D MCERTS

Coal Tar in Soil In-house method by GC-MS, by calculation of 
discrete polyaromatic content.

In-house method by calculation L064-UK D NONE

Hexavalent chromium in soil Determination of hexavalent chromium in soil by 
extraction in water then by acidification, addition of 
1,5 diphenylcarbazide followed by colorimetry.

In-house method L080-PL W MCERTS

Magnesium, water soluble, in soil Determination of water soluble magnesium by 
extraction with water followed by ICP-OES.

In-house method based on TRL 447 L038-PL D NONE

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.

L038-PL D MCERTS

Moisture Content Moisture content, determined gravimetrically. (30 
oC)

In house method. L019-UK/PL W NONE

Monohydric phenols in soil Determination of phenols in soil by extraction with 
sodium hydroxide followed by distillation followed 
by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton (skalar)

L080-PL W MCERTS

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In house method. L099-PL D MCERTS

Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate 
equivalent) and corrected for extraction ratio (soil 
equivalent).

In house method. L038-PL D MCERTS

Total cyanide in soil Determination of total cyanide by distillation 
followed by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton  (Skalar)

L080-PL W MCERTS

Total organic carbon (Automated) in 
soil

Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

In house method. L009-PL D MCERTS

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84198-1 Woodside School
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Analytical Report Number : 20-84198

Project / Site name: Woodside School

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Total Sulphate in soil as % Determination of total sulphate in soil by extraction 
with 10% HCl followed by ICP-OES.

In house method. L038-PL D MCERTS

Total Sulphur in soil as % Determination of total sulphur in soil by extraction 
with aqua-regia, potassium bromide/bromate 
followed by ICP-OES.

In house method. L038-PL D MCERTS

TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.

In-house method with silica gel split/clean 
up.

L088/76-PL W MCERTS

Water Soluble Nitrate (2:1) as N in 
soil

Determination of nitrate by reaction with sodium 
salicylate and colorimetry.

In-house method based on Examination of 
Water and Wastewatern & Polish Standard 
Method PN-82/C-04579.08, 2:1 extraction.

L078-PL W NONE

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84198-1 Woodside School

Page 10 of 10



Claire Munns

t: 01634 757 705 t: 01923 225404
f: 01923 237404

e: info@lustreconsulting.com e:

Project / Site name: Samples received on: 04/02/2020

Your job number: Samples instructed on: 04/02/2020

Your order number: Analysis completed by: 17/02/2020

Report Issue Number: 1 Report issued on: 17/02/2020

Samples Analysed:

Signed:

Senior Quality Specialist

For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

1 wac multi sample

Woodside

reception@i2analytical.com

Zina Abdul Razzak

Lustre Consulting Ltd
Admiral's Offices
The Historic Dockyard
Chatham
Kent
ME4 4TZ

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 20-84816

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84816-1 Woodside

Page 1 of 5



i2 Analytical
7 Woodshots Meadow   Telephone: 01923 225404
Croxley Green Business Park             Fax: 01923 237404
Watford, WD18 8YS                email:reception@i2analytical.com

Report No: 

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 0.4 3% 5% 6%

Loss on Ignition (%) ** 1.7 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) # 44 500 -- --

Total PAH (WAC-17) (mg/kg)   1.0 100 -- --

pH (units)** 7.9 -- >6 --

Acid Neutralisation Capacity (mol / kg) 2.8 -- To be evaluated To be evaluated

Arsenic * < 0.010 0.010 0.10 0.5 2 25

Barium * 0.016 0.014 0.14 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * 0.0015 0.0023 0.023 0.5 10 70

Copper * 0.017 0.010 0.11 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.013 0.0048 0.054 0.5 10 30

Nickel * 0.0015 0.0014 0.014 0.4 10 40

Lead * 0.012 0.011 0.11 0.5 10 50

Antimony * 0.011 0.0063 0.066 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.016 0.0120 0.12 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 1.9 0.94 10 10 150 500

Sulphate * 3.4 2.0 21 1000 20000 50000

TDS* 45 24 250 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.7

Dry Matter (%) 85

Moisture (%) 15

Stage 1

Volume Eluate L2 (litres) 0.32

Filtered Eluate VE1 (litres) 0.14

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may 
be hazardous or non-hazardous.

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation

*=  UKAS accredited (liquid eluate analysis only)

** = MCERTS accredited

mg/kg
using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

2:1

Waste Acceptance Criteria Analytical Results

Landfill Waste Acceptance Criteria

Woodside

Lab Reference (Sample Number)
Limits

8:1 Cumulative 10:1

20-84816

LUSTRECONS

1431841

mg/l mg/l

Eluate Analysis 

(BS EN 12457 - 3 preparation utilising end over end leaching 
procedure)

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Limit values for compliance leaching test

Inert Waste
Landfill

Hazardous
Waste Landfill

31/01/2020

TP7 D1

0.50-0.60

DOC 12 8.3 800 100086 500

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84816-1 Woodside
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Analytical Report Number : 20-84816

Project / Site name: Woodside

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1431841 TP7 D1 0.50-0.60 Light brown sandy clay with gravel.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84816-1 Woodside

Page 3 of 5



Analytical Report Number : 20-84816

Project / Site name: Woodside

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Acid neutralisation capacity of soil Determination of acid neutralisation capacity by 
addition of acid or alkali followed by electronic 
probe.

In-house method based on Guidance an 
Sampling and Testing of Wastes to Meet 
Landfill Waste Acceptance

L046-PL W NONE

BTEX (Sum of BTEX compounds) in 
soil

Determination of BTEX in soil by headspace GC-
MS. Individual components MCERTS accredited

In-house method based on USEPA8260 L073B-PL W MCERTS

Chloride in WAC leachate (BS EN 
12457-3 Prep)

Determination of Chloride colorimetrically  by 
discrete analyser.

In house based on MEWAM Method ISBN 
0117516260.

L082-PL W ISO 17025

DOC in WAC leachate (BS EN 12457-
3 Prep)

Determination of dissolved organic carbon in 
leachate by TOC/DOC NDIR analyser.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L037-PL W NONE

Fluoride in WAC leachate (BS EN 
12457-3 Prep)

Determination of fluoride in leachate by 1:1ratio 
with a buffer solution followed by Ion Selective 
Electrode.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L033-PL W ISO 17025

Loss on ignition of soil @ 450oC Determination of loss on ignition in soil by 
gravimetrically with the sample being ignited in a 
muffle furnace.

In house method. L047-PL D MCERTS

Metals in WAC leachate (BS EN 12457-
3 Prep)

Determination of metals in leachate by acidification 
followed by ICP-OES.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L039-PL W ISO 17025

Mineral Oil in Soil C10 - C40 Determination of dichloromethane/hexane 
extractable hydrocarbons in soil by GC-MS.

In-house method based on USEPA 8270 L076-PL D NONE

Moisture Content Moisture content, determined gravimetrically. (30 
oC)

In house method. L019-UK/PL W NONE

PCB's by GC-MS in soil Determination of PCB by extraction with acetone 
and hexane followed by GC-MS.

In-house method based on USEPA 8082 L027-PL D MCERTS

pH in soil Determination of pH in soil by addition of water 
followed by electrometric measurement.

In house method. L005-PL W MCERTS

Phenol Index in WAC leachate (BS EN 
12457-3 Prep)

Determination of monohydric phenols in leachate 
by continuous flow analyser.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton (skalar)

L080-PL W ISO 17025

Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270. 
MCERTS accredited except Coronene.

L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate in WAC leachate (BS EN 
12457-3 Prep)

Determination of sulphate in leachate by 
acidification followed by ICP-OES.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L039-PL W ISO 17025

TDS in WAC leachate (BS EN 12457-3 
Prep)

Determination of total dissolved solids in leachate 
by electrometric measurement.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L031-PL W NONE

Total organic carbon in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

In house method. L023-PL D MCERTS

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 20-84816

Project / Site name: Woodside

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84816-1 Woodside
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Claire Munns

t: 01634 757 705 t: 01923 225404
f: 01923 237404

e: info@lustreconsulting.com e:

Project / Site name: Samples received on: 29/01/2020

Your job number: Samples instructed on: 04/02/2020

Your order number: Analysis completed by: 11/02/2020

Report Issue Number: 1 Report issued on: 11/02/2020

Samples Analysed:

Signed:

Technical Reviewer (Reporting Team)

For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Karolina Marek

Lustre Consulting Ltd
Admiral's Offices
The Historic Dockyard
Chatham
Kent
ME4 4TZ

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 20-84917

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

2 soil samples

Woodside

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84917-1 Woodside
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Analytical Report Number: 20-84917

Project / Site name: Woodside

Lab Sample Number 1432494 1432495
Sample Reference TP1 HP3
Sample Number None Supplied None Supplied
Depth (m) 0.20-0.40 0.40-0.50
Date Sampled 27/01/2020 28/01/2020
Time Taken None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1
Moisture Content % N/A NONE 12 8.0
Total mass of sample received kg 0.001 NONE 0.92 1.3

Asbestos in Soil Type N/A ISO 17025 Not-detected Not-detected

General Inorganics

Total Organic Carbon (TOC) % 0.1 MCERTS 4.8 2.3

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS 7.4 0.84
Acenaphthene mg/kg 0.05 MCERTS 0.65 1.5
Fluorene mg/kg 0.05 MCERTS 1.6 1.1
Phenanthrene mg/kg 0.05 MCERTS 28 25
Anthracene mg/kg 0.05 MCERTS 7.7 6.7
Fluoranthene mg/kg 0.05 MCERTS 81 70
Pyrene mg/kg 0.05 MCERTS 83 61
Benzo(a)anthracene mg/kg 0.05 MCERTS 57 30
Chrysene mg/kg 0.05 MCERTS 33 16
Benzo(b)fluoranthene mg/kg 0.05 MCERTS 62 26
Benzo(k)fluoranthene mg/kg 0.05 MCERTS 22 12
Benzo(a)pyrene mg/kg 0.05 MCERTS 51 22
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS 30 12
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS 8.0 3.0
Benzo(ghi)perylene mg/kg 0.05 MCERTS 31 13

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS 503 299

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS 52 12
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS < 0.2 0.5
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 27 22
Copper (aqua regia extractable) mg/kg 1 MCERTS 93 67
Lead (aqua regia extractable) mg/kg 1 MCERTS 180 140
Nickel (aqua regia extractable) mg/kg 1 MCERTS 77 21
Zinc (aqua regia extractable) mg/kg 1 MCERTS 120 240

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 20-84917

Project / Site name: Woodside

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1432494 TP1 None Supplied 0.20-0.40 Brown gravelly loam with clinker.
1432495 HP3 None Supplied 0.40-0.50 Grey sandy loam with gravel and vegetation.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84917-1 Woodside
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Analytical Report Number : 20-84917

Project / Site name: Woodside

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.

In house method based on HSG 248 A001-PL D ISO 17025

Hexavalent chromium in soil Determination of hexavalent chromium in soil by 
extraction in water then by acidification, addition of 
1,5 diphenylcarbazide followed by colorimetry.

In-house method L080-PL W MCERTS

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.

L038-PL D MCERTS

Moisture Content Moisture content, determined gravimetrically. (30 
oC)

In house method. L019-UK/PL W NONE

Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Total organic carbon (Automated) in 
soil

Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

In house method. L009-PL D MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84813-0 Woodside.XLS
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Analytical Report Number: 20-84813

Project / Site name: Woodside

Lab Sample Number 1431824 1431825 1431826 1431827 1431828

Sample Reference TP4 TP5 TP6 TP6 TP6

Sample Number D2 D1 D1 D1 D1

Depth (m) 0.90-1.00 0.00-0.10 0.40-0.45 0.50-0.60 0.80-0.90

Date Sampled 31/01/2020 31/01/2020 31/01/2020 31/01/2020 31/01/2020

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE - < 0.1 < 0.1 - < 0.1

Moisture Content % N/A NONE - 5.3 2.9 - 17

Total mass of sample received kg 0.001 NONE - 0.42 0.43 - 1.5

Asbestos in Soil Type N/A ISO 17025 Not-detected - - Not-detected Not-detected

General Inorganics

pH - Automated pH Units N/A MCERTS - - - - 6.6

Total Cyanide mg/kg 1 MCERTS - - - - < 1

Water Soluble Sulphate as SO 4 16hr extraction (2:1) mg/kg 2.5 MCERTS - - - - 36
Water Soluble SO4 16hr extraction (2:1 Leachate 

Equivalent) g/l 0.00125 MCERTS - - - - 0.018
Water Soluble SO4 16hr extraction (2:1 Leachate 

Equivalent) mg/l 1.25 MCERTS - - - - 17.9

Total Organic Carbon (TOC) % 0.1 MCERTS - - - - 1.5

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS - - - - < 1.0

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS - < 0.05 < 0.05 - < 0.05

Acenaphthylene mg/kg 0.05 MCERTS - 1.6 18 - < 0.05

Acenaphthene mg/kg 0.05 MCERTS - 0.51 4.3 - < 0.05

Fluorene mg/kg 0.05 MCERTS - 0.53 25 - < 0.05

Phenanthrene mg/kg 0.05 MCERTS - 15 760 - 0.92

Anthracene mg/kg 0.05 MCERTS - 5.5 110 - 0.23

Fluoranthene mg/kg 0.05 MCERTS - 76 660 - 2.2

Pyrene mg/kg 0.05 MCERTS - 82 490 - 2.0

Benzo(a)anthracene mg/kg 0.05 MCERTS - 48 270 - 1.6

Chrysene mg/kg 0.05 MCERTS - 45 170 - 1.2

Benzo(b)fluoranthene mg/kg 0.05 MCERTS - 66 190 - 1.7

Benzo(k)fluoranthene mg/kg 0.05 MCERTS - 30 79 - 1.0

Benzo(a)pyrene mg/kg 0.05 MCERTS - 59 150 - 1.6

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS - 33 78 - 0.81

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS - 8.3 22 - 0.23

Benzo(ghi)perylene mg/kg 0.05 MCERTS - 37 75 - 0.89

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS - 508 3090 - 14.3

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS - - - - 11

Boron (water soluble) mg/kg 0.2 MCERTS - - - - 1.2

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS - - - - < 0.2

Chromium (hexavalent) mg/kg 4 MCERTS - - - - < 4.0

Chromium (aqua regia extractable) mg/kg 1 MCERTS - - - - 22

Copper (aqua regia extractable) mg/kg 1 MCERTS - - - - 150

Lead (aqua regia extractable) mg/kg 1 MCERTS - - - - 190

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS - - - - 1.0

Nickel (aqua regia extractable) mg/kg 1 MCERTS - - - - 17

Selenium (aqua regia extractable) mg/kg 1 MCERTS - - - - < 1.0

Zinc (aqua regia extractable) mg/kg 1 MCERTS - - - - 140

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 20-84813

Project / Site name: Woodside

Lab Sample Number 1431824 1431825 1431826 1431827 1431828

Sample Reference TP4 TP5 TP6 TP6 TP6

Sample Number D2 D1 D1 D1 D1

Depth (m) 0.90-1.00 0.00-0.10 0.40-0.45 0.50-0.60 0.80-0.90

Date Sampled 31/01/2020 31/01/2020 31/01/2020 31/01/2020 31/01/2020

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Monoaromatics & Oxygenates

Benzene µg/kg 1 MCERTS - - - - < 1.0

Toluene µg/kg 1 MCERTS - - - - < 1.0

Ethylbenzene µg/kg 1 MCERTS - - - - < 1.0

p & m-xylene µg/kg 1 MCERTS - - - - < 1.0

o-xylene µg/kg 1 MCERTS - - - - < 1.0

MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS - - - - < 1.0

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS - - - - < 0.001

TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS - - - - < 0.001

TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS - - - - < 0.001

TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS - - - - < 1.0

TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS - - - - < 2.0

TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS - - - - < 8.0

TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS - - - - < 8.0

TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS - - - - < 10

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS - - - - < 0.001

TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS - - - - < 0.001

TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS - - - - < 0.001

TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS - - - - < 1.0

TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS - - - - 2.8

TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS - - - - < 10

TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS - - - - 21

TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS - - - - 32

Miscellaneous Organics

Coal Tar N/A NONE - Not Identified Not Identified - -

Total Residue mg/kg 10 NONE - To follow To follow - -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 20-84813

Project / Site name: Woodside

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

Asbestos in Soil Type N/A ISO 17025

General Inorganics

pH - Automated pH Units N/A MCERTS

Total Cyanide mg/kg 1 MCERTS

Water Soluble Sulphate as SO 4 16hr extraction (2:1) mg/kg 2.5 MCERTS

Water Soluble SO4 16hr extraction (2:1 Leachate 

Equivalent) g/l 0.00125 MCERTS

Water Soluble SO4 16hr extraction (2:1 Leachate 

Equivalent) mg/l 1.25 MCERTS

Total Organic Carbon (TOC) % 0.1 MCERTS

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 MCERTS

Benzo(k)fluoranthene mg/kg 0.05 MCERTS

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Boron (water soluble) mg/kg 0.2 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 4 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

1431829 1431830 1431831 1431832 1431833

TP6 TP7 TP7 TP8 TP8

D2 D1 D1 D1 D1

1.40-1.50 0.05-0.10 0.90-1.00 0.10-0.20 0.30-0.40

31/01/2020 31/01/2020 31/01/2020 31/01/2020 31/01/2020

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 - - < 0.1 < 0.1

4.3 - - 9.0 15

1.6 - - 1.0 1.5

Not-detected Not-detected Not-detected Not-detected Not-detected

6.8 - - 8.6 7.7

< 1 - - < 1 < 1

50 - - 250 32

0.025 - - 0.13 0.016

25.0 - - 127 15.9

0.2 - - 6.5 1.0

< 1.0 - - < 1.0 < 1.0

< 0.05 - - < 0.05 < 0.05

0.63 - - 22 < 0.05

< 0.05 - - 5.6 < 0.05

0.30 - - 11 < 0.05

3.9 - - 220 0.49

1.7 - - 53 0.22

10 - - 580 1.0

9.6 - - 520 0.91

7.2 - - 340 0.75

4.5 - - 280 0.63

6.9 - - 340 0.77

3.1 - - 190 0.53

5.5 - - 340 0.78

2.6 - - 180 0.37

0.86 - - 55 < 0.05

3.0 - - 200 0.40

60.0 - - 3340 6.88

8.3 - - 14 12

0.3 - - 0.9 1.2

< 0.2 - - < 0.2 < 0.2

< 4.0 - - < 4.0 < 4.0

22 - - 25 23

11 - - 91 120

8.9 - - 96 190

< 0.3 - - 1.1 1.1

14 - - 36 17

< 1.0 - - < 1.0 < 1.0

24 - - 100 110

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 20-84813

Project / Site name: Woodside

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Monoaromatics & Oxygenates

Benzene µg/kg 1 MCERTS

Toluene µg/kg 1 MCERTS

Ethylbenzene µg/kg 1 MCERTS

p & m-xylene µg/kg 1 MCERTS

o-xylene µg/kg 1 MCERTS

MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS

TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS

TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS

TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS

Miscellaneous Organics

Coal Tar N/A NONE

Total Residue mg/kg 10 NONE

1431829 1431830 1431831 1431832 1431833

TP6 TP7 TP7 TP8 TP8

D2 D1 D1 D1 D1

1.40-1.50 0.05-0.10 0.90-1.00 0.10-0.20 0.30-0.40

31/01/2020 31/01/2020 31/01/2020 31/01/2020 31/01/2020

None Supplied None Supplied None Supplied None Supplied None Supplied

< 1.0 - - < 1.0 < 1.0

< 1.0 - - < 1.0 < 1.0

< 1.0 - - < 1.0 < 1.0

< 1.0 - - < 1.0 < 1.0

< 1.0 - - < 1.0 < 1.0

< 1.0 - - < 1.0 < 1.0

< 0.001 - - < 0.001 < 0.001

< 0.001 - - < 0.001 < 0.001

< 0.001 - - < 0.001 < 0.001

< 1.0 - - 13 < 1.0

< 2.0 - - 37 < 2.0

< 8.0 - - 120 < 8.0

< 8.0 - - 240 < 8.0

< 10 - - 410 < 10

< 0.001 - - < 0.001 < 0.001

< 0.001 - - < 0.001 < 0.001

< 0.001 - - < 0.001 < 0.001

4.4 - - 7.6 7.5

7.6 - - 66 8.5

42 - - 1400 < 10

76 - - 2100 15

130 - - 3600 40

- - - - -

- - - - -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Preliminary Report Number : 20-84813

Project / Site name: Woodside

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1431824 TP4 D2 0.90-1.00 -

1431825 TP5 D1 0.00-0.10 Brown sand with gravel and tar.

1431826 TP6 D1 0.40-0.45 Grey gravel with tar.**

1431827 TP6 D1 0.50-0.60 -

1431828 TP6 D1 0.80-0.90 Brown clay and sand with gravel.

1431829 TP6 D2 1.40-1.50 Light brown sandy clay with gravel.

1431830 TP7 D1 0.05-0.10 -

1431831 TP7 D1 0.90-1.00 -

1431832 TP8 D1 0.10-0.20 Brown sand with gravel and clinker

1431833 TP8 D1 0.30-0.40 Brown clay and sand with gravel.

**Non MCERTS matrix.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 

validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Preliminary Report Number : 20-84813

Project / Site name: Woodside

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in soil Asbestos Identification with the use of polarised 

light microscopy in conjunction with disperion 

staining techniques.

In house method based on HSG 248 A001-PL D ISO 17025

Boron, water soluble, in soil Determination of water soluble boron in soil by hot 

water extract followed by ICP-OES.

In-house method based on Second Site 

Properties version 3

L038-PL D MCERTS

BTEX and MTBE in soil   

(Monoaromatics)

Determination of BTEX in soil by headspace GC-

MS.

In-house method based on USEPA8260 L073B-PL W MCERTS

Coal Tar in Soil In-house method by GC-MS, by calculation of 

discrete polyaromatic content.

In-house method by calculation L064-UK D NONE

Hexavalent chromium in soil Determination of hexavalent chromium in soil by 

extraction in water then by acidification, addition of 

1,5 diphenylcarbazide followed by colorimetry.

In-house method L080-PL W MCERTS

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 

digestion followed by ICP-OES.

In-house method based on MEWAM 2006  

Methods for the Determination of Metals in 

Soil.

L038-PL D MCERTS

Moisture Content Moisture content, determined gravimetrically. (30 

oC)

In house method. L019-UK/PL W NONE

Monohydric phenols in soil Determination of phenols in soil by extraction with 

sodium hydroxide followed by distillation followed 

by colorimetry.

In-house method based on Examination of 

Water and Wastewater 20th Edition:  

Clesceri, Greenberg & Eaton (skalar)

L080-PL W MCERTS

pH in soil (automated) Determination of pH in soil by addition of water 

followed by automated electrometric 

measurement.

In house method. L099-PL D MCERTS

Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 

extraction in dichloromethane and hexane followed 

by GC-MS with the use of surrogate and internal 

standards.

In-house method based on USEPA 8270 L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 

otherwise detailed. Gravimetric determination of 

stone > 10 mm as %  dry weight.

In-house method based on British Standard 

Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 

extraction)

Determination of water soluble sulphate by ICP-

OES. Results reported directly (leachate 

equivalent) and corrected for extraction ratio (soil 

equivalent).

In house method. L038-PL D MCERTS

Total cyanide in soil Determination of total cyanide by distillation 

followed by colorimetry.

In-house method based on Examination of 

Water and Wastewater 20th Edition:  

Clesceri, Greenberg & Eaton  (Skalar)

L080-PL W MCERTS

Total organic carbon (Automated) in 

soil

Determination of organic matter in soil by oxidising 

with potassium dichromate followed by titration 

with iron (II) sulphate.

In house method. L009-PL D MCERTS

TPHCWG (Soil) Determination of hexane extractable hydrocarbons 

in soil by GC-MS/GC-FID.

In-house method with silica gel split/clean 

up.

L088/76-PL W MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Claire Munns

t: 01634 757 705 t: 01923 225404
f: 01923 237404

e: info@lustreconsulting.com e:

Project / Site name: Samples received on: 29/01/2020

Your job number: Samples instructed on: 04/02/2020

Your order number: Analysis completed by: 17/02/2020

Report Issue Number: 1 Report issued on: 17/02/2020

Samples Analysed:

Signed:

Senior Quality Specialist

For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

2 wac multi samples

Woodside

reception@i2analytical.com

Zina Abdul Razzak

Lustre Consulting Ltd
Admiral's Offices
The Historic Dockyard
Chatham
Kent
ME4 4TZ

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 20-84918

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84918-1 Woodside

Page 1 of 6



i2 Analytical
7 Woodshots Meadow   Telephone: 01923 225404
Croxley Green Business Park             Fax: 01923 237404
Watford, WD18 8YS                email:reception@i2analytical.com

Report No: 

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 3.5 3% 5% 6%

Loss on Ignition (%) ** 13 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) # 64 500 -- --

Total PAH (WAC-17) (mg/kg)   500 100 -- --

pH (units)** 7.4 -- >6 --

Acid Neutralisation Capacity (mol / kg) 1.6 -- To be evaluated To be evaluated

Arsenic * 0.021 0.033 0.31 0.5 2 25

Barium * 0.027 0.014 0.16 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * < 0.0010 < 0.0010 0.0063 0.5 10 70

Copper * 0.0067 < 0.0030 0.034 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.012 0.0072 0.079 0.5 10 30

Nickel * 0.0011 < 0.0010 < 0.0050 0.4 10 40

Lead * 0.0092 < 0.0050 0.024 0.5 10 50

Antimony * 0.033 0.033 0.33 0.06 0.7 5

Selenium * < 0.010 < 0.010 0.078 0.1 0.5 7

Zinc * 0.013 0.0021 0.037 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 15000 25000

Fluoride 1.8 0.78 9.4 10 150 500

Sulphate * 22 5.5 81 1000 20000 50000

TDS* 110 55 630 4000 60000 100000

Phenol Index (Monohydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 0.92

Dry Matter (%) 88

Moisture (%) 12

Stage 1

Volume Eluate L2 (litres) 0.33

Filtered Eluate VE1 (litres) 0.27

mg/kg
using BS EN 12457-3 at L/S 10 l/kg (mg/kg)

Waste Acceptance Criteria Analytical Results

Landfill Waste Acceptance Criteria

Woodside

Lab Reference (Sample Number)
Limits

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may 
be hazardous or non-hazardous.

Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation

*=  UKAS accredited (liquid eluate analysis only)

2:1 8:1 Cumulative 10:1

20-84918

LUSTRECONS

1432496

mg/l mg/l

Eluate Analysis 

(BS EN 12457 - 3 preparation utilising end over end leaching 
procedure)

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Limit values for compliance leaching test

Inert Waste
Landfill

Hazardous
Waste Landfill

27/01/2020

TP1

0.20-0.40

DOC 14 8.6 800 100095 500

** = MCERTS accredited

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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i2 Analytical
7 Woodshots Meadow   Telephone: 01923 225404
Croxley Green Business Park             Fax: 01923 237404
Watford, WD18 8YS                email:reception@i2analytical.com

Report No: 

Client:

Location

Sampling Date

Sample ID

Depth (m)

Solid Waste Analysis

TOC (%)** 2.5 3% 5% 6%

Loss on Ignition (%) ** 4.8 -- -- 10%

BTEX (µg/kg) ** < 10 6000 -- --
Sum of PCBs (mg/kg) ** < 0.30 1 -- --

Mineral Oil (mg/kg) # < 10 500 -- --

Total PAH (WAC-17) (mg/kg)   300 100 -- --

pH (units)** 7.4 -- >6 --

Acid Neutralisation Capacity (mol / kg) 1.5 -- To be evaluated To be evaluated

Arsenic * < 0.010 < 0.010 0.089 0.5 2 25

Barium * 0.056 0.047 0.48 20 100 300

Cadmium * < 0.0005 < 0.0005 < 0.0020 0.04 1 5

Chromium * < 0.0010 0.0035 0.032 0.5 10 70

Copper * 0.027 0.020 0.21 2 50 100

Mercury * < 0.0015 < 0.0015 < 0.010 0.01 0.2 2

Molybdenum * 0.0094 0.0053 0.058 0.5 10 30

Nickel * 0.0012 0.0027 0.025 0.4 10 40

Lead * < 0.0050 0.024 0.21 0.5 10 50

Antimony * 0.013 < 0.0050 0.053 0.06 0.7 5

Selenium * < 0.010 < 0.010 < 0.040 0.1 0.5 7

Zinc * 0.019 0.0467 0.43 4 50 200

Chloride * < 4.0 < 4.0 < 15 800 4000 25000

Fluoride 0.52 0.32 3.4 10 150 500

Sulphate * 3.4 1.7 19 1000 20000 50000

TDS* 100 63 680 4000 60000 100000

Phenol Index (Monhydric Phenols) * < 0.13 < 0.13 < 0.50 1 - -

Leach Test Information

Stone Content (%) < 0.1 0

Sample Mass (kg) 1.3

Dry Matter (%) 92

Moisture (%) 8.0

Stage 1

Volume Eluate L2 (litres) 0.32

Filtered Eluate VE1 (litres) 0.23

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as 
amended) and EA Guidance WM3.

This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may 
be hazardous or non-hazardous.

Results are expressed on a dry weight basis, after correction for moisture content where applicable.

Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation

*=  UKAS accredited (liquid eluate analysis only)

** = MCERTS accrediited

DOC 77

Cumulative 10:1

HP3

0.40-0.50

Eluate Analysis 

(BS EN 12457 - 3 preparation utilising end over end leaching 
procedure)

2:1 8:1

mg/kg

Lab Reference (Sample Number) 1432497
Landfill Waste Acceptance Criteria

Limits

28/01/2020

Inert Waste
Landfill

Stable Non-
reactive

HAZARDOUS
waste in non-

hazardous
Landfill

Hazardous
Waste Landfill

7.013

Limit values for compliance leaching test

using BS EN 12457-3 at L/S 10 l/kg (mg/kg)
mg/l mg/l

500

LUSTRECONS

Woodside

Waste Acceptance Criteria Analytical Results
20-84918

800 1000

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 20-84918

Project / Site name: Woodside

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1432496 TP1 None Supplied 0.20-0.40 Brown gravely loam with clinker.
1432497 HP3 None Supplied 0.40-0.50 Grey sandy loam with gravel and vegetation.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 20-84918

Project / Site name: Woodside

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Acid neutralisation capacity of soil Determination of acid neutralisation capacity by 
addition of acid or alkali followed by electronic 
probe.

In-house method based on Guidance an 
Sampling and Testing of Wastes to Meet 
Landfill Waste Acceptance

L046-PL W NONE

BTEX (Sum of BTEX compounds) in 
soil

Determination of BTEX in soil by headspace GC-
MS. Individual components MCERTS accredited

In-house method based on USEPA8260 L073B-PL W MCERTS

Chloride in WAC leachate (BS EN 
12457-3 Prep)

Determination of Chloride colorimetrically  by 
discrete analyser.

In house based on MEWAM Method ISBN 
0117516260.

L082-PL W ISO 17025

DOC in WAC leachate (BS EN 12457-
3 Prep)

Determination of dissolved organic carbon in 
leachate by TOC/DOC NDIR analyser.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L037-PL W NONE

Fluoride in WAC leachate (BS EN 
12457-3 Prep)

Determination of fluoride in leachate by 1:1ratio 
with a buffer solution followed by Ion Selective 
Electrode.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L033-PL W ISO 17025

Loss on ignition of soil @ 450oC Determination of loss on ignition in soil by 
gravimetrically with the sample being ignited in a 
muffle furnace.

In house method. L047-PL D MCERTS

Metals in WAC leachate (BS EN 12457-
3 Prep)

Determination of metals in leachate by acidification 
followed by ICP-OES.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L039-PL W ISO 17025

Mineral Oil in Soil C10 - C40 Determination of dichloromethane/hexane 
extractable hydrocarbons in soil by GC-MS.

In-house method based on USEPA 8270 L076-PL D NONE

Moisture Content Moisture content, determined gravimetrically. (30 
oC)

In house method. L019-UK/PL W NONE

PCB's by GC-MS in soil Determination of PCB by extraction with acetone 
and hexane followed by GC-MS.

In-house method based on USEPA 8082 L027-PL D MCERTS

pH in soil Determination of pH in soil by addition of water 
followed by electrometric measurement.

In house method. L005-PL W MCERTS

Phenol Index in WAC leachate (BS EN 
12457-3 Prep)

Determination of monohydric phenols in leachate 
by continuous flow analyser.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton (skalar)

L080-PL W ISO 17025

Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270. 
MCERTS accredited except Coronene.

L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate in WAC leachate (BS EN 
12457-3 Prep)

Determination of sulphate in leachate by 
acidification followed by ICP-OES.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L039-PL W ISO 17025

TDS in WAC leachate (BS EN 12457-3 
Prep)

Determination of total dissolved solids in leachate 
by electrometric measurement.

In-house method based on Standard 
Methods for the Examination of Water and 
Waste Water, 21st Ed.

L031-PL W NONE

Total organic carbon in soil Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

In house method. L023-PL D MCERTS

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 20-84918

Project / Site name: Woodside

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Claire Munns

t: 01634 757 705 t: 01923 225404
f: 01923 237404

e: info@lustreconsulting.com e:

Project / Site name: Samples received on: 04/02/2020

Your job number: Samples instructed on: 04/02/2020

Your order number: Analysis completed by: 12/02/2020

Report Issue Number: 1 Report issued on: 09/03/2020

Samples Analysed:

Signed:

Deputy Quality Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Rachel Bradley

Lustre Consulting Ltd
Admiral's Offices
The Historic Dockyard
Chatham
Kent
ME4 4TZ

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 20-84813

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

10 soil samples

Woodside

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 20-84813

Project / Site name: Woodside

Lab Sample Number 1431824 1431825 1431826 1431827 1431828
Sample Reference TP4 TP5 TP6 TP6 TP6
Sample Number D2 D1 D1 D1 D1
Depth (m) 0.90-1.00 0.00-0.10 0.40-0.45 0.50-0.60 0.80-0.90
Date Sampled 31/01/2020 31/01/2020 31/01/2020 31/01/2020 31/01/2020
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE - < 0.1 < 0.1 - < 0.1
Moisture Content % N/A NONE - 5.3 2.9 - 17
Total mass of sample received kg 0.001 NONE - 0.42 0.43 - 1.5

Asbestos in Soil Type N/A ISO 17025 Not-detected - - Not-detected Not-detected

General Inorganics

pH - Automated pH Units N/A MCERTS - - - - 6.6
Total Cyanide mg/kg 1 MCERTS - - - - < 1

Water Soluble Sulphate as SO 4 16hr extraction (2:1) mg/kg 2.5 MCERTS - - - - 36
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS - - - - 0.018
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS - - - - 17.9
Total Organic Carbon (TOC) % 0.1 MCERTS - - - - 1.5

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS - - - - < 1.0

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS - < 0.05 < 0.05 - < 0.05
Acenaphthylene mg/kg 0.05 MCERTS - 1.6 18 - < 0.05
Acenaphthene mg/kg 0.05 MCERTS - 0.51 4.3 - < 0.05
Fluorene mg/kg 0.05 MCERTS - 0.53 25 - < 0.05
Phenanthrene mg/kg 0.05 MCERTS - 15 760 - 0.92
Anthracene mg/kg 0.05 MCERTS - 5.5 110 - 0.23
Fluoranthene mg/kg 0.05 MCERTS - 76 660 - 2.2
Pyrene mg/kg 0.05 MCERTS - 82 490 - 2.0
Benzo(a)anthracene mg/kg 0.05 MCERTS - 48 270 - 1.6
Chrysene mg/kg 0.05 MCERTS - 45 170 - 1.2
Benzo(b)fluoranthene mg/kg 0.05 MCERTS - 66 190 - 1.7
Benzo(k)fluoranthene mg/kg 0.05 MCERTS - 30 79 - 1.0
Benzo(a)pyrene mg/kg 0.05 MCERTS - 59 150 - 1.6
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS - 33 78 - 0.81
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS - 8.3 22 - 0.23
Benzo(ghi)perylene mg/kg 0.05 MCERTS - 37 75 - 0.89

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS - 508 3090 - 14.3

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS - - - - 11
Boron (water soluble) mg/kg 0.2 MCERTS - - - - 1.2
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS - - - - < 0.2
Chromium (hexavalent) mg/kg 4 MCERTS - - - - < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS - - - - 22
Copper (aqua regia extractable) mg/kg 1 MCERTS - - - - 150
Lead (aqua regia extractable) mg/kg 1 MCERTS - - - - 190
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS - - - - 1.0
Nickel (aqua regia extractable) mg/kg 1 MCERTS - - - - 17
Selenium (aqua regia extractable) mg/kg 1 MCERTS - - - - < 1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS - - - - 140

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 20-84813

Project / Site name: Woodside

Lab Sample Number 1431824 1431825 1431826 1431827 1431828
Sample Reference TP4 TP5 TP6 TP6 TP6
Sample Number D2 D1 D1 D1 D1
Depth (m) 0.90-1.00 0.00-0.10 0.40-0.45 0.50-0.60 0.80-0.90
Date Sampled 31/01/2020 31/01/2020 31/01/2020 31/01/2020 31/01/2020
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Monoaromatics & Oxygenates

Benzene µg/kg 1 MCERTS - - - - < 1.0
Toluene µg/kg 1 MCERTS - - - - < 1.0
Ethylbenzene µg/kg 1 MCERTS - - - - < 1.0
p & m-xylene µg/kg 1 MCERTS - - - - < 1.0
o-xylene µg/kg 1 MCERTS - - - - < 1.0
MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS - - - - < 1.0

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS - - - - < 0.001
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS - - - - < 0.001
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS - - - - < 0.001
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS - - - - < 1.0
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS - - - - < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS - - - - < 8.0
TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS - - - - < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS - - - - < 10

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS - - - - < 0.001
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS - - - - < 0.001
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS - - - - < 0.001
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS - - - - < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS - - - - 2.8
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS - - - - < 10
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS - - - - 21
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS - - - - 32

Miscellaneous Organics

Coal Tar N/A NONE - Not Identified Not Identified - -
Total Residue mg/kg 10 NONE - 4400 20000 - -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 20-84813

Project / Site name: Woodside

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

Asbestos in Soil Type N/A ISO 17025

General Inorganics

pH - Automated pH Units N/A MCERTS

Total Cyanide mg/kg 1 MCERTS

Water Soluble Sulphate as SO 4 16hr extraction (2:1) mg/kg 2.5 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) g/l 0.00125 MCERTS
Water Soluble SO4 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS

Total Organic Carbon (TOC) % 0.1 MCERTS

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 MCERTS

Benzo(k)fluoranthene mg/kg 0.05 MCERTS

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 MCERTS

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Boron (water soluble) mg/kg 0.2 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 4 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

1431829 1431830 1431831 1431832 1431833
TP6 TP7 TP7 TP8 TP8
D2 D1 D1 D1 D1

1.40-1.50 0.05-0.10 0.90-1.00 0.10-0.20 0.30-0.40
31/01/2020 31/01/2020 31/01/2020 31/01/2020 31/01/2020

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 - - < 0.1 < 0.1
4.3 - - 9.0 15
1.6 - - 1.0 1.5

Not-detected Not-detected Not-detected Not-detected Not-detected

6.8 - - 8.6 7.7
< 1 - - < 1 < 1

50 - - 250 32

0.025 - - 0.13 0.016

25.0 - - 127 15.9
0.2 - - 6.5 1.0

< 1.0 - - < 1.0 < 1.0

< 0.05 - - < 0.05 < 0.05
0.63 - - 22 < 0.05

< 0.05 - - 5.6 < 0.05
0.30 - - 11 < 0.05
3.9 - - 220 0.49
1.7 - - 53 0.22
10 - - 580 1.0
9.6 - - 520 0.91
7.2 - - 340 0.75
4.5 - - 280 0.63
6.9 - - 340 0.77
3.1 - - 190 0.53
5.5 - - 340 0.78
2.6 - - 180 0.37
0.86 - - 55 < 0.05
3.0 - - 200 0.40

60.0 - - 3340 6.88

8.3 - - 14 12
0.3 - - 0.9 1.2

< 0.2 - - < 0.2 < 0.2
< 4.0 - - < 4.0 < 4.0

22 - - 25 23
11 - - 91 120
8.9 - - 96 190

< 0.3 - - 1.1 1.1
14 - - 36 17

< 1.0 - - < 1.0 < 1.0
24 - - 100 110

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 20-84813

Project / Site name: Woodside

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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Monoaromatics & Oxygenates

Benzene µg/kg 1 MCERTS

Toluene µg/kg 1 MCERTS

Ethylbenzene µg/kg 1 MCERTS

p & m-xylene µg/kg 1 MCERTS

o-xylene µg/kg 1 MCERTS

MTBE (Methyl Tertiary Butyl Ether) µg/kg 1 MCERTS

Petroleum Hydrocarbons

TPH-CWG - Aliphatic >EC5 - EC6 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aliphatic >EC16 - EC21 mg/kg 8 MCERTS

TPH-CWG - Aliphatic >EC21 - EC35 mg/kg 8 MCERTS
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.001 MCERTS

TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS

TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS

TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS

TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS

Miscellaneous Organics

Coal Tar N/A NONE
Total Residue mg/kg 10 NONE

1431829 1431830 1431831 1431832 1431833
TP6 TP7 TP7 TP8 TP8
D2 D1 D1 D1 D1

1.40-1.50 0.05-0.10 0.90-1.00 0.10-0.20 0.30-0.40
31/01/2020 31/01/2020 31/01/2020 31/01/2020 31/01/2020

None Supplied None Supplied None Supplied None Supplied None Supplied

< 1.0 - - < 1.0 < 1.0
< 1.0 - - < 1.0 < 1.0
< 1.0 - - < 1.0 < 1.0
< 1.0 - - < 1.0 < 1.0
< 1.0 - - < 1.0 < 1.0
< 1.0 - - < 1.0 < 1.0

< 0.001 - - < 0.001 < 0.001
< 0.001 - - < 0.001 < 0.001
< 0.001 - - < 0.001 < 0.001
< 1.0 - - 13 < 1.0
< 2.0 - - 37 < 2.0
< 8.0 - - 120 < 8.0
< 8.0 - - 240 < 8.0
< 10 - - 410 < 10

< 0.001 - - < 0.001 < 0.001
< 0.001 - - < 0.001 < 0.001
< 0.001 - - < 0.001 < 0.001

4.4 - - 7.6 7.5
7.6 - - 66 8.5
42 - - 1400 < 10
76 - - 2100 15
130 - - 3600 40

- - - - -
- - - - -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84813-1 Woodside

Page 5 of 7



Analytical Report Number : 20-84813

Project / Site name: Woodside

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1431824 TP4 D2 0.90-1.00 -
1431825 TP5 D1 0.00-0.10 Brown sand with gravel and tar.
1431826 TP6 D1 0.40-0.45 Grey gravel with tar.**
1431827 TP6 D1 0.50-0.60 -
1431828 TP6 D1 0.80-0.90 Brown clay and sand with gravel.
1431829 TP6 D2 1.40-1.50 Light brown sandy clay with gravel.
1431830 TP7 D1 0.05-0.10 -
1431831 TP7 D1 0.90-1.00 -
1431832 TP8 D1 0.10-0.20 Brown sand with gravel and clinker
1431833 TP8 D1 0.30-0.40 Brown clay and sand with gravel.

**Non MCERTS matrix.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS 
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84813-1 Woodside

Page 6 of 7



Analytical Report Number : 20-84813

Project / Site name: Woodside

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in soil Asbestos Identification with the use of polarised 
light microscopy in conjunction with disperion 
staining techniques.

In house method based on HSG 248 A001-PL D ISO 17025

Boron, water soluble, in soil Determination of water soluble boron in soil by hot 
water extract followed by ICP-OES.

In-house method based on Second Site 
Properties version 3

L038-PL D MCERTS

BTEX and MTBE in soil   
(Monoaromatics)

Determination of BTEX in soil by headspace GC-
MS.

In-house method based on USEPA8260 L073B-PL W MCERTS

Coal Tar in Soil In-house method by GC-MS, by calculation of 
discrete polyaromatic content.

In-house method by calculation L064-UK D NONE

Hexavalent chromium in soil Determination of hexavalent chromium in soil by 
extraction in water then by acidification, addition of 
1,5 diphenylcarbazide followed by colorimetry.

In-house method L080-PL W MCERTS

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia 
digestion followed by ICP-OES.

In-house method based on MEWAM 2006  
Methods for the Determination of Metals in 
Soil.

L038-PL D MCERTS

Moisture Content Moisture content, determined gravimetrically. (30 
oC)

In house method. L019-UK/PL W NONE

Monohydric phenols in soil Determination of phenols in soil by extraction with 
sodium hydroxide followed by distillation followed 
by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton (skalar)

L080-PL W MCERTS

pH in soil (automated) Determination of pH in soil by addition of water 
followed by automated electrometric 
measurement.

In house method. L099-PL D MCERTS

Speciated EPA-16 PAHs in soil Determination of PAH compounds in soil by 
extraction in dichloromethane and hexane followed 
by GC-MS with the use of surrogate and internal 
standards.

In-house method based on USEPA 8270 L064-PL D MCERTS

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Determination of water soluble sulphate by ICP-
OES. Results reported directly (leachate 
equivalent) and corrected for extraction ratio (soil 
equivalent).

In house method. L038-PL D MCERTS

Total cyanide in soil Determination of total cyanide by distillation 
followed by colorimetry.

In-house method based on Examination of 
Water and Wastewater 20th Edition:  
Clesceri, Greenberg & Eaton  (Skalar)

L080-PL W MCERTS

Total organic carbon (Automated) in 
soil

Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

In house method. L009-PL D MCERTS

TPHCWG (Soil) Determination of hexane extractable hydrocarbons 
in soil by GC-MS/GC-FID.

In-house method with silica gel split/clean 
up.

L088/76-PL W MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-84813-1 Woodside

Page 7 of 7



TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

D100 mm

mm

mm

mm

Note: Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 100.15

0.063 32

 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."
Page 1 of 1 Date Reported: 20/02/2020

0.425 99

0.3 96

0.212 79

0.15 55

2 100 Particle density (assumed)

1.18 100 2.65 Mg/m3

0.6 100

6.3 100

5 100

3.35 100

14 100 Curvature Coefficient

10 100

28 100 D10

20 100 Uniformity Coefficient

50 100 0.0016 16 D60 0.162

37.5 100 D30 0.0599

75 100 0.0192 21 Grading Analysis

63 100 0.0141 18 3.35

125 100 0.0381 24 Clay 16.10

90 100 0.0271 21

500 100 0.0630 32 Sand 68.30

300 100 0.0536 26 Silt 15.60

Brown silty clayey SAND

Sieving Sedimentation Sample Proportions %  dry mass

Particle Size mm % Passing Particle Size mm % Passing
Very coarse 0.00

Gravel 0.00

Claire Munns 17/02/2020

Woodside School, Belvedere Not Given

1436782 1.10

BH3 Not Given

Not Given D

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-85786

Not Given

31/01/2020

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
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TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

D100 mm

mm

mm

mm

Note: Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 100.15

0.063 27

 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."
Page 1 of 1 Date Reported: 20/02/2020

0.425 98

0.3 98

0.212 97

0.15 92

2 100 Particle density (assumed)

1.18 99 2.65 Mg/m3

0.6 98

6.3 100

5 100

3.35 100

14 100 Curvature Coefficient

10 100

28 100 D10

20 100 Uniformity Coefficient

50 100 0.0016 11 D60 0.0977

37.5 100 D30 0.0657

75 100 0.0181 19 Grading Analysis

63 100 0.0133 18 10

125 100 0.0354 23 Clay 11.60

90 100 0.0253 21

500 100 0.0630 27 Sand 72.90

300 100 0.0494 25 Silt 15.20

Yellowish brown clayey silty SAND

Sieving Sedimentation Sample Proportions %  dry mass

Particle Size mm % Passing Particle Size mm % Passing
Very coarse 0.00

Gravel 0.30

Claire Munns 14/02/2020

Woodside School, Belvedere Not Given

1436783 2.00

BH3 2.45

Not Given U

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-85786

Not Given

31/01/2020

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS
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TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

D100 mm

mm

mm

mm

Note: Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 100.15

0.063 34

 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."
Page 1 of 1 Date Reported: 20/02/2020

0.425 99

0.3 99

0.212 99

0.15 98

2 100 Particle density (assumed)

1.18 100 2.65 Mg/m3

0.6 99

6.3 100

5 100

3.35 100

14 100 Curvature Coefficient

10 100

28 100 D10

20 100 Uniformity Coefficient

50 100 0.0016 11 D60 0.0924

37.5 100 D30 0.0377

75 100 0.0178 22 Grading Analysis

63 100 0.0131 21 10

125 100 0.0342 29 Clay 11.60

90 100 0.0247 26

500 100 0.0660 34 Sand 65.70

300 100 0.0470 33 Silt 22.40

Orangish brown slightly clayey silty SAND

Sieving Sedimentation Sample Proportions %  dry mass

Particle Size mm % Passing Particle Size mm % Passing
Very coarse 0.00

Gravel 0.30

Claire Munns 14/02/2020

Woodside School, Belvedere Not Given

1436784 4.00

BH3 4.45

Not Given U

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-85786

Not Given

31/01/2020

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS
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TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

D100 mm

mm

mm

mm

Note: Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 100.15

0.063 28

 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."
Page 1 of 1 Date Reported: 20/02/2020

0.425 99

0.3 99

0.212 99

0.15 94

2 100 Particle density (assumed)

1.18 100 2.65 Mg/m3

0.6 99

6.3 100

5 100

3.35 100

14 100 Curvature Coefficient

10 100

28 100 D10

20 100 Uniformity Coefficient

50 100 0.0016 13 D60 0.0964

37.5 100 D30 0.065

75 100 0.0185 22 Grading Analysis

63 100 0.0137 19 2

125 100 0.0363 26 Clay 13.70

90 100 0.0258 25

500 100 0.0630 28 Sand 72.30

300 100 0.0514 26 Silt 14.00

Grey clayey silty SAND

Sieving Sedimentation Sample Proportions %  dry mass

Particle Size mm % Passing Particle Size mm % Passing
Very coarse 0.00

Gravel 0.00

Claire Munns 17/02/2020

Woodside School, Belvedere Not Given

1436785 8.00

BH3 8.45

Not Given D

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-85786

Not Given

31/01/2020

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS
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TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

D100 mm

mm

mm

mm

Note: Tested in Accordance with BS1377:Part 2:1990, clause 9.2

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 100.15

0.063 2

 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."
Page 1 of 1 Date Reported: 20/02/2020

0.425 6

0.3 6

0.212 5

0.15 4

2 9

1.18 7

0.6 6

6.3 39

5 29

3.35 17

14 73 Curvature Coefficient 1.3

10 63

28 93 D10 2.15

20 81 Uniformity Coefficient 4.4

50 100 D60 9.45

37.5 98 D30 5.08

75 100 Grading Analysis

63 100 50

125 100 Fines <0.063mm 1.60

90 100

500 100 Sand 7.30

300 100

Brown slightly sandy GRAVEL

Sieving Sedimentation Sample Proportions %  dry mass

Particle Size mm % Passing Particle Size mm % Passing
Very coarse 0.00

Gravel 91.10

Claire Munns 17/02/2020

Woodside School, Belvedere Not Given

1436787 2.50

BH1 3.00

Not Given D

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-85786

Not Given

31/01/2020

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS
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TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

D100 mm

mm

mm

mm

Note: Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 100.15

0.063 25

 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."
Page 1 of 1 Date Reported: 20/02/2020

0.425 69

0.3 69

0.212 68

0.15 65

2 72 Particle density (assumed)

1.18 71 2.65 Mg/m3

0.6 70

6.3 82

5 79

3.35 75

14 89 Curvature Coefficient 16

10 86

28 95 D10 0.00236

20 91 Uniformity Coefficient 57

50 100 0.0016 9 D60 0.135

37.5 100 D30 0.0708

75 100 0.0179 17 Grading Analysis

63 100 0.0133 15 37.5

125 100 0.0349 20 Clay 9.50

90 100 0.0250 19

500 100 0.0630 25 Sand 47.80

300 100 0.0484 23 Silt 15.10

Grey clayey gravelly SAND

Sieving Sedimentation Sample Proportions %  dry mass

Particle Size mm % Passing Particle Size mm % Passing
Very coarse 0.00

Gravel 27.60

Claire Munns 17/02/2020

Woodside School, Belvedere Not Given

1436790 1.50

BH2 2.00

Not Given D

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-85786

Not Given

31/01/2020

SILT

Fine Medium Coarse

SAND

Fine Medium Coarse

GRAVEL

Fine Medium Coarse
CLAY COBBLES BOULDERS
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SUMMARY REPORT

Summary of Saturation Moisture Content Test Results

Tested in Accordance with: BS 1377-2: 1990: Clause 3.3

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test results

m m % Mg/m3 Mg/m3 %

6.50 6.95 U 30 1.95 1.50 30

9.50 9.95 U 30 1.92 1.50 28

5.00 5.45 U 34 1.83 1.41 30

12.50 12.95 D 28 1.96 1.54 27

Note: SMC - Saturation Moisture Content; MC - Moisture Content

Comments:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-85786

Not Given

31/01/2020

Claire Munns 17/02/2020

Woodside School, Belvedere Not Given

Laboratory 

Reference

Hole

No.

Sample

Description Remarks
SMC

Bulk 

density

Dry 

density
MC

Reference

Depth 

Top

Depth 

Base
Type

1436788 BH1 Not Given White stiff CHALK

1436789 BH1 Not Given White clayey stiff CHALK

1436791 BH2 Not Given
Cream colour to yellowish brown CHALK with 

fragments of flintstones

Supplied lump of chalk fails to 

comply with volume requirements 

as per BS1377:2 Clause 3.3.5.1

1436786 BH3 Not Given White to brown stiff CHALK
Supplied lump of chalk fails to 

comply with volume requirements 

as per BS1377:2 Clause 3.3.5.1

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This report may not be reproduced other than in full without the prior written 

approval of the issuing laboratory. The results included within the report are representative of the samples submitted for analysis. Any assessment of compliance with specifications 

based ttical results in a report take in to account no contribution from uncertainty of measurement. Application of uncertainty of measurement would provide a range within which the 

true result lies. An estimate of measurement uncertainty can be provided on request."
Page 1 of 1 Date Reported: 20/02/2020 GF 132.11



SUMMARY REPORT

Summary of Identification and Classification Test Results

Tested in Accordance with: BS EN ISO 14688-1: 2002+A1: 2003

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test results

m m

6.50 6.95 U

9.50 9.95 U

5.00 5.45 U

12.50 12.95 D

Comments:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-85786

Not Given

31/01/2020

Claire Munns 17/02/2020

Woodside School, Belvedere Not Given

Laboratory 

Reference

Hole

No.

Sample

Description Remarks

Reference

Depth 

Top

Depth 

Base
Type

1436788 BH1 Not Given White stiff CHALK

1436789 BH1 Not Given White clayey stiff CHALK

1436791 BH2 Not Given
Cream colour to yellowish brown CHALK with 

fragments of flintstones

1436786 BH3 Not Given White to brown stiff CHALK

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. This report may not be reproduced other than in full without the prior written 

approval of the issuing laboratory. The results included within the report are representative of the samples submitted for analysis. Any assessment of compliance with specifications 

based ttical results in a report take in to account no contribution from uncertainty of measurement. Application of uncertainty of measurement would provide a range within which the 

true result lies. An estimate of measurement uncertainty can be provided on request."
Page 1 of 1 Date Reported: 20/02/2020 GF 137.10



Attachment for report Identification and classification of soils  

Job Number:

Reference Depth Top [m] Depth Base [m] Type

1436786 BH3 Not Given 12.50 12.95 U

Depth (m) Remarks

12.50-12.75
Length of the sample in 

the core: 25cm

Approved: Signed:

Dariusz Piotrowski piotrowskid Darren Berrill berrilld

Date Reported: 20/02/2020

PL Laboratory 

Manager 

Geotechnical Section

Geotechnical General 

Manager

Description

White to brown stiff CHALK 

Visual description

White to brown stiff CHALK 

photo 

i2 Analytical Ltd

7 Woodshots Meadow

Croxley Green Business 

Park Watford Herts 

WD18 8YS

Sample

Identification and classification of soils

Laboratory 

Reference
Hole No.

GF 249.2



Attachment for report Identification and classification of soils  

Job Number:

Reference Depth Top [m] Depth Base [m] Type

1436788 BH1 Not Given 6.50 6.95 U

Depth (m) Remarks

6.50-6.95

Approved: Signed:

Dariusz Piotrowski piotrowskid Darren Berrill berrilld

Date Reported: 20/02/2020

PL Laboratory 

Manager 

Geotechnical Section

Geotechnical General 

Manager

Description

White stiff CHALK

Visual description

White stiff CHALK

photo 

i2 Analytical Ltd

7 Woodshots Meadow

Croxley Green Business 

Park Watford Herts 

WD18 8YS

Sample

Identification and classification of soils

Laboratory 

Reference
Hole No.

GF 249.2



Attachment for report Identification and classification of soils  

Job Number:

Reference Depth Top [m] Depth Base [m] Type

1436789 BH1 Not Given 9.50 9.95 U

Depth (m) Remarks

9.50-9.95

Approved: Signed:

Dariusz Piotrowski piotrowskid Darren Berrill berrilld

Date Reported: 20/02/2020

PL Laboratory 

Manager 

Geotechnical Section

Geotechnical General 

Manager

Description

White clayey stiff CHALK

Visual description

White clayey stiff CHALK

photo 

i2 Analytical Ltd

7 Woodshots Meadow

Croxley Green Business 

Park Watford Herts 

WD18 8YS

Sample

Identification and classification of soils

Laboratory 

Reference
Hole No.

GF 249.2



Attachment for report Identification and classification of soils  

Job Number:

Reference Depth Top [m] Depth Base [m] Type

1436791 BH2 Not Given 5.00 5.45 U

Depth (m) Remarks

5.00-5.25 Length of the sample in the 

core: 25cm

Approved: Signed:

Dariusz Piotrowski piotrowskid Darren Berrill berrilld

Date Reported: 20/02/2020

PL Laboratory 

Manager 

Geotechnical Section

Geotechnical General 

Manager

Description

Cream colour to yellowish brown CHALK 

with fragments of flintstones

Visual description

Cream colour to yellowish brown CHALK with fragments of flintstones

photo 

i2 Analytical Ltd

7 Woodshots Meadow

Croxley Green Business 

Park Watford Herts 

WD18 8YS

Sample

Identification and classification of soils

Laboratory 

Reference
Hole No.

GF 249.2



TEST CERTIFICATE

Determination of California Bearing Ratio

Tested in Accordance with: BS 1377-4: 1990: Clause 7

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Specimen Preparation:

Condition Soaking details

Details Period of soaking days

Time to surface days

Amount of swell recorded mm

Material retained on 20mm sieve removed % Dry density after soaking Mg/m3

Initial Specimen details Bulk density Mg/m3 Surcharge applied kg

Dry density Mg/m3 kPa

Moisture content %

Results

TOP

BASE

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 108.12

13.0 8.8

 Test/ Specimen 

specific remarks: 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."

berrilld

Page 1 of 1 Date Reported: 17/02/2020

%

No 2.7 5.8 5.8 9.9

No 7.2 13.0

Curve 

correction 

applied

CBR Values,  % Moisture 

Content
2.5mm 5mm Highest

2.03 4.9

Average

9.3

25

2.22 8

Recompacted with specified standard effort using 2.5kg rammer

Remoulded Not soaked

HP1 0.80

Not Given B

Brown gravelly slightly clayey SAND

Claire Munns 14/02/2020

Woodside School CM

1430623 0.60

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-84572

28/01/2020

02/01/2020
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TEST CERTIFICATE

Determination of California Bearing Ratio

Tested in Accordance with: BS 1377-4: 1990: Clause 7

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Specimen Preparation:

Condition Soaking details

Details Period of soaking days

Time to surface days

Amount of swell recorded mm

Material retained on 20mm sieve removed % Dry density after soaking Mg/m3

Initial Specimen details Bulk density Mg/m3 Surcharge applied kg

Dry density Mg/m3 kPa

Moisture content %

Results

TOP

BASE

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 108.12

1.7 10

 Test/ Specimen 

specific remarks: 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."

berrilld

Page 1 of 1 Date Reported: 17/02/2020

%

No 0.9 1.7 1.7
1.7

10

No 0.6 1.7

Curve 

correction 

applied

CBR Values,  % Moisture 

Content
2.5mm 5mm Highest

1.97 4.9

Average

10

12

2.17 8

Recompacted with specified standard effort using 2.5kg rammer

Remoulded Not soaked

HP2 0.80

Not Given B

Brown gravelly clayey SAND

Claire Munns 14/02/2020

Woodside School CM

1430624 0.60

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-84572

28/01/2020

02/01/2020
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TEST CERTIFICATE

Determination of California Bearing Ratio

Tested in Accordance with: BS 1377-4: 1990: Clause 7

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Specimen Preparation:

Condition Soaking details

Details Period of soaking days

Time to surface days

Amount of swell recorded mm

Material retained on 20mm sieve removed % Dry density after soaking Mg/m3

Initial Specimen details Bulk density Mg/m3 Surcharge applied kg

Dry density Mg/m3 kPa

Moisture content %

Results

TOP

BASE

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 108.12

1.6 18

 Test/ Specimen 

specific remarks: 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."

berrilld

Page 1 of 1 Date Reported: 17/02/2020

%

No 1.0 1.3 1.3 19

No 1.2 1.6

Curve 

correction 

applied

CBR Values,  % Moisture 

Content
2.5mm 5mm Highest

1.68 4.9

Average

18

15

1.98 8

Recompacted with specified standard effort using 2.5kg rammer

Remoulded Not soaked

HP3 0.40

Not Given B

Dark brown gravelly clayey SAND

Claire Munns 14/02/2020

Woodside School CM

1430625 0.20

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-84572

28/01/2020

02/01/2020
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TEST CERTIFICATE

Determination of California Bearing Ratio

Tested in Accordance with: BS 1377-4: 1990: Clause 7

Client: Client Reference:

Client Address: Job Number:

Date Sampled:

Date Received:

Contact: Date Tested:

Site Address: Sampled By:

Testing carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland

Test Results:

Laboratory Reference: Depth Top [m]:

Hole No.: Depth Base [m]:

Sample Reference: Sample Type:

Sample Description:

Specimen Preparation:

Condition Soaking details

Details Period of soaking days

Time to surface days

Amount of swell recorded mm

Material retained on 20mm sieve removed % Dry density after soaking Mg/m3

Initial Specimen details Bulk density Mg/m3 Surcharge applied kg

Dry density Mg/m3 kPa

Moisture content %

Results

TOP

BASE

Remarks:

Signed: Dariusz Piotrowski

PL Geotechnical Laboratory Manager

for and on behalf of i2 Analytical Ltd

GF 108.12

2.4 10

 Test/ Specimen 

specific remarks: 

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 

This report may not be reproduced other than in full without the prior written approval of the issuing 

laboratory. The results included within the report are representative of the samples submitted for 

analysis. Any assessment of compliance with specifications based ttical results in a report take in to 

account no contribution from uncertainty of measurement. Application of uncertainty of measurement 

would provide a range within which the true result lies. An estimate of measurement uncertainty can be 

provided on request."

berrilld

Page 1 of 1 Date Reported: 17/02/2020

%

No 1.5 2.0 2.0
2.2

11

No 1.5 2.4

Curve 

correction 

applied

CBR Values,  % Moisture 

Content
2.5mm 5mm Highest

1.97 4.9

Average

11

14

2.18 8

Recompacted with specified standard effort using 2.5kg rammer

Remoulded Not soaked

HP3 0.70

Not Given B

Dark brown gravelly clayey SAND

Claire Munns 14/02/2020

Woodside School CM

1430626 0.50

Lustre Consulting Ltd 3472

Admiral's Offices, The Historic Dockyard, 

Chatham, Kent, 

ME4 4TZ

20-84572

28/01/2020

02/01/2020
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APPENDIX D: 

FIELD 

MONITORING 

RECORDS 



Project 

Number:
Date: ####### JW

1004 1012

Relative 

Pressure

(mb)

Peak Steady Peak Steady Peak Steady Min Steady CO H2S Top Base Peak Steady

BH2 0 -0.24 0 0 0 0 1.1 1 22.2 22.3 0 0 NA 10.01 0.2 0.1

BH3 0 -0.16 0 0 0 0 0.9 0.8 21.6 21.7 0 0 NA 15.04 0.3 0.1

ROUND 1

CO/ H2S Water level (m bgl)

SOILS GAS MONITORING

1234 Site Location: Test Proj

Remarks / Weather:

% V\V
Monitoring Point 

Reference

Flow Range 

(Litres / hr)

Logged By:

24 hr Trend:Atm. Pressure (start): Atm. Pressure (finish):

PID (ppm)
% V\V

% LEL ( Lower 

Explosive Limit)
% V\V

Increasing

Methane Methane Carbon Dioxide Oxygen



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E: 

ENVIRONMENTAL 

ASSESSMENT 

TABLES 



TABLE SHOWING SUMMARY MONITORING DATA

2
MONITORING ID

MAXIMUM FLOW 

(l/hr)

MAXIMUM 

METHANE (% v/v)

MAXIMUM CO2     

(% v/v)

MINIMUM O2         

(% v/v)
MAXIMUM PID

NO. OF ROUNDS 

MONITORED

0 BH2 0 0 1.1 22.2 0.2 1 0

0 BH3 0 0 0.9 21.6 0.3 1 0
0

0 MAXIMUM* 0 0 1.1 21.6 0.3 1

0 * Reported value for oxygen in minimum.

0

0 TABLE SHOWING GROUND GAS ASSESSMENT 

0 METHANE CO2

0 0.0001 0.0011

0

CHARACTERISTIC 

SITUATION 
1 1

0

COMBINED:

0
CLASSIFICATION Green Green

0
COMBINED:

0

METHANE NO CO2 NO
No additional 

recommendation
Advisory Threshold Exceeded?

RECOMMENDATION

 No special precautions required.

Negligible gas regime identified and gas protection measures not considered 

necessary.

MODIFIED WILSON & 

CARD

NHBC - LOW RISE 

RESIDENTIAL

GAS SCREENING VALUE (GSV)

Green

1

GROUND GAS SUMMARY

1234

Test Proj



Auto SOM = 1% SOM = 1%

HUMAN HEALTH QUANTITATIVE RISK ASSESSMENT - SOILS SOM = 2.5%SOM = 2.5%

MADE GROUND SOM = 6%

1234 4.457667

Test Proj
SOM = 2.5%

a a a a a a a Sample Ref a 1428638 1428639 1428640 1428642 1428643 1428644 1428645 1428646 1428647 1428655 1428656 1432494

a TP1 TP2 TP3 HP1 HP1 HP2 FP1 FP1 FP2 BH3 BH3 TP1

0.00-0.10 0.10-0.20 0.00-0.10 0.30-0.40 0.90-0.96 0.10-0.15 0.15-0.20 0.40-0.50 0.50-0.60 0.05-0.15 0.20-0.40 0.20-0.40

Asbestos in Soil N/A N/A N/A N/A 16 Detected 0 - Not-detected - Not-detected Not-detected Not-detected Not-detected Not-detected Not-detected - Not-detected Not-detected

pH - Automated no units 6.60 7.81 8.60 7 No Criteria 0 - 8.2 - - - - - 8.1 7.7 - 7.8

Total Cyanide mg/kg <LOD <LOD <LOD 5 53.00 0 - <LOD - - - - - - - - <LOD

Total Organic Carbon (TOC) mg/kg 0.70 2.59 6.50 12 No Criteria 0 - 3.5 - 4.2 0.8 4.1 - 0.7 1 - 0.7 4.8

Total Sulphur % 0.05 0.05 0.06 2 No Criteria 0 - - - - - - - 0.048 0.06 - -

Total Sulphate as SO4 % 0.03 0.04 0.05 2 No Criteria 0 - - - - - - - 0.026 0.048 - -

Arsenic mg/kg 7.50 15.41 52.00 12 170 0 - 24 - 12 10 11 - 7.5 10 - 9.4 52

Cadmium mg/kg <LOD 0.27 0.50 12 532.00 0 - <LOD - 0.2 <LOD <LOD - <LOD <LOD - <LOD <LOD

Chromium mg/kg 19.00 23.08 28.00 12 33000.00 0 - 28 - 24 20 24 - 23 20 - 19 27

Copper mg/kg 23.00 69.75 150.00 12 44000.00 0 - 89 - 45 34 44 - 36 45 - 23 93

Lead mg/kg 44.00 115.25 190.00 12 1300.00 0 - 150 - 75 66 44 - 77 96 - 79 180

Mercury mg/kg <LOD 0.84 1.10 5 170.00 0 - <LOD - - - - - - - - <LOD

Nickel mg/kg 13.00 29.58 77.00 12 800.00 0 - 76 - 22 15 27 - 13 21 - 13 77

Selenium mg/kg <LOD <LOD <LOD 5 1800.00 0 - <LOD - - - - - - - - <LOD

Zinc mg/kg 49.00 102.92 240.00 12 170000.00 0 - 100 - 90 61 65 - 94 66 - 49 120

1 Naphthalene mg/kg <LOD 0.88 5.30 17 1900.00 0 5.2 <LOD <LOD 3.8 <LOD 5.3 - <LOD <LOD <LOD <LOD <LOD

1 Acenaphthylene mg/kg <LOD 6.41 23.00 17 30000.00 0 23 2 7.8 6.4 0.71 12 - 1.5 1.5 4.1 <LOD 7.4

1 Acenaphthene mg/kg <LOD 4.80 28.00 17 30000.00 0 7.1 <LOD 4.4 14 0.56 28 - 0.52 0.33 14 <LOD 0.65

1 Fluorene mg/kg <LOD 10.95 68.00 17 20000.00 0 26 <LOD 5.6 30 1.2 68 - 1.9 1.1 13 <LOD 1.6

1 Phenanthrene mg/kg 0.49 175.30 760.00 17 6200.00 0 430 3.7 180 310 13 600 - 32 20 340 2 28

1 Anthracene mg/kg 0.22 37.02 130.00 17 150000.00 0 82 1.3 65 61 2.7 130 - 6.3 4.2 93 0.53 7.7

1 Fluoranthene mg/kg 1.00 217.96 660.00 17 6300.00 0 440 13 430 260 15 510 - 29 25 510 3.2 81

1 Pyrene mg/kg 0.91 183.61 520.00 17 15000.00 0 380 15 450 190 12 380 - 23 20 410 2.5 83

1 Benzo(a)anthracene mg/kg 0.75 108.97 340.00 17 56.00 8 210 18 280 120 7.7 230 - 14 14 210 1.5 57

1 Chrysene mg/kg 0.63 74.77 280.00 17 110.00 6 150 10 190 81 4.3 140 - 11 7.8 130 1.2 33

1 Benzo(b)fluoranthene mg/kg 0.77 95.39 340.00 17 15.00 11 170 18 280 98 6 170 - 12 10 170 1.2 62

1 Benzo(k)fluoranthene mg/kg 0.53 39.03 190.00 17 410.00 0 76 7.8 65 35 3.5 71 - 4.2 4.9 61 0.66 22

1 Benzo(a)pyrene mg/kg 0.78 82.73 340.00 17 12.00 11 150 18 220 80 4.5 150 - 10 8.4 140 1.1 51

1 Indeno(1,2,3-cd)pyrene mg/kg 0.37 40.21 180.00 17 170.00 1 62 8.9 89 38 2.5 73 - 4.8 5.6 65 0.6 30

1 Dibenz(a,h)anthracene mg/kg <LOD 12.15 55.00 17 1.30 13 20 2.8 26 12 0.78 25 - 1.6 1.8 20 <LOD 8

1 Benzo(ghi)perylene mg/kg 0.40 44.03 200.00 17 1500.00 0 67 9.8 100 39 2.8 72 - 5.4 6.5 88 0.65 31

0 TPH-CWG - Aliphatic >EC5 - EC6 mg/kg <LOD <LOD <LOD 5 130000.00 0 - <LOD - - - - - - - - <LOD

0 TPH-CWG - Aliphatic >EC6 - EC8 mg/kg <LOD <LOD <LOD 5 220000.00 0 - <LOD - - - - - - - - <LOD

0 TPH-CWG - Aliphatic >EC8 - EC10 mg/kg <LOD <LOD <LOD 5 18000.00 0 - <LOD - - - - - - - - <LOD

1 TPH-CWG - Aliphatic >EC10 - EC12 mg/kg <LOD 3.00 13.00 5 23000.00 0 - <LOD - - - - - - - - <LOD

1 TPH-CWG - Aliphatic >EC12 - EC16 mg/kg <LOD 7.80 37.00 5 25000.00 0 - <LOD - - - - - - - - <LOD

1 TPH-CWG - Aliphatic >EC16 - EC21 mg/kg <LOD 24.40 120.00 5 240000.00 0 - <LOD - - - - - - - - <LOD

1 TPH-CWG - Aliphatic >EC21 - EC35 mg/kg <LOD #N/A 240.00 5 240000.00 0 - <LOD - - - - - - - - <LOD

0 TPH-CWG - Aromatic >EC5 - EC7 mg/kg <LOD <LOD <LOD 5 84000.00 0 - <LOD - - - - - - - - <LOD

0 TPH-CWG - Aromatic >EC7 - EC8 mg/kg <LOD <LOD <LOD 5 95000.00 0 - <LOD - - - - - - - - <LOD

0 TPH-CWG - Aromatic >EC8 - EC10 mg/kg <LOD <LOD <LOD 5 8500.00 0 - <LOD - - - - - - - - <LOD

1 TPH-CWG - Aromatic >EC10 - EC12 mg/kg <LOD 3.78 7.60 5 9700.00 0 - 2.8 - - - - - - - - <LOD

1 TPH-CWG - Aromatic >EC12 - EC16 mg/kg <LOD 16.72 66.00 5 10000.00 0 - 5.8 - - - - - - - - <LOD

1 TPH-CWG - Aromatic >EC16 - EC21 mg/kg <LOD 301.00 1400.00 5 7700.00 0 - 75 - - - - - - - - 29

1 TPH-CWG - Aromatic >EC21 - EC35 mg/kg 15.00 488.40 2100.00 5 7800.00 0 - 290 - - - - - - - - 16

Benzene mg/kg <LOD <LOD <LOD 5 100.00 0 - <LOD - - - - - - - - <LOD

Toluene mg/kg <LOD <LOD <LOD 5 95000.00 0 - <LOD - - - - - - - - <LOD

Ethylbenzene mg/kg <LOD <LOD <LOD 5 22000.00 0 - <LOD - - - - - - - - <LOD

p & m-xylene mg/kg <LOD <LOD <LOD 5 23000.00 0 - <LOD - - - - - - - - <LOD

o-Xylene mg/kg <LOD <LOD <LOD 5 24000.00 0 - <LOD - - - - - - - - <LOD

Total Phenols (monohydric) mg/kg <LOD <LOD <LOD 5 690.00 0 - <LOD - - - - - - - - <LOD

MTBE (Methyl Tertiary Butyl Ether) mg/kg <LOD <LOD <LOD 5 84.00 0 - <LOD - - - - - - - - <LOD

Water Soluble SO4 16hr extraction (2:1 Leachate 

Equivalent)
g/l 0.02 0.04 0.13 7 No Criteria 0 - 0.03 - - - - - 0.025 0.015 - 0.032

ASSESSMENT 

CRITERIA

No. > 

AC
DETERMINAND MINIMUM AVERAGE MAXIMUM

No. of 

TESTS
UNITS

Assessment Criteria Source:

Soil Organic Matter (%):

Assessment Scenario:

GAC

POSpark

SGVs, GACs and S4ULs

SOM = 2.5%



HUMAN HEALTH QUANTITATIVE RISK ASSESSMENT - SOILS

MADE GROUND

1234

Test Proj

a

Asbestos in Soil 

pH - Automated

Total Cyanide

Total Organic Carbon (TOC)

Total Sulphur

Total Sulphate as SO4

Arsenic

Cadmium

Chromium

Copper

Lead

Mercury

Nickel

Selenium

Zinc

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene

Dibenz(a,h)anthracene

Benzo(ghi)perylene

TPH-CWG - Aliphatic >EC5 - EC6

TPH-CWG - Aliphatic >EC6 - EC8

TPH-CWG - Aliphatic >EC8 - EC10

TPH-CWG - Aliphatic >EC10 - EC12

TPH-CWG - Aliphatic >EC12 - EC16

TPH-CWG - Aliphatic >EC16 - EC21

TPH-CWG - Aliphatic >EC21 - EC35

TPH-CWG - Aromatic >EC5 - EC7

TPH-CWG - Aromatic >EC7 - EC8

TPH-CWG - Aromatic >EC8 - EC10

TPH-CWG - Aromatic >EC10 - EC12

TPH-CWG - Aromatic >EC12 - EC16

TPH-CWG - Aromatic >EC16 - EC21

TPH-CWG - Aromatic >EC21 - EC35

Benzene

Toluene

Ethylbenzene

p & m-xylene

o-Xylene

Total Phenols (monohydric)

MTBE (Methyl Tertiary Butyl Ether)

Water Soluble SO4 16hr extraction (2:1 Leachate 

Equivalent)

DETERMINAND

1432495 1431825 1431826 1431827 1431828 1431830 1431831 1431832 1431833

HP3 TP5 TP6 TP6 TP6 TP7 TP7 TP8 TP8

0.40-0.50 0.00-0.10 0.40-0.45 0.50-0.60 0.80-0.90 0.05-0.10 0.90-1.00 0.10-0.20 0.30-0.40

Not-detected - - Not-detected Not-detected Not-detected Not-detected Not-detected Not-detected

- - - 6.6 - - 8.6 7.7

- - - <LOD - - <LOD <LOD

2.3 - - - 1.5 - - 6.5 1

12 - - - 11 - - 14 12

0.5 - - - <LOD - - <LOD <LOD

22 - - - 22 - - 25 23

67 - - - 150 - - 91 120

140 - - - 190 - - 96 190

- - - 1 - - 1.1 1.1

21 - - - 17 - - 36 17

- - - <LOD - - <LOD <LOD

240 - - - 140 - - 100 110

<LOD <LOD <LOD - <LOD - - <LOD <LOD

0.84 1.6 18 - <LOD - - 22 <LOD

1.5 0.51 4.3 - <LOD - - 5.6 <LOD

1.1 0.53 25 - <LOD - - 11 <LOD

25 15 760 - 0.92 - - 220 0.49

6.7 5.5 110 - 0.23 - - 53 0.22

70 76 660 - 2.2 - - 580 1

61 82 490 - 2 - - 520 0.91

30 48 270 - 1.6 - - 340 0.75

16 45 170 - 1.2 - - 280 0.63

26 66 190 - 1.7 - - 340 0.77

12 30 79 - 1 - - 190 0.53

22 59 150 - 1.6 - - 340 0.78

12 33 78 - 0.81 - - 180 0.37

3 8.3 22 - 0.23 - - 55 <LOD

13 37 75 - 0.89 - - 200 0.4

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - 13 <LOD

- - - <LOD - - 37 <LOD

- - - <LOD - - 120 <LOD

- - - <LOD - - 240 <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - 7.6 7.5

- - - 2.8 - - 66 8.5

- - - <LOD - - 1400 <LOD

- - - 21 - - 2100 15

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - <LOD - - <LOD <LOD

- - - 0.018 - - 0.13 0.016



HUMAN HEALTH QUANTITATIVE RISK ASSESSMENT - SOILS Auto SOM = 1% SOM = 1%

NATURAL GROUND SOM = 2.5%

1234 SOM = 6%

Test Proj
0.401333

a a a a a SOM = 1% a Sample Ref a 1428641 1428649 1428650 1428651 1428652 1428653 1428654 1428657 1428658 1428659 1428660 1428661

TP3 BH1 BH1 BH1 BH2 BH2 BH2 BH3 BH3 BH3 BH3 BH3

0.5 1.60-1.80 3.5 6.5 0.60-0.80 3.5 5.5 0.60-0.80 1.5 2.5 11 13.5

Asbestos in Soil N/A N/A N/A N/A 4 Detected 0 Not-detected - - - - - - Not-detected - - - -

pH - Automated no units 6.80 8.07 9.10 13 No Criteria 0 7.5 8.1 7.6 8.3 7.9 8.2 9.1 7.9 8.1 8.1 8.5 8.8

Total Cyanide mg/kg <LOD <LOD <LOD 3 53.00 0 <LOD - - - - - - <LOD - - - -

Total Organic Carbon (TOC) mg/kg <LOD 0.23 0.50 3 No Criteria 0 <LOD - - - - - - 0.5 - - - -

Total Sulphur % 0.01 0.03 0.05 11 No Criteria 0 - 0.053 0.014 0.042 0.053 0.017 0.028 0.014 0.019 0.021 0.022 0.02

Total Sulphate as SO4 % 0.01 0.05 0.07 11 No Criteria 0 - 0.068 0.014 0.053 0.069 0.017 0.062 0.021 0.036 0.056 0.05 0.05

Arsenic mg/kg 7.20 8.10 8.80 3 170 0 7.2 - - - - - - 8.8 - - - -

Cadmium mg/kg <LOD <LOD <LOD 3 532.00 0 <LOD - - - - - - <LOD - - - -

Chromium mg/kg 17.00 21.67 26.00 3 33000.00 0 17 - - - - - - 26 - - - -

Copper mg/kg 10.00 10.67 11.00 3 44000.00 0 11 - - - - - - 10 - - - -

Lead mg/kg 8.90 15.97 24.00 3 1300.00 0 24 - - - - - - 15 - - - -

Mercury mg/kg <LOD 0.53 0.60 3 170.00 0 0.6 - - - - - - <LOD - - - -

Nickel mg/kg 12.00 14.33 17.00 3 800.00 0 12 - - - - - - 17 - - - -

Selenium mg/kg <LOD <LOD <LOD 3 1800.00 0 <LOD - - - - - - <LOD - - - -

Zinc mg/kg 24.00 32.00 42.00 3 170000.00 0 30 - - - - - - 42 - - - -

0 Naphthalene mg/kg <LOD <LOD <LOD 3 1200.00 0 <LOD - - - - - - <LOD - - - -

1 Acenaphthylene mg/kg <LOD 0.24 0.63 3 29000.00 0 <LOD - - - - - - <LOD - - - -

0 Acenaphthene mg/kg <LOD <LOD <LOD 3 29000.00 0 <LOD - - - - - - <LOD - - - -

1 Fluorene mg/kg <LOD 0.13 0.30 3 20000.00 0 <LOD - - - - - - <LOD - - - -

1 Phenanthrene mg/kg <LOD 1.82 3.90 3 6200.00 0 1.5 - - - - - - <LOD - - - -

1 Anthracene mg/kg <LOD 0.60 1.70 3 150000.00 0 <LOD - - - - - - <LOD - - - -

1 Fluoranthene mg/kg <LOD 3.98 10.00 3 6300.00 0 1.9 - - - - - - <LOD - - - -

1 Pyrene mg/kg <LOD 3.75 9.60 3 15000.00 0 1.6 - - - - - - <LOD - - - -

1 Benzo(a)anthracene mg/kg <LOD 2.71 7.20 3 49.00 0 0.88 - - - - - - <LOD - - - -

1 Chrysene mg/kg <LOD 1.72 4.50 3 93.00 0 0.61 - - - - - - <LOD - - - -

1 Benzo(b)fluoranthene mg/kg <LOD 2.56 6.90 3 13.00 0 0.74 - - - - - - <LOD - - - -

1 Benzo(k)fluoranthene mg/kg <LOD 1.17 3.10 3 370.00 0 0.35 - - - - - - <LOD - - - -

1 Benzo(a)pyrene mg/kg <LOD 2.05 5.50 3 11.00 0 0.59 - - - - - - <LOD - - - -

1 Indeno(1,2,3-cd)pyrene mg/kg <LOD 0.90 2.60 3 150.00 0 <LOD - - - - - - <LOD - - - -

1 Dibenz(a,h)anthracene mg/kg <LOD 0.32 0.86 3 1.10 0 <LOD - - - - - - <LOD - - - -

1 Benzo(ghi)perylene mg/kg <LOD 1.03 3.00 3 1400.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aliphatic >EC5 - EC6 mg/kg <LOD <LOD <LOD 3 95000.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aliphatic >EC6 - EC8 mg/kg <LOD <LOD <LOD 3 150000.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aliphatic >EC8 - EC10 mg/kg <LOD <LOD <LOD 3 14000.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aliphatic >EC10 - EC12 mg/kg <LOD <LOD <LOD 3 21000.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aliphatic >EC12 - EC16 mg/kg <LOD <LOD <LOD 3 25000.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aliphatic >EC16 - EC21 mg/kg <LOD <LOD <LOD 3 225000.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aliphatic >EC21 - EC35 mg/kg <LOD <LOD <LOD 3 225000.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aromatic >EC5 - EC7 mg/kg <LOD <LOD <LOD 3 76000.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aromatic >EC7 - EC8 mg/kg <LOD <LOD <LOD 3 87000.00 0 <LOD - - - - - - <LOD - - - -

0 TPH-CWG - Aromatic >EC8 - EC10 mg/kg <LOD <LOD <LOD 3 7200.00 0 <LOD - - - - - - <LOD - - - -

1 TPH-CWG - Aromatic >EC10 - EC12 mg/kg <LOD 1.80 4.40 3 9200.00 0 <LOD - - - - - - <LOD - - - -

1 TPH-CWG - Aromatic >EC12 - EC16 mg/kg <LOD 2.87 7.60 3 10000.00 0 <LOD - - - - - - <LOD - - - -

1 TPH-CWG - Aromatic >EC16 - EC21 mg/kg <LOD 20.83 42.00 3 7600.00 0 20 - - - - - - <LOD - - - -

1 TPH-CWG - Aromatic >EC21 - EC35 mg/kg <LOD 27.33 76.00 3 7800.00 0 <LOD - - - - - - <LOD - - - -

Benzene mg/kg <LOD <LOD <LOD 3 90.00 0 <LOD - - - - - - <LOD - - - -

Toluene mg/kg <LOD <LOD <LOD 3 87000.00 0 <LOD - - - - - - <LOD - - - -

Ethylbenzene mg/kg <LOD <LOD <LOD 3 17000.00 0 <LOD - - - - - - <LOD - - - -

p & m-xylene mg/kg <LOD <LOD <LOD 3 17000.00 0 <LOD - - - - - - <LOD - - - -

o-Xylene mg/kg <LOD <LOD <LOD 3 17000.00 0 <LOD - - - - - - <LOD - - - -

Total Phenols (monohydric) mg/kg <LOD <LOD <LOD 3 440.00 0 <LOD - - - - - - <LOD - - - -

MTBE (Methyl Tertiary Butyl Ether) mg/kg <LOD <LOD <LOD 3 49.00 0 <LOD - - - - - - <LOD - - - -

MTBE (Methyl Tertiary Butyl Ether) mg/kg <LOD <LOD <LOD 3 49.00 0 <LOD - - - - - - <LOD - - - -

Benzene mg/kg <LOD <LOD <LOD 3 90.00 0 <LOD - - - - - - <LOD - - - -

Toluene mg/kg <LOD <LOD <LOD 3 87000.00 0 <LOD - - - - - - <LOD - - - -

o-Xylene mg/kg <LOD <LOD <LOD 3 17000.00 0 <LOD - - - - - - <LOD - - - -

Water Soluble SO4 16hr extraction (2:1 Leachate 

Equivalent)
g/l 0.00 0.03 0.07 13 No Criteria 0 0.043 0.026 0.015 0.019 0.074 0.032 0.02 0.0046 0.013 0.015 0.027 0.037

ASSESSMENT 

CRITERIA

No. > 

AC
DETERMINAND UNITS MINIMUM AVERAGE MAXIMUM

No. of 

TESTS

Assessment Criteria Source: SGVs, GACs and S4ULs

Soil Organic Matter (%): SOM = 1%

GAC

Assessment Scenario: POSpark



HUMAN HEALTH QUANTITATIVE RISK ASSESSMENT - SOILS

NATURAL GROUND

1234

Test Proj

a

Asbestos in Soil 

pH - Automated

Total Cyanide

Total Organic Carbon (TOC)

Total Sulphur

Total Sulphate as SO4

Arsenic

Cadmium

Chromium

Copper

Lead

Mercury

Nickel

Selenium

Zinc

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene

Dibenz(a,h)anthracene

Benzo(ghi)perylene

TPH-CWG - Aliphatic >EC5 - EC6

TPH-CWG - Aliphatic >EC6 - EC8

TPH-CWG - Aliphatic >EC8 - EC10

TPH-CWG - Aliphatic >EC10 - EC12

TPH-CWG - Aliphatic >EC12 - EC16

TPH-CWG - Aliphatic >EC16 - EC21

TPH-CWG - Aliphatic >EC21 - EC35

TPH-CWG - Aromatic >EC5 - EC7

TPH-CWG - Aromatic >EC7 - EC8

TPH-CWG - Aromatic >EC8 - EC10

TPH-CWG - Aromatic >EC10 - EC12

TPH-CWG - Aromatic >EC12 - EC16

TPH-CWG - Aromatic >EC16 - EC21

TPH-CWG - Aromatic >EC21 - EC35

Benzene

Toluene

Ethylbenzene

p & m-xylene

o-Xylene

Total Phenols (monohydric)

MTBE (Methyl Tertiary Butyl Ether)

MTBE (Methyl Tertiary Butyl Ether)

Benzene

Toluene

o-Xylene

Water Soluble SO4 16hr extraction (2:1 Leachate 

Equivalent)

DETERMINAND

1431824 1431829

TP4 TP6

0.90-1.00 1.40-1.50

Not-detected Not-detected

- 6.8

- <LOD

- 0.2

- 8.3

- <LOD

- 22

- 11

- 8.9

- <LOD

- 14

- <LOD

- 24

- <LOD

- 0.63

- <LOD

- 0.3

- 3.9

- 1.7

- 10

- 9.6

- 7.2

- 4.5

- 6.9

- 3.1

- 5.5

- 2.6

- 0.86

- 3

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- 4.4

- 7.6

- 42

- 76

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- <LOD

- 0.025



1

1 PHYTOTOXICITY RISK ASSESSMENT

1

1

1 TABLE SHOWING PHYTOTOXICITY ASSESSMENT FOR MADE GROUND

1

1

1

Copper mg/kg 23.00 - 150.00 12 200.00 0 -

1

Nickel mg/kg 13.00 - 77.00 12 110.00 0 -

1

Zinc mg/kg 49.00 - 240.00 12 300.00 0 -

1

1 TABLE SHOWING PHYTOTOXICITY ASSESSMENT FOR NATURAL GROUND

1

1

1

Copper mg/kg 10.00 - 11.00 3 200.00 0 -

1

Nickel mg/kg 12.00 - 17.00 3 110.00 0 -

1

Zinc mg/kg 24.00 - 42.00 3 300.00 0 -

1234

Test Proj

DETERMINAND UNITS MINIMUM AVERAGE MAXIMUM
No. of 

TESTS

ASSESSMENT 

CRITERIA
DETAILS

No. of 

TESTS
DETERMINAND UNITS MINIMUM AVERAGE MAXIMUM DETAILS

Risk Criteria:  British Standard 

BS 3882:2007 (Specification for 

topsoil and requirements for 

use)

No. > 

AC

ASSESSMENT 

CRITERIA

No. > 

AC



TABLE SHOWING WATER PIPELINE ASSESSMENT

PE EXCEEDED PVC EXCEEDED

GROUP 1

Total VOC (with TICs)* µg/kg 500.00 NO 125.00 NO <LOD

BTEX & MTBE µg/kg 100.00 NO 30.00 NO <LOD

GROUP 2

**Total SVOC Suite (with TIC) mg/kg 2.00 NO 1.40 NO

Phenols mg/kg 2.00 NO 0.40 NO

Cresols & Chlorinated Phenols mg/kg 2.00 NO 0.04 NO

†Ethers mg/kg 0.50 - 1.00 -

†Nitrobenzene mg/kg 0.50 - 0.40 -

†Ketones mg/kg 0.50 - 0.02 -

†Aldehydes mg/kg 0.50 - 0.02 -

GROUP 3

Mineral Oils (C11 to C20) mg/kg 10.00 YES No effect NO 1400.00

GROUP 4

Mineral Oils (C21 to C40) mg/kg 500.00 YES No effect NO 2100.00

GROUP 5^

Conductivity µ2/cm - - - - -

Redox Potential mV - - - - -

pH - - - -

GROUP 6

†Amines ug/kg N/A - No effect - -

NOTES:

*Minus total concentration of BTEX + MTBE.

**Minus total concentration of phenols, cresols and chlorinated phenols.

†Only required if current or historical site use indicates they may be present.

^Only applicable when selecting suitable barrier pipe (see UKWIR Guidance document) 

RISK CRITERIA:

UK Water Industry Research (UKWIR). Guidance for the Selection of Water Supply 

Pipes to be used in Brownfield Sites. Ref. 10/WM/03/21. 2010

DETERMINAND UNITS
MAXIMUM 

CONCENTRATION

THRESHOLD THRESHOLD

POTABLE WATER PIPELINE RISK ASSESSMENT

1234

Test Proj



BURIED CONCRETE ASSESSMENT

1234 Mobile

Test Proj Mobile

TABLE SHOWING BURIED CONCRETE ASSESSMENT

SOIL GROUP DETERMINAND UNITS NO. OF TESTS MIN MAX
CHARACTERISTIC 

VALUE
BRE CLASSIFICATION

Total Potential Sulfate % 2 <LOD 0.18 0.18

Water Soluble Sulphate as SO4 g/l 7 0.02 0.13 0.130

pH - 7 6.6 8.6 6.6 AC-1

Total Potential Sulfate % 11 <LOD 0.16 0.16

Water Soluble Sulphate as SO4 g/l 13 0.00 0.07 0.074

pH - 13 6.8 9.1 6.8 AC-1

Sulphate as SO4 g/l 0

pH - 0

OTHER FACTORS CONSIDERED:

The Characteristic Value is based on lowest pH value / highest SO4.

Where the DS Class if different for soluble sulphates and total potential sulphates, the highest DS Class is adopted in accordance with BRE Special Digest 1:2005, 3rd Edition, 

‘Concrete in Aggressive Ground.’ However, if the assessment of TPS is not appropriate (owing to low oxidisable sulphates) only the soluble sulphates have been considered.

MADE GROUND

NATURAL GROUND

GENERAL NOTES:

GROUNDWATER

Pyritic soils (Made Ground) have not been encountered or considered in this assessment.

Pyritic soils (Natural Ground) have not been encountered in this assessment.

DS1

DS1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F: 

NOTES ON 

LIMITATIONS 



 

 

 

LUSTRE CONSULTING, ENVIRONMENTAL AND GEOTECHNICAL CONSULTANCY SERVICES 
NOTES ON LIMITATIONS 

General 

Lustre Consulting have completed the attached report for the use of the Client detailed on the front cover 

and those parties to whom Lustre Consulting has agreed to provide and has provided an executed 

warranty agreement, or to whom an assignment of the benefit of this report has been agreed. 

Third parties are not entitled to use or rely upon the contents of the report unless written approval has 

been given by Lustre Consulting; (due to legal requirements, a charge may be levied as a condition of 

such approval, in which case approval shall not be effective unless and until such a charge has been 

paid in full). 

Lustre Consulting accepts no responsibility or liability for: 

a) any use of this report for any purpose or project other than that for which it was commissioned, 

and 

b) any use of this report by any third party to whom approval for use has not been given and any 

conditions applicable to such use have been met. 

Phase I Environmental Risk Assessments, Desk Studies and Site Audits 

The work completed and utilised to provide this report comprises a study of available documentation.  

The opinions and results presented in this report have been arrived at by utilising the finite amount of 

data available at the time of writing and are relevant only to the purpose for which the report was 

commissioned.  The data which has been reviewed should not be considered exhaustive and has been 

accepted in good faith as providing true and representative information pertaining to site conditions.  

Should additional information become available which may affect the opinions expressed in this report, 

Lustre Consulting reserves the right to review this information and, if warranted, to modify the opinions 

presented in the report accordingly. 

It should be noted that the risks which are identified in this report are perceived risks based on the 

available information at the time of writing and that the actual risks associated can only be assessed 

following a physical investigation of the site. 

Phase II Site Investigations 

The intrusive investigation has been completed to provide information concerning the type and degree 

of contamination present along with ground and groundwater conditions which facilitates a reasonable 

risk assessment to be completed.  The stated objectives of the ground investigation have been limited 

to assessing the proven risks which are associated with potential human targets, building materials, the 

environment (including adjacent land), and to surface water and groundwater. 

The amount of exploratory work, chemical testing and monitoring completed as part of this project has 

potentially been restricted by the short timescale available, and the locations of exploratory holes 

undertaken have potentially been restricted to areas unoccupied by buildings(s) and buried services.  A 

more comprehensive post demolition / decommission investigation may be required if the site is to be 

redeveloped.  For these reasons any costs included in relation to site remediation must be considered 

as tentative only at this time. 

The exploratory holes investigate only a small volume of the ground in relation to the size of the site and 

therefore, can only provide a “snap shot” or general indication of ground conditions located on the site.  

The fact that the site has been investigated does not preclude the existence of localised “hotspots” of 

contamination where concentrations may be significantly higher than those actually encountered. 

The risk assessment and opinions provided in this report take into account currently available guidance 

values relating to acceptable contamination concentrates; no liability can be accepted for the 

retrospective effects of any future changes or amendments to these values. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


