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LKC251564-B1-GI-Heywood Old Road, Middleton R2  ii 

EXECUTIVE SUMMARY 

Site Details 

Location East of Heywood Old Road, south of Langley Lane, Birch, Middleton.  
Centred at approximate National Grid Reference 385375E 407505N. 

Area 3.5Ha. 
Topography 106-115 metres above ordnance datum (AOD). 

Site is slopes up to the south-east. 
Current Site Use Vacant area of grassed land. A single shed is located in the north-west of 

the site. 
Proposed Development New school building and associated infrastructure including a nature walk.   

New access road with retaining structures adjacent to Whittle Brook. 

Site Seƫng 

Main Historical Features Onsite: Sand pit, Field, Whittle Book, unreferenced building, Pond 
Surrounding Area: Sand pit, Fields, Pond. 

Geology / Hydrogeology Artificial: No BGS recorded artificial. 
Superficial: Till (Diamicton). Secondary Undifferentiated Aquifer. 
Bedrock: Pennine Lower Coal Measures (sandstone), Lower Coal Measures. 
Secondary A Aquifer. 

Landfills / Infilled Ground No recorded landfills. 3no. Potentially infilled ground identified including 
ponds and sand pit. 

Site Reconnaissance Groundcover comprises rough undulating grassland, 1no. building was 
observed on site comprising wooden structure probable use to house 
horses. Site is secured by electrical fence to the north, barbed wire and 
security fencing to the west and south with residential fence lines located 
on the eastern boundary. The study site generally slopes to the south-east; 
a small valley is present to the north-west. A legacy borehole was noted 
during the site investigation. No visual or olfactory evidence of 
contamination was identified during the site reconnaissance. 

Recommendations Site Investigation was recommended to further assess geo-environmental 
risk. 

Ground InvesƟgaƟon Work Undertaken 

Date of Investigation: 2nd to 5th December 2025. 
Intrusive Investigation Work 
Undertaken: 

12no. mechanically excavated trial pits. 
1no. cable percussion boreholes. 
4no. BRE365 soakaway tests. 
8no. Cone penetration tests (CPT). 
Contamination and geotechnical testing. 

Ground CondiƟons  

Made Ground / Topsoil Made ground generally comprised slightly gravelly sandy silt with ceramic 
and brick fragments to depths of 0.20-0.50mbgl (ref: TP102, TP103, TP106, 
TP107, TP110, SA101 & CP101). 
Topsoil was noted within the other trial pits and BRE365 soakaway pits. 

Superficial Firm to stiff light brown gravelly sandy silty clay was encountered within 
TP101, TP105, TP108 & TP110. 
Brown gravelly silty Sand was encountered within TP102, TP103, TP104, 
TP106, TP107, TP111, TP112, SA102, SA103, SA104 & CP101. 
Brown gravelly sandy silt encountered within TP109 & SA101. 

Bedrock  Not encountered.  
Groundwater Groundwater strikes were recorded during the investigation in trial pits 

and boreholes. This data is provided in the profile logs (Appendix C). 
Groundwater strikes were recorded between 1.0mbgl to 5.50mbgl in 
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TP102, TP107, TP108, TP109, TP112 & CP101. No groundwater strikes were 
recorded within the remainder of the trial pits. 

Permeability Slow draining in the majority of test locations. 
For SA104, the permeability at test depth has been calculated within an 
order of magnitude of 10-5m/sec.  

Geotechnical Assessment 

Allowable Bearing Pressure The medium dense SAND at 1.20m returns an average ABC of c.160kN/m2, 
for traditional strip foundations.  When considering the presence of 
groundwater this will be reduced to c.80kN/m2 .  

Anticipated Foundation Type It is considered that the building will include large spans and therefore strip 
foundations may not be appropriate.  Pad or pile foundations supporting 
column loads are considered more suitable. 
Cladding and curtain walls can be supported by traditional shallow 
foundations such as strip or trench.  

Earthworks Strategy The predominantly granular soils are likely to be suitable for re-use as a 
general engineered fill in accordance with Class 2A of the Specification for 
Highway Works Series 600. 

Other Considerations A high voltage electricity cable is noted running generally east to west 
across the school site.  The location of this should be confirmed on site and 
an appropriate standoff distance factored into the proposed layout and 
foundation design.  
Consideration of effects of trees also needs to be considered should clay 
strata be used to support foundations.  
Concrete should be designed in accordance with DS-1 AC-1s at the location 
of the proposed school building. DS-1 AC-2z may be required in the south 
and north of the site. Further investigation is advisable. 
Temporary support of all excavations will be required. 

ContaminaƟon Risk Assessment 

Pollutant Linkage Risk Assessment 

1 

Asbestos 
PAHs 
Petroleum hydrocarbons 
Metals 

Low No remediation required. 

2 Naphthalene Low No remediation required. 

3 Carbon dioxide, Methane Moderate / Low No remediation required. 

4 
PAHs, petroleum 
hydrocarbons, metals  Low No remediation required. 

5 PAHs, petroleum 
hydrocarbons 

Low Utility provider risk assessment to be completed. 
Standard PE pipe likely to be acceptable. 

  

Waste Assessment 

The results show that all the samples tested by LKC are classified as non-hazardous for disposal.  

RemediaƟon RecommendaƟons 

PL Recommendation 
1 No remediation required. 
2 No remediation required. 
3 No remediation required. 
4 No remediation required. 
5 Potable water pipe assessment required. Standard PE pipe likely to be acceptable. 
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Other Considerations 
Unexpected Contamination 
Re-use of Site Generated Material 
Stockpile Management 
Disposal 
Control of Water 
Health and Safety Considerations 
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1. IntroducƟon 
1.1. Background 

LK Consult Ltd (LKC) has been commissioned to carry out a Phase 2 Geo-Environmental InvesƟgaƟon, 
Risk Assessment and Outline RemediaƟon Strategy for Heywood Old Road. The invesƟgaƟon was 
undertaken in support of a planning applicaƟon to develop the site for a SEN school.  

The following work has previously been undertaken: 

 Preliminary Risk Assessment (PRA) report, undertaken by LKC (Ref: LKC251564-A1-PRA-
Heywood Old Road R0, dated 24th December 2025). 

This invesƟgaƟon has been undertaken to confirm the ground condiƟons below the site and to allow 
a contaminaƟon and geotechnical assessment to be undertaken. 

The invesƟgaƟon will aim to confirm the risks of the potenƟal pollutant linkages idenƟfied in the PRA 
and recommend further assessment / remediaƟon, as required. 

A summary of the site details is presented in Table 1-1. Figure 1 indicates the site locaƟon and 
boundary plan. Figure 2 indicates the proposed development. 

Location 
East of Heywood Old Road, south of Langley Lane, Birch, Middleton.  
Centred at approximate National Grid Reference 385375E 407505N. 

Area 3.5Ha. 

Topography 
106-115 metres above ordnance datum (AOD). 
Site is slopes up to the south-east. 

Current Site Use Vacant area of grassed land. A single shed is located in the north-west of the site. 
Proposed 
Development 

New school building and associated infrastructure including a nature walk.   
New access road with retaining structures adjacent to Whittle Brook.  

Table 1-1: Summary of site details.  
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2. Summary of Preliminary Risk Assessment (PRA)  
2.1. Phase 1 Preliminary Risk Assessment (PRA)  

PerƟnent informaƟon has been summarised from the PRA in Table 2-1.  

Main Historical Features 
Onsite: Sand pit, Field, Whittle Book, unreferenced building, Pond 
Surrounding Area: Sand pit, Fields, Pond. 

Geology / Hydrogeology 

Artificial: No BGS recorded artificial. 
Superficial: Till (Diamicton). Secondary Undifferentiated Aquifer. 
Bedrock: Pennine Lower Coal Measures (sandstone), Lower Coal Measures. 
Secondary A Aquifer. 

Landfills / Infilled Ground No recorded landfills. 3no. Potentially infilled ground identified. 

Site Reconnaissance  

Groundcover comprises rough undulating grassland, 1no. building was 
observed on site comprising wooden structure probable use to house horses. 
Site is secured by electrical fence to the north, barbed wire and security fencing 
to the west and south with residential fence lines located on the eastern 
boundary. The study site generally slopes to the south-east; a small valley is 
present to the north-west. A legacy borehole was noted during the site 
investigation. No visual or olfactory evidence of contamination was identified 
during the site reconnaissance. 

Table 2-1: Summary of site details, historical review, environmental settings, and site reconnaissance. 

Table 2-2 summarises the geotechnical constraints. This has been updated to consider the previous 
site invesƟgaƟon work.  

Coal Mining Site is not within a Development High Risk Area. No further assessment 
required. 

Slope Stability  A new access road is proposed along the crest of the Whittle Brook valley in the 
north of the site. Consideration should be given to the stability of the slope with 
addition loadings from the road.  

Ground Stability Hazards No to low hazard identified. No further action required. 
Made Ground Unknown depth and constituent of made ground across the site. 

Initial information indicates relatively shallow made ground. 
Unlikely to be a suitable founding stratum unless engineering work is 
undertaken. No made ground was encountered by the previous investigation.  

Superficial Clay from previous investigation was described as soft to very stiff.  
Sand described as loose to medium dense. 
Clay and sand encountered below site.  
Strata may be variable giving differential settlement. 

Bedrock Unknown depth to bedrock. 
Groundwater Shallow groundwater encountered by previous investigation.  

Shallow / fluctuating groundwater can affect the strength of the soil, 
particularly in granular ground. 
Shallow groundwater can also affect construction works. 

Plasticity Plasticity of clay deposits should be confirmed, particularly where trees are 
present or proposed, to identify the shrink / swell risk. 
Clay recorded on site. 

Sulphate Unknown sulphate content of the made ground and natural. 
Road / Pavement Design Unknown CBR values for footpath and road design. 

Table 2-2: Summary of geotechnical constraints. 
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2.2. Previous Site Investigations  

Wardell Armstrong completed 6no. trial pits (TP11 to TP16) and 2no. boreholes (BH2 & BH3) on the 
subject site within the Phase 2 Ground invesƟgaƟon for the wider school site (ref: GM11081/FINAL 
dated July 2020). Plate 2-1 shows the locaƟons of the exploratory holes on the LKC subject site. 

Plate 2-1: Extract of Exploratory Hole LocaƟon Plan from GM11081/FINAL. 

Profile logs, laboratory test results and gas monitoring results are provided in Appendix A.  Ground 
conditions and contamination assessment, from relevant exploratory holes, are summarised in Table 
2-3 below. 

Made Ground 
No made ground was encountered on the site. The site is surfaced by grass 
over topsoil.  

Superficial 
Superficial deposits comprised soft to very stiff occasionally sandy and silty 
gravelly clay to 3-4mbgl. Very loose to medium dense sand was recorded 
between 0.70mbgl and 10.00mbgl and generally underlies the clay.   

Bedrock  Bedrock was not encountered by the Wardell Armstrong investigation.   

Groundwater 
Shallow groundwater has been monitored across the site at depths between 
0.80-7.56mbgl.  

Obstructions No obstructions were encountered.   
Report Assessment and 
Observations for 
Contamination 

No made ground was encountered on the subject site. All contaminants were 
below relevant screening values. The risk to human health was considered low.  
6no. gas monitoring visits noted gas regime was CS1.  

Table 2-3: Summary of Ground Conditions and contamination assessment. 

2.3. Conceptual Model  

The preliminary contaminaƟon conceptual model using contaminant-pathway-receptor linkages based 
on guidance in LCRM1 has been summarised in Table 2-3. 

Each pollutant linkage is described along with an assessment of the risk based upon guidance on 
probabiliƟes and consequences outlined in CIRIA C5522. The risk matrix is provided in Appendix B. 
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PL Contaminants of Concern 
(source) 

Pathway Receptor Probability Consequence Risk Assessment and Recommendations 

1 
Asbestos, heavy metals, 
PAHs (shallow made ground) 

Dermal contact. 
Inhalation of soil, fibres, and 
dust. 
Ingestion of soils, dust, home-
grown produce, soil attached 
to home-grown produce.  
Windblown dust. 

Future site 
users. 

Low 
Likelihood Medium 

Moderate 
/ Low 

(localised) 

Significant contamination not anticipated given the site 
history. No made ground encountered in previous 
investigation. Limited made ground likely around shed on 
site. The probability is considered low likelihood until 
ground conditions have been established on site. 
Recommendations: Site Investigation to confirm ground 
conditions with confirmatory testing. 

2 
PAHs such as naphthalene 
(shallow made ground) 

Inhalation of vapours. 
Migration via permeable 
strata and preferential 
pathways. 

Future site 
users. 

Unlikely Medium Low 

No significant source of volatile contamination noted 
from site history and the anticipated ground conditions 
below the site.  
Recommendations: Confirmatory intrusive investigation 
with testing as part of recommendations for PL1. 

3 
Hazardous / ground gas: 
methane, carbon dioxide 
(shallow made ground) 

Migration via permeable 
strata and preferential 
pathways. 
Inhalation of gas. 
Explosion in confined spaces. 

Future site 
users. 
Buildings. 

Unlikely Severe 
Moderate 

/ Low 

Unlikely as no significant source of gas identified within 
influencing distance of the site. Previous investigation 
encountered CS1 conditions on site.  
Recommendations: No gas monitoring required unless 
evidence of significant thickness of organic and / or 
putrescible material identified on site. 

4 
Metals, PAHs (shallow made 
ground) 

Surface run-off. 
Migration via permeable 
strata and preferential 
pathways.  
Perched waters migration. 

Groundwater 
Surface 
water 

Unlikely Medium Low 

Unlikely as no significant source of mobile contamination 
identified. 
Recommendations: No further assessment required 
unless evidence of significantly mobile contamination 
identified on site. 

5 
PAHs such as naphthalene 
(shallow made ground) 

Ingestion of tainted water 
supply. 

Future site 
users. 
Water pipes. 

Unlikely Medium Low 

Unlikely due to limited to no made ground expected.  
Recommendations: Sampling required if made ground at 
possible pipeline depth. Water pipeline risk assessment 
required. 

Table 2-3: Preliminary Contamination Conceptual Model.
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3. Ground InvesƟgaƟon 
3.1. Site Investigation Design and Methodology  

The invesƟgaƟon was carried out on 2nd – 5th December 2025 and comprised the following:  

 1no. cable percussion boreholes drilled to 25.05mbgl (ref. CP101). 
 12no. trial pits (using JCB 3CX) excavated to 2.20-2.80mbgl (ref. TP101 to TP112). 
 8no. cone penetration testing (CPT) tests. 4no. tests to a depth of 20.00mbgl within the area of 

the proposed retaining wall. 4no. tests to a depth of 25.00mbgl within the area of the proposed 
school building. 

 4no BRE365 Soakaway tests. (Ref: SA101 – SA104). 

All site invesƟgaƟon locaƟons are shown in Figure 3. 

The locaƟons were chosen to allow adequate assessment of ground condiƟons across the site . Table 
3-1 details the site invesƟgaƟon locaƟons.  The sampling locaƟons target depths around the school 
and the proposed access road were determined in conjuncƟon with the appointed engineer.  

Site Investigation Locations Rationale 

CPT101-CPT104 
To gain geotechnical information within proposed new access road 
retaining wall construction. 

CPT105-CPT108 To gain geotechnical information within the proposed footprint of the 
school. 

CP101 
To confirm ground interpreted by the CPT Rig and confirm deeper ground 
conditions. 

SA101-SA104 BRE365 soakaway tests undertaken to prove permeability of soils. 
TP101-TP112 To confirm ground conditions across the whole study area. 

Table 3-1: Summary of Sampling Locations. 

The number of site invesƟgaƟon points corresponds to approximately one locaƟon per 35m square 
centres. This is considered to be a conservaƟve sampling density and is in line with BS101753 for a 
‘detailed invesƟgaƟon’. 

All borehole and trial pit profile logs are provided in Appendix C and are in line with BS14688-14 and 
BS59305. The CPT logs are provided in Appendix D.  

3.2. Sampling Protocol  

3.2.1. Soil Sampling (ContaminaƟon) 

Standard sampling protocol and preservaƟon of samples was undertaken as described in the EA 
guidance on site invesƟgaƟon6.  

Soil was collected for onsite tesƟng for total volaƟle organic compounds (TVOCs) using a 
photoionisaƟon detector (PID) fiƩed with a 10.6eV lamp and moisture trap. A plasƟc zip bag was half 
filled with soil allowing a suitably sized headspace. The bag was sealed and stored for at least 20 
minutes before being tested. Results of the PID readings are presented on the profile logs (Appendix 
C). The onsite monitoring was carried out in line CIRIA C6657 to aid in screening samples for volaƟle 
analysis. 

Soil samples of approximately 500g were recovered in amber jars and plasƟc tubs. All the samples 
were sent to DETS laboratory for chemical tesƟng. 

Many of the contaminaƟon tests are UKAS or MCERTS accredited and further details are given in the 
CerƟficate of Analysis presented in Appendix E. Table 3-2 shows the soil tesƟng undertaken. 
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Testing 
No. 

Samples 
Justification 

Metals / metalloids, pH, water 
soluble sulphate, speciated PAHs, 
SOM and asbestos screen.  

5 
A basic suite with a broad selection of contaminants 
where no significant evidence of contamination was 
identified (except for rare brick and ceramic). 

LKC Waste Suite 1 
Samples of representative material which may be 
earmarked for disposal. 

Table 3-2: Summary of Soil Testing. 

Notes: 

If asbestos present during screen identification and quantification will be undertaken. 
Metal/metalloids=arsenic, cadmium, chromium, (total and hexavalent), copper, lead, mercury, nickel, selenium, vanadium, 
zinc, and boron; PAH=polycyclic aromatic hydrocarbons.  

3.2.2. Soil Sampling (Geotechnical) 

Soil samples taken during the invesƟgaƟon were collected in tubs, bulk bags and sealed U100 tubes 
for sent to Murray Rix Laboratories and DETS for geotechnical tesƟng. 

Table 3-3 shows the geotechnical tesƟng undertaken.  CerƟficates of analysis are presented in 
Appendix F. 

Testing No. Samples 
Atterberg Limits (plasticity testing) 2 
Particle Size Distribution (PSD) fine and coarse grain 6 
Particle Size Distribution (PSD) coarse grain 2 
Moisture Content 2 
Rammer Compaction Test (2.5kg) 2 
BRE Suite Short 3 

Table 3-3: Summary of Geotechnical Testing Undertaken. 

3.3. In-situ Testing 

3.3.1. Geotechnical TesƟng 

The CPT report is provided in Appendix D.  

In-situ geotechnical tests were performed in the cable percussion borehole to further characterise the 
sub-soil condiƟons. The following tests were undertaken: 

 Standard Penetration Tests (SPTs) were performed in the cable percussion boreholes at 
approximately 1m intervals within the first 5.00mbgl then approximately 1.50mbgl intervals 
alternating U100 where possible.  

 Shear vane tests (giving undrained shear strength) were performed in the trial pits within 
cohesive strata.  

 Lightweight Deflectometer Tests were undertaken to provide equivalent CBR values for road 
and pavement design. 

Shear vanes tests were not always possible due to the friable or sandy nature of some of the clay 
deposits.  

The results are provided within Appendix C. 
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. 

3.3.2. Soakaway Tests 

Soakaway tests were undertaken in SA101-SA104 in accordance with BRE Digest 3658 in machine 
excavated trial pits. The locaƟons and depths were determined in conjuncƟon with the appointed 
engineer.  The arisings were logged in accordance with BS14688-19 and BS5930.  Test results are 
provided in Appendix G. 

3.4. Gas Monitoring 

Gas monitoring was not carried out as part of this invesƟgaƟon and has been carried out previously by 
Wardell Armstrong (Appendix A).  

A Moderate / low risk was idenƟfied in the preliminary contaminaƟon conceptual model for gas 
(Pollutant Linkage 3) and further acƟon was only recommended if significant organic / putrescible 
material was idenƟfied on site. Based on the ground condiƟons encountered, LKC did not consider gas 
monitoring to be required. This is discussed further in SecƟon 5.3.  
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4. Ground CondiƟons 
4.1. Geology 

The ground condiƟons beneath the site are summarised below.  

4.1.1. Made Ground 

Made ground generally comprised slightly gravelly sandy silt with ceramic and brick fragments to 
depths of 0.20-0.50mbgl (ref: TP102, TP103, TP106, TP107, TP110, SA101 & CP101). 

Topsoil was noted within the other trial pits and BRE365 soakaway pits. 

4.1.2. Natural Strata 

Site comprised various superficial strata which are summarised below: 

Firm to sƟff light brown gravelly sandy silty clay was encountered within TP101, TP105, TP108 & TP110. 

Brown gravelly silty Sand was encountered within TP102, TP103, TP104, TP106, TP107, TP111, TP112, 
SA102, SA103, SA104 & CP101. 

Brown gravelly sandy silt encountered within TP109 & SA101. 

The CPT logs within the proposed road area (CPT101-CPT104) encountered refusals from 19.41mbgl 
to 19.97mbgl. CPTs carried out within the proposed school area (CPT105-CPT108) generally 
corroborated the profile logs with refusals encountered from c. 21.36mbgl to 24.97mbgl.   

4.1.3. ContaminaƟon 

There was no visual / olfactory evidence of hydrocarbons or volaƟle contaminants in any locaƟons. 
The PID recorded a maximum of 0.1ppm TVOC in the samples.  

4.2. Groundwater 

4.2.1. Groundwater Levels 

Groundwater strikes were recorded during the invesƟgaƟon in trial pits and boreholes. This data is 
provided in the profile logs (Appendix C). Groundwater strikes were recorded between 1.0mbgl to 
5.50mbgl in TP102, TP107, TP108, TP109, TP112 & CP101. No groundwater strikes were recorded 
within the remainder of the trial pits. 

A legacy borehole was idenƟfied on site from the previous site invesƟgaƟon undertaken by Wardell 
Armstrong in the year 2020, the results are summarised below: 

Groundwater depth 4.08mbgl 

Well installation depth 7.97mbgl 

Table 4-2: Summary of Geotechnical Testing Undertaken. 

4.2.2. ContaminaƟon 

No evidence of contaminaƟon was idenƟfied in the groundwater during invesƟgaƟon work or 
monitoring. No free phase hydrocarbons were detected. 

4.3. Permeability Tests  

4.3.1. Soakaway Tests 

The results of the soakaways are presented in Appendix G. 

BRE36510 indicates that the calculaƟon of the soil infiltraƟon rate is made from the Ɵme taken for the 
water level to fall from 75% to 25% effecƟve storage depth in each pit. 
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Soil infiltraƟon rate, 𝑓 =
௏೛ళఱషమఱ

௔೛ఱబ ×௧೛ళఱషమ  
 

Where: 

Vp75-25 = the effective storage volume of water in the trial pit between 75% and 25% effective depth. 
ap50 = the internal surface area of the trial pit up to 50% effective depth including the base area. 

tp75-25 = the time for the water level to fall from 75% to 25% effective depth. 

Due to the slow rate at which water drained, three tests were not carried out in SA101-SA103,  and 
tests were terminated before the required effecƟve depth, therefore the permeability rate could not 
be calculated.  

For SA104, the permeability at test depth has been calculated within an order of magnitude of 10-

5m/sec.  
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5. Geotechnical Assessment 
5.1. Proposed Development 

It is understood that the proposed development will comprise a new school with associated 
landscaping and infrastructure.  

Details of the proposed loadings are not known.  

Trial pits and bulk samples for earthwork specificaƟon were analysed on the potenƟal for significant 
earthworks and levelling at the site, including the proposed nature trail in the southern part of the 
site.  Once final levels have been confirmed that further assessment on the potenƟal earthworks 
required may be provided.  

Given the nature of the proposed development the structure is considered to meet the criteria of 
Geotechnical Category 2 of Eurocode 711. 

5.2. Summary of Ground Conditions 

Ground condiƟons idenƟfied at the site are detailed in SecƟon 4.1 and typically comprises made 
ground up to 0.50mbgl over natural granular and cohesive superficial deposits of sand and clay to the 
compleƟon depths invesƟgated. 

A high voltage electricity cable is noted running generally east to west across the school site.  The 
locaƟon of this should be confirmed on site and an appropriate standoff distance factored into the 
proposed layout and foundaƟon design.  

5.3. Site Preparation 

The site should be cleared and any vegetaƟon below areas of proposed development stripped in 
accordance with Series 200 of the SpecificaƟon for Highway Works12. This should include: 

 Roots present below the footprint of proposed structures and infrastructure should be grubbed 
out and the resulting void infilled with suitable compacted engineered fill. 

 Redundant services should be sealed off and grubbed out and replaced with suitable compacted 
engineered fill; and, 

The near surface soils may potenƟally be disturbed by weathering and site traffic. PrecauƟons should 
be taken to avoid this, as excessive disturbance may result in more onerous floor slab design, road cap 
thickness and increased amount of site disposal etc. Based on site observaƟons the near surface soils 
may require at least some treatment or reinforcing to allow safe movement of construcƟon plant and 
labour. A working plaƞorm will be required for piling plant. 

5.4. Foundation Conditions and Bearing Capacity 
5.4.1. General 
The natural granular material has been assessed using in-situ testing by CPT and SPT to obtain the 
density of the material.  The natural cohesive material has been assessed using in-situ testing by Cone 
Penetrometer Testing (CPT), SPT and Hand Shear Vane (HV) to obtain the undrained shear strength 
(su) of the material. The results of the in-situ testing are provided in the exploratory hole Profile Logs 
(Appendix C) and the CPT logs (Appendix D). 

Considering logs within the footprint of the proposed building (CP101 & CPT105-108) the underlying 
strata is predominantly sand.  Using the SPT results to a depth of 8mbgl and plotting them for 
Allowable Bearing Capacity (ABC) vs depth (shown in Graph 5-1), return an average ABC of c. 
160kN/m2. 

The presence of groundwater (GW) has the potential to reduce the ABC of a granular material by as 
much as 50%.  GW has been recorded at 0.50mbgl in the CPT locations, but at deeper depths in the 
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cable percussive borehole (5mbgl) and was not recorded in the trial pits undertaken in/near the 
footprint of the building.  The trial pits were advanced to c.2.50mbgl.  Previous reporting undertaken 
by Wardell Armstrong (WA) includes a cable percussive borehole (CP2) located in the area of the 
proposed building, this recorded a groundwater strike at 4mbgl, rising to 2m bgl and was monitored 
on 5 subsequent occasions, with the groundwater level ranging between 1.24m and 3.21mbgl, 
indicating a mobile, fluctuating water table. 

Considering the GW recorded in the LKC exploratory hole locations along with the previous 
investigation by WA, it is considered that the presence of a high, fluctuating water table will have a 
negative effect upon the bearing capacity of the shallow granular strata. 

The plot of the ABC vs depth (corrected for rods and energy) is shown below: 

 
Graph 5-1: Summary of ABC vs Depth from in-situ SPT data. 

The SPTs return an average result of 160kN/m2; when takin into consideration the potential for a high 
groundwater table to be present then this will effectively reduce the bearing capacity of the SAND to 
80kN/m2 at a depth of 1.20mbgl. 

5.4.2. PlasƟcity 
Clay samples from trial pits TP108 and TP109 in the south of the site were subjected to Atterberg 
Limits (plasticity) and Moisture Content testing. Results are provided in Appendix F. 

The clay is classified as medium plasticity.   

The modified plasticity index as detailed in Chapter 4.2-D5 of the NHBC standards (modified plasticity 
index = plasticity index x % less than 425μm sieve / 100%) characterises the clay as having a medium 
volume change potential. 

5.4.3. FoundaƟons OpƟons 
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The proposed school building (Draft Plan, ED0064-SK1) will likely be constructed using steel 
construction such as a portal frame technique to facilitate the large open interior spaces (classrooms, 
dining areas, activity studios etc.). 

5.4.4. Strip FoundaƟons 

The results of the SPTs plotted against depth as shown in Graph 5-1, and corrected for the presence 
of groundwater, will return an ABC of 80kN/m2 for strip foundations placed at 1.20m depth. 

5.4.5. Ground Improvement 

The use of ground improvement techniques such as vibro granular columns will allow shallow 
foundations to be utilised with the loose to medium dense SAND . The vibro granular columns should 
provide an Allowable Bearing Capacity of around 150kN/m² but will also remove variability within the 
made ground. 

Specialist advice should be sought from a suitably experienced contractor with regard to whether the 
ground conditions are suitable, the allowable bearing capacity that can be achieved and settlements. 

It should be noted that the stone columns provide a pathway for gas and vapour migration, and 
additional mitigation measures may be required to help prevent the ingress into properties.  

5.4.6. Pad FoundaƟons 
Based upon the N60 values, obtained from the in-situ testing of granular natural strata by CPT and SPT, 
an assessment has been made on a pad foundation supporting column loads.  For preliminary 
assessment purposes, a 1m2 pad has been considered at a depth of 2.00mbgl.   

The Bearing Capacity values were calculated using Brinch-Hansen Ng factor using an internal angle of 
friction (’) of 40° based on the in-situ CPT data.  A unit weight () of 16kN/m3 has been used for the 
granular soils.  Groundwater has been taken at 2mbgl.  No additional loads (live or static or horizontal) 
have been added as surcharge into the analysis. 

Pad Size Pad Depth (mbgl) 
Ultimate Bearing 
Capacity (kN/m2) 

Allowable Bearing 
Capacity (kN/m2) 

1m2 (1.00m x 1.00m) 
1.50 

1,128 376 

2m2 (1.42m x 1.42m) 1,266 422 

Table 5-1: Summary of Pad ABC. 

Table 5-1 shows that a 1m2 Pad founded at 1.50mbgl will return an Allowable Bearing Capacity (ABC), 
utilising a Factor of Safety (FoS) of 3, of 946kN/m2. Increasing the pad to 2m2 will increase the ABC to 
1,009kN/m2.     

The above is for assessment purposes only, foundation design should be undertaken by a specialist 
contractor. 

5.4.7. Piled FoundaƟons 
Consideration can also be given to a piled foundation solution should greater loads be required.  It is 
recommended that the present topsoil and any made ground is first removed down to at least 
0.30mbgl and replaced with a suitably compacted material to allow safe deployment of the piling rig. 
It is recommended that the emplaced fill is of a granular type and is tested and rolled in line with 
Specification For Highways Works Series 60013. Plate Load and CBR Tests should be used to ensure the 
working platform is suitable for rig loadings.  

Due to the presence of sand and groundwater, bored piles are recommended over the use of 
Continuous Flight Auger as casing will be required while drilling the piles due to the presence of sands 
and groundwater. This will help minimise ground disturbance and prevent collapse into the borehole 
causing areas of weakness.  This should be discussed with a piling contractor who may feel, from 
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previous experience with similar ground in the local area and the information available, that CFA could 
be suitable. 

For preliminary purposes the following initial pile carrying capacities have been calculated. When 
undertaking these preliminary calculations, the following parameters have been used: 

 Modelling based on assumed strata of natural sand to c.13.00mbgl, natural clay to >25.00mbgl. 
 Groundwater at 5.00mbgl, within the sand. 
 The natural sand is predominately medium dense and based on results of the CPT exploratory 

holes is taken as 16.00kN/m3, with an average angle of internal friction based on SPT results of 
40°. 

 Earth Pressure coefficient, Ks, of 1. 
 Global Factor of Safety of 3. 
 Settlement of pile has not been considered. 

 

Depth (mbgl) 
Pile Carrying Capacity (kN) 

300mm dia 450mm dia 600mm dia 
5 308 657 1,135 

10 404 815 1,346 
15 493 972 1,607 

Table 5-2: Preliminary Pile Carrying Capacity. 

The above examples are not intended to constitute any form of recommendation regarding pile size 
or type, but merely to illustrate the use of above ground coefficients. Pile design should be undertaken 
by a specialist contractor to allow them to reduce the Factor or Safety based on their extensive pile 
testing data and for the design of appropriate piling scheme.  

Should a piled foundation solution be the preferred option, then warranty providers such as the NHBC 
or LABC, may require further information on ground conditions to a minimum of 5m below the base 
of the pile.  

5.4.8. FoundaƟon RecommendaƟons 
Whilst a piling solution is viable, pad foundations supporting column loads are considered a reliable 
and cost-effective option for the site. 

5.5. Retaining Wall 
It is understood that the proposed access road will require retaining above Whittle Brook as shown 
on Plate 5-1 below: 

 
Plate 5-1: Location of Proposed Retaining Wall 

The retained material will comprise the shallow deposits that were recorded in CPT101 to CPT104 and 
are expected to predominantly comprise medium dense sands, with some silt and clay horizons.  Table 
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5-3 below gives indicative parameters for calculating the lateral earth pressure to use in the design of 
the retaining wall. 

Strata 
Unit Weight 

() kN/m3 

Angle of 
internal 

Friction (’) 

SAND 16 40 

SILT 18 22 

CLAY 21 20 

Table 5-3: Soil Parameters. 

Consideration must also be given to the depth of the water table below the retaining wall and to 
structural loads imposed from traffic using the road.  Suitable drainage should be incorporated behind 
the retaining wall with seep holes installed to allow drainage and prevent the build-up of pore water 
pressure acting against the wall.   

5.6. Ground Floor Slabs 

Following suitable preparation of the sub-grade, by a combination of excavation and re-compaction, 
a ground bearing floor slab should be suitable for the proposed structure. Floor slabs should be 
designed by a suitably experienced structural engineer. 

5.7. Pavement Construction 
An assessment of the likely California Bearing Ratio (CBR) for the made ground has been assessed from 
the following sources: 

 In Situ CBR tests undertaken using the Lightweight Deflectometer (LWD). 
 Description of the materials encountered in the exploratory holes. 
Based on this a CBR of less than 2% may be required to account for variability of the topsoil equating 
to a subgrade surface modulus of 27.42. It is, however, recommended that this be re-assessed using 
on site plate tests of the formation. 

Based on the plasticity index the soils are not considered frost susceptible.  

Following excavation, the sub formation should be proof rolled and any soft material inspected and 
removed. 

5.8. Drainage 
Four soil infiltration tests were undertaken in accordance with guidance contained within BRE SD365.  
Of the four locations tested, three did not show any potential for application of soak away drainage 
whereas SA104 returned a soil infiltration rate of 1.79-05m/s. 

Based on the results of the soakaway tests, the lateral continuity of the permeability of the ground 
cannot be assured and it is therefore not recommended that soakaways are used for disposal of 
surface water runoff. 

5.9. Concrete Durability 
Based upon the results of the chemical analyses (Appendix E), BRE SD1 suites were undertaken on 
samples obtained from CP101 which is central to the proposed new school building.  Based on the 
results obtained, subsurface concrete can be designed in accordance with Design Sulphate Class DS-
1, Aggressive Chemical Environment for Concrete Classification (ACEC) AC-1s in accordance with the 
recommendations provided in BRE Special Digest 1 (2005). 

Further tests were undertaken on samples recovered from trial pits further afield in the south and 
north of the site, due to the lower pH values subsurface concrete in these locations should be designed 
in accordance with DS-1, AC-2z.  
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5.10. Excavations 
Site observations indicated that excavations should be feasible in the near surface with normal plant, 
groundwater seepage was recorded in several of the trial holes, evident of isolated perched water in 
the silty sand. Generally trial pits were stable. 

The natural deposits included granular strata containing perched groundwater. The short- and long-
term stability of near vertically sided excavations can therefore not be guaranteed and random and 
sudden instability within these soils should be anticipated.  

It is recommended that all excavations should be supported or battered back in accordance with 
guidance contained in CIRIA R9714. 

5.11. Cut and Fill Enabling Works 
It is considered that the ground will require preparation to facilitate a developable platform for the 
construction of the school building as well as landscaping in the south of the site for the proposed 
nature trail. 

The enabling works should also cover acƟviƟes such as undertaking site preparaƟon works including 
pre commencement surveys of the site and surrounding areas, preparaƟon of access routes and 
providing suitable piling mats if required, surveying the site and producing topographical plans on 
compleƟon of the earthworks, as well as installaƟon of safety signs and security fencing. 

Consideration has been given to the potential re-use of site won arisings from substructure works as 
an engineered fill. The soils have been assessed using the following: 

 Physical description of the soils encountered (variability and organic content). 
 Particle Size Distribution in relation to Specification for Highway Works15. 
 Moisture Content and plasticity data in relation to Specification for Highway Works. 
 Compaction Tests. 
Based on this, the soils are likely to be suitable for re-use as a general engineered fill in accordance 
with Class 2A of the Specification for Highway Works. 

Results of compaction testing (Appendix F) indicated that granular materials should be placed at an 
optimum moisture content of 11-12% and compacted to achieve a maximum dry density of 1.81-
1.93Mg/m3. 

An electric service cable runs east to west across the site to the south of the proposed school building.  
Consideration must be given to maintaining a suitable easement to the service, along with suitable 
consideration to its presence if earthworks are proposed near to this service. 

5.12. Construction Activity and Inspection 
The following activities and inspections should be incorporated into the site works: 

 Due to the variability of the soils at the site, it is recommended that sufficient allowance is made 
for the inspection of formation and sub formations to foundations and pavement construction. 

 Excavations where access is required should be subject to a risk assessment from a competent 
person and where appropriate mitigation measures such as benching back the sides or use of 
support systems in accordance with CIRIA R9716 utilised. 

 De-watering may be required, especially following periods of heavy rainfall. Removal of surface 
water and water within trenches should be possible with conventional sump pumping. Discharge 
of any water should be agreed with the relevant regulatory body and be undertaken under a 
trade effluent discharge, where required. Measures to remove silt and suspended solids may be 
required and consideration should be given to provision of space for settling tanks or an 
attenuation pond. 
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 Where access to confined spaces is required appropriate mitigation measures should be 
addressed within the Construction Stage Health and Safety Plan. Particular account should be 
taken of the gas results. 

 The presence of potential contamination and mitigation measures should be addressed as part 
of the Construction Stage Health and Safety Plan and should include measures to design out the 
risks, reduce their impact and finally the use of Personnel Protective Equipment (PPE). 
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6. Generic Risk Assessment 
6.1. Introduction 

Current good pracƟce requires that the findings from a site invesƟgaƟon should be evaluated on a site-
specific basis, using a risk-based approach. Risk assessment involves idenƟficaƟon and evaluaƟon of 
the hazards presented by the concentraƟons of contaminants measured followed by an evaluaƟon of 
the risks which are associated with these hazards (LCRM17). InformaƟon gathered from the risk 
assessment has been collated in the revised contaminaƟon conceptual model in SecƟon 6.6. 

6.2. Soil Risk Assessment 

6.2.1. Methodology 

With regards to the soil risk assessment LKC will use the following hierarchy: 

 Category 4 Screening Levels (C4SLs) 18, 19. 
 LQM Suitable 4 Use Levels (S4ULs) 20, 21, 22, 23. 

The proposed development is for a special educaƟon school, therefore the assessment criteria for 
residenƟal without plant uptake has been used due to the proposed development not being a standard 
receptor and children of ages 5+ will aƩend.  

All criteria have been generated using the CLEA V1.06 model24 based either on 1%, 2.5% and 6% Soil 
Organic maƩer (SOM). Results will be compared to the nearest appropriate SOM. 

A summary of the generic assessment criteria used in this assessment is provided in Appendix H.  

B(a)P as Surrogate Marker 

LKC consider the main risk drivers for PAHs are benzo(a)pyrene (B(a)P) and naphthalene. This is due to 
B(a)P possibly being a carcinogen and most toxic of the PAHs25,26 and naphthalene the most volaƟle 
and soluble27. The C4SLs indicate B(a)P as a surrogate marker for carcinogenic PAHs, if it falls within 
appropriate limits, since the risk from other non-carcinogenic PAHs are considered negligible28. For 
B(a)P to be used as a surrogate marker it should follow the profile described by the HPA (2008)29 and 
CL:AIRE (2013). Naphthalene will be treated separately using the LQM S4ULs. 

LKC undertook an assessment of the PAH data for the site with regards to using B(a)P as a surrogate 
marker for carcinogenic PAHs as per HPA and CL:AIRE guidelines. The primary toxicological study 
related to Culp et.al30, which was based on coal tar mixtures (>80,000mg/kg of total PAHs) fed in food 
to mice over a two-year carcinogenicity study. 

Graph 6-1 summarises the study site data with respect to how the raƟos of carcinogenic PAHs relate 
to B(a)P, within the confidence limits provided in the HPA document. 
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Graph 6-1: The ratio of PAH to B(a)P in soil for all available data at the site based on 6 samples (where values were >LOD to 
allow the calculation of a ratio). 

Notes:  

B(a)P=Benzo(a)pyrene; D(ah)A=Dibenzo(ah)anthracene; B(a)A=Benzo(a)anthracene; B(b)F=Benzo(b)fluoranthene; 
B(k)F=Benzo(k)fluoranthene; I(123cd)P=Indeno(123cd)pyrene; B(ghi)P=Benzo(ghi)perylene. 

All the data points that could be used to calculate raƟos fall inside the upper or lower limits. 

Based on this distribuƟon of data LKC considers B(a)P can be used as a surrogate marker for 
carcinogenic PAHs and the C4SL criteria is suitable for this dataset. 

6.2.2. Soil Results Comparison against Assessment Criteria 

All analysis sheets are presented in Appendix E. All the data has been compared to relevant assessment 
criteria and is presented in Appendix H.  

Results have been compared to the relevant assessment criteria and no elevated contaminants were 
idenƟfied. 

No asbestos was idenƟfied in any soil samples analysed.   

6.2.3. Direct Contact Risk – Pollutant Linkage 1  

No elevated metals, PAHs or petroleum hydrocarbons have been idenƟfied on site.  

Limited made ground was encountered at the site. 

At the concentraƟons idenƟfied, the contaminants are not considered to pose a potenƟal risk to future 
site users in soŌ landscaped areas, where made ground may be exposed / in contact with homegrown 
produce. The principal pathways are the ingesƟon pathways (soil, dust, and homegrown produce) and 
dermal contact. 

The probability of PAH, petroleum hydrocarbon and metal contaminaƟon affecƟng site users is unlikely. 
With a medium consequence, the risk is considered to be low, and no remediaƟon is recommended. 

No asbestos was idenƟfied in any of the samples; therefore, the probability of asbestos affected site 
users is considered to be unlikely. With a medium consequence, the risk is moderate / low. At this 
stage, a low risk is assumed (as no asbestos idenƟfied) and remediaƟon is not required. However, as a 
precauƟon, construcƟon workers should be and vigilant for any suspected ACM during groundworks 
(discussed further in SecƟon 9.2).  
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6.2.4. Risk from InhalaƟon of Vapours – Pollutant Linkage 2 

No visual / olfactory evidence of volaƟle contaminants was idenƟfied during the invesƟgaƟon. The PID 
did not detect any significant TVOCs. Confirmatory soil analysis did not detect any VOCs / SVOCs above 
detecƟon limits/ assessment criteria. 

LKC therefore consider the probability of volaƟle contaminants affecƟng site users as unlikely. The 
consequence is expected to be medium, giving a low risk and no remediaƟon is required. 

6.3. Gas Risk Assessment 

Gas monitoring has not been carried out as part of this invesƟgaƟon as a low risk of hazardous or 
ground gas was idenƟfied.  Previous monitoring idenƟfied CS1 condiƟons.   

Made ground to a depth of 0.20-0.50mbgl with an average depth of 0.30mbgl was encountered across 
the site. 

In line with CL:AIRE Research BulleƟn 1731 where made ground is 1m or less and no significant organic 
/ putrescible material is present, the site can be classified as CharacterisƟc SituaƟon 1 and no gas 
protecƟon measures are required. 

LKC therefore confirm the probability of gas affecƟng receptors is unlikely. With a severe consequence, 
the risk is moderate to low. Given the low concentraƟons of gas and low flow, LKC consider a low risk 
would be appropriate. 

6.4. Controlled Water Assessment 

The PRA idenƟfied a low risk with respect to controlled waters as no significant source of mobile 
contaminaƟon was anƟcipated. Furthermore, although a Principal Aquifer is present below the site, 
no abstracƟons have been idenƟfied within influencing distance and the site is not located in a Source 
ProtecƟon Zone. The surface water is not considered to be a significant receptor.  

No evidence of significant mobile contaminaƟon was idenƟfied on the site.  

The site invesƟgaƟon did not idenƟfy any significant sources of likely mobile contaminaƟon within the 
soils. This confirms an unlikely probability of onsite contaminaƟon affecƟng controlled waters. With a 
medium consequence the risk is anƟcipated to be low, and no remediaƟon is required. 

6.5. Potable Water Supply  

Soil results were compared to United UƟliƟes (UU) guidelines for the selecƟon of potable water pipes 
in land potenƟally affected by contaminaƟon. Only contaminants of concern, based on the preliminary 
conceptual model and ground condiƟons encountered, were analysed.  

No elevated contaminants were encountered when compared to threshold values for PE pipe. 
Furthermore, no made ground was encountered at pipeline installaƟon depth.  

The probability of organic contaminants affecƟng potable water pipes is unlikely. Given the 
consequence is considered to be medium, the risk (Pollutant Linkage 5) is anƟcipated to be low risk 
and no remediaƟon is likely to be required.  

Once details of the pipeline locaƟon and depths are known a UU Water Pipe Risk Assessment in line 
with the uƟlity provider should be undertaken to confirm the most appropriate pipework for potable 
water.  

6.6. Revised Contamination Conceptual Model 

The preliminary contaminaƟon conceptual model (Table 2-3) has been revised following the risk 
assessments undertaken in SecƟons 6.1-6.4. The revised contaminaƟon conceptual model follows the 
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same methodology and guidance used in the preliminary contaminaƟon conceptual model. The risk 
matrix is provided in Appendix B. 

The revised contaminaƟon conceptual model is presented in Table 6-1. 

Where a very low risk or low risk is idenƟfied no specific remediaƟon is required. 

Where there is a moderate / low risk is idenƟfied, some form of remediaƟon may be required 
depending on the pollutant linkage, the type and concentraƟon of contaminants present and the 
proposed development.  

Where LKC idenƟfies a moderate or higher risk, remediaƟon or further invesƟgaƟon work is 
recommended.  
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PL Contaminants of Concern Pathway Receptor Probability Consequence Risk Assessment and Recommendations 

1 
Asbestos, heavy metals, 
PAHs 

Dermal contact. 
Inhalation of soil, fibres, and 
dust. 
Ingestion of soils, dust, home-
grown produce, soil attached 
to home-grown produce.  
Windblown dust. 

Future site 
users. 

Low 
Likelihood 

Medium Low 

Significant contamination not encountered at site. 
Limited made ground encountered. The probability is 
considered unlikely.  
Recommendations: No remediation required. 

2 PAHs such as naphthalene  

Inhalation of vapours. 
Migration via permeable 
strata and preferential 
pathways. 

Future site 
users. 

Unlikely Medium Low 

No significant source of volatile contamination noted 
from site history and the anticipated ground conditions 
below the site.  
Recommendations: No remediation required. 

3 
Hazardous / ground gas: 
methane, carbon dioxide  

Migration via permeable 
strata and preferential 
pathways. 
Inhalation of gas. 
Explosion in confined spaces. 

Future site 
users. 
Buildings. 

Unlikely Severe 
Moderate 

/ Low 

Unlikely as no significant source of gas identified on site. 
Made ground encountered between 0.20-0.5mbgl. 
Previous investigation encountered CS1 conditions on 
site.  
Recommendations: No remediation required. 

4 Metals, PAHs  

Surface run-off. 
Migration via permeable 
strata and preferential 
pathways.  
Perched waters migration. 

Groundwater 
Surface 
water 

Unlikely Medium Low 
Unlikely as no significant source of mobile contamination 
identified. 
Recommendations: No remediation required. 

5 
PAHs such as naphthalene, 
petroleum hydrocarbons 

Ingestion of tainted water 
supply. 

Future site 
users. 
Water pipes. 

Unlikely Medium Low 

No elevated contamination when compared to threshold 
values for PE pipe. No made ground encountered at 
installation depth.  
Recommendations: Water pipeline risk assessment 
required. 

Table 6-11: Revised Contamination Conceptual Model. 
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7. Waste Disposal Assessment 
7.1. HazWaste Assessment 

The soil contaminaƟon results as presented in Appendix E have been used to help determine the waste 
classificaƟon of material for off-site disposal. 

As an iniƟal screen the soil results were inpuƩed into HazWasteOnline™. This is a web-based facility 
that allows an assessment waste as either hazardous or non-hazardous waste based on relevant 
guidance and legislaƟon. 

HazWasteOnline™. has been designed to cover, amongst other waste types, the List of Waste (LoW) 
code number 17 "ConstrucƟon and DemoliƟon Waste (Including Excavated Soil from Contaminated 
Sites)”. 

Where less than limits of detecƟon (LOD) were recorded, the value of the LOD was inpuƩed. 

Where applicable, contaminants were selected based on observaƟons during sampling, site history, 
ground condiƟons and likely species present in soils (e.g., metal oxides relaƟng to an ash-based 
source). 

The results show that all the samples tested are classified as non-hazardous for disposal. The 
HazWasteOnline™ output sheets are provided in Appendix I. 

7.2. Waste Acceptance Criteria (WAC) Testing 

Waste Acceptance Criteria (WAC) tesƟng was also undertaken on a sample of made ground.  WAC test 
results are included in Appendix E. 

The WAC limits cannot be used to assess whether a waste is non-hazardous or hazardous. It is 
recommended that waste assessment and WAC data is forwarded to a licensed waste disposal 
operator. 
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8. Conclusions 
8.1. Ground Conditions 

Ground condiƟons are summarised in Table 8-1 below. 

Made Ground / Topsoil 

Made ground generally comprised slightly gravelly sandy silt with ceramic and 
brick fragments to depths of 0.20-0.50mbgl (ref: TP102, TP103, TP106, TP107, 
TP110, SA101 & CP101). 

Topsoil was noted within the other trial pits and BRE365 soakaway pits. 

Superficial 

Firm to sƟff light brown gravelly sandy silty clay was encountered within TP101, 
TP105, TP108 & TP110. 

Brown gravelly silty Sand was encountered within TP102, TP103, TP104, TP106, 
TP107, TP111, TP112, SA102, SA103, SA104 & CP101. 

Brown gravelly sandy silt encountered within TP109 & SA101. 

Bedrock  Not encountered. 

Groundwater 

Groundwater strikes were recorded during the invesƟgaƟon in trial pits and 
boreholes. This data is provided in the profile logs (Appendix C). Groundwater 
strikes were recorded between 1.0mbgl to 5.50mbgl in TP102, TP107, TP108, 
TP109, TP112 & CP101. No groundwater strikes were recorded within the 
remainder of the trial pits. 

Permeability 
Slow draining in the majority of test locations. 
For SA104, the permeability at test depth has been calculated within an order of 
magnitude of 10-5m/sec. 

Table 8-1: Summary of Ground Conditions. 

8.2. Geotechnical 

Geotechnical observations and conclusions are contained in Table 8-2 below; more detailed 
discussions are contained within Section 5. 

Allowable Bearing 
Pressure 

The medium dense SAND at 1.20m returns an average ABC of c.160kN/m2, for 
traditional strip foundations.  When considering the presence of groundwater this 
will be reduced to c.80kN/m2 .  

Anticipated Foundation 
Type 

It is considered that the building will include large spans and therefore strip 
foundations may not be appropriate.  Pad or pile foundations supporting column 
loads are considered more suitable. 
Cladding and curtain walls can be supported by traditional shallow foundations 
such as strip or trench.  

Plasticity  

Consideration will need to be given to the shrink / swell of the clay strata if it is 
to be used as founding strata, particularly where trees/hedges are present. 
Foundations may need to be deepened. A medium volume change potential has 
been calculated for the site. 

Retaining Walls 

It is understood that part of the access road will be retained from Whittle Brook 
and the strata that will be retained will predominantly comprise medium dense 
SAND with a  of 16kN/m3 and a  of 40°. 
In areas of soft ground, the depth of the retaining structures below ground may 
need to be increased. 
The presence of shallow groundwater is a constraint to the installation of 
retaining structures and suitable drainage e.g., weepholes, granular fill behind 
structure should be provided. 

Shallow Groundwater 
Shallow groundwater identified on the site which will present a constraint to the 
development. 
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Shallow groundwater was recorded in five of the sixteen trial pit locations, at 
depths of between 1.00m and 2.40m.  Within the cable percussive borehole 
groundwater was recorded at 5.00mbgl. 

Concrete Requirements 
Based on BRE Digest 200532 – DS-1 AC-1s at the location of the proposed school 
building. DS-1 AC-2z may be required in the south and north of the site. Further 
investigation is advisable. 

Services 

Services – an electrical service pipe runs east west across the site, south to the 
proposed school building.  Consideration to maintaining a suitable easement to 
the service, along with suitable consideration to its presence if earthworks are 
proposed near to this service. 

Temporary support of 
excavation 

It is recommended that all excavations should be supported or battered back in 
accordance with guidance contained in CIRIA R9733. 

Road / Pavement Design 

A CBR of less than 2% may be required to account for variability of the topsoil. It 
is, however, recommended that this be re-assessed using on site plate tests of 
the formation. It is possible that a higher design CBR of 3% may then be 
achievable. 
Based on the plasticity index the soils are not considered frost susceptible. 
 

Table 8-2: Geotechnical Conclusions Table. 

8.3. Contamination Assessment 

A revised contaminaƟon conceptual model has been produced by LKC which is summarised in Table 8-
3 below (more detailed model provided in SecƟon 6).  

PL Contaminant Risk Recommendations 

1 

Asbestos 
PAHs 
Petroleum hydrocarbons 
Metals 

Low No remediation required. 

2 Naphthalene Low No remediation required. 

3 Carbon dioxide, Methane 
Moderate / 

Low 
No remediation required. 

4 
PAHs, petroleum hydrocarbons, 
metals  

Low No remediation required. 

5 PAHs, petroleum hydrocarbons Low 
Utility provider risk assessment to be 
completed. Standard PE pipe likely to be 
acceptable. 

Table 8-3: Summary Risk Table. 

PL=Pollutant Linkage, see Table 6-1 for details. 

8.4. Waste Assessment 

The results show that all the samples tested by LKC are classified as non-hazardous for disposal.  
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9. RecommendaƟons and RemediaƟon Strategy 
The recommendaƟons/requirements provided below are considered appropriate for the site based on 
the site invesƟgaƟon work undertaken. LKC should stress that no remediaƟon, enabling works or 
designing works should take place unƟl Regulatory approval has been obtained. 

Based on the findings of the site invesƟgaƟon and risk assessment, no remediaƟon is required. A 
watching brief for any unexpected contaminaƟon should be maintained during groundworks (refer to 
SecƟon 9.1), and any imported soils brought to site for use in gardens / soŌ landscaping should be 
validated to ensure they are suitable for use (refer to SecƟon 9.2). 

9.1. Other Considerations 

9.1.1. Unexpected ContaminaƟon 

The relevant contractors should be briefed that during development works at the site should any 
unusual ground condiƟons and / or visual or olfactory evidence of contaminaƟon (including asbestos 
containing material) be encountered at the site, LKC and the Local Authority should be informed, and 
further assessment of the material may be required. 

Impacted soils should be placed on an impermeable surface to await further assessment, treatment, 
or removal from site (this may be subject to chemical tesƟng to confirm suitable waste facility). The 
work should be done under the supervision and instrucƟon of an environmental consultant. 

To determine that significantly impacted soils have been removed, verificaƟon samples will be 
collected from the base and sides of the excavaƟon. If all impacted ground cannot be removed and 
contaminaƟon remains on the ground, further remediaƟon may need to be considered. 

ValidaƟon requirements should include a log of work undertaken, including photographs and details 
of any sampling undertaken and validaƟon of any potenƟal addiƟonal remedial work. 

9.1.2. Re-use of Site Generated Material 

To ensure material is compliant with appropriate waste regulaƟons, any site won material re-used 
onsite should be in recourse to appropriate exempƟons. A U1 and T5 exempƟon should be registered. 
This will allow the following to be used onsite or brought in for use onsite (refer to guidance for types 
of waste that can be used34): 

 5,000 tonnes (c. 2,500m3) treatment of crushed concrete / stone. 
 1,000 tonnes (c. 500m3) use of non-hazardous soil. 
 5,000 tonnes (c. 2,500m3) use of clays, sand, gravel, brick, concrete, stone etc. 
 50,000 tonnes (c. 25,000m3) use of bituminous material to be used in roadways. 

A Materials Management Plan (MMP) with recourse to the CL:AIRE Code of PracƟce35 may be required 
if volumes exceed exempƟon limits. This must be registered before material movement starts onsite. 

If an MMP is required, this needs to be registered by a Qualified Person (QP) and there must be 
‘certainty of use’ for any material re-used onsite or exported to site to ensure there is no ‘sham 
recovery’. 

For all the above material will need to be tested at the rate and analyƟcal suites presented in Table 9-
2. 

9.1.3. Stockpile Management 

Stockpiled material should be suitably managed. Material should be segregated by type and source. 
For example, construcƟon / demoliƟon arisings, site won subsoil. Stockpiles may also require covering 
to minimise the generaƟon of vapours, fibres, dust, and possible nuisance to adjacent receptors, and 
to prevent rainwater ingress. The source of each stockpile should be recorded and appropriate 
validaƟon tesƟng for re-use or potenƟal offsite disposal should be undertaken as required. 
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9.1.4. Disposal 

Material required to be removed from site should be undertaken under an appropriate duty of care 
and the results of chemical analysis should be provided to a licensed landfill for confirmaƟon of waste 
classificaƟon. 

Waste records such as disposal Ɵckets and waste carrier licences should be provided in the Site 
CompleƟon Report. Photographic evidence of removal and waste removal Ɵckets should be retained 
and included in the validaƟon report. 

9.1.5. Control of Water 

If significant organic contaminaƟon is present or to chase out deeper obstrucƟons some localised 
excavaƟon below the groundwater table may be required. ConƟngency arrangements to remove 
groundwater (including contaminated groundwater if encountered) from excavaƟons/ relict structures 
should be allowed.  

Small volumes of pumped fluids/ groundwater may be stored in appropriate, sealed tanks/containers 
and analysed for a range of determinants prior to disposal to suitable facility. AlternaƟvely, a temporary 
discharge licence, including their requirements for treatment/ tesƟng should be agreed with local 
uƟlity providers (United UƟliƟes) prior to start on site.  

Where relict structures are found to retain fluid contaminants, they should be drained prior to removal. 

9.1.6. Health and Safety ConsideraƟons 

In working with, removing, or treaƟng any contaminaƟng material it is important that any potenƟal 
risks associated with the actual site works are miƟgated by good environmental management of the 
site during the remedial phases. Standard health and safety precauƟons (as per HSE guidance36) should 
be adopted by all workers involved with site enabling and construcƟon works. 

9.2. Validation of Imported / Site Won Soils 

Chemical validaƟon of all imported and site-won soils to be used on site in soŌ landscaping areas 
should be undertaken. Imported soils should be accompanied by a cerƟficate of analysis and source 
details.  

A summary of the required imported material sampling requirements is presented in Table 9-1 and is 
based on the slightly modified YALPAG guidance (2021)37 based on a general worst case scenario. 
Ideally, the material should be sampled at source to prevent double handling if soil fails, with 
confirmatory sampling undertaken on importaƟon to site. Where this is not possible then material 
imported should be segregated based on source and soil type. ValidaƟon samples should be taken 
prior to placement in gardens to ensure suitability for use. 

Site won topsoil is expected to be suitable for reuse on site, subject to appropriate validaƟon tesƟng.  
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Material 
Type 

Source Suite of Analysis Sampling Rate 

Virgin Quarried Material 
First generation quarried 
material (stone / subsoil) 

Suite A 

1 or 2 depending upon 
the type of stone / 
subsoil utilised to 
confirm the inert nature 
of the material. 

Crushed Hardcore Stone 
and Brick (excluding 
asphalt) 

Recycled (no volatile 
staining) 

Suite A* 1 sample per 500m3 

General Fill 

Imported fill – Greenfield 
/ manufactured 

Suite A* 
1 sample per 500m3 

Imported fill - Brownfield Suite B* 

Topsoil / Subsoil 

Greenfield / 
manufactured / natural 
site-won soil 

Suite A* A1 sample per 50m3 

Brownfield / Screened 
Soils / site won made 
ground 

Suite B* B1 sample per 50m3 

Table 9-1: Sampling Requirements for Imported and Site Won Soils. 

Notes:  
Suite A - Heavy metals, pH, water soluble sulphate, speciated PAH, soil organic matter and asbestos screen. 
Suite B - Heavy metals, pH, water soluble sulphate, speciated PAH, phenol, total and free cyanide, soil organic matter, 
asbestos screen, banded petroleum hydrocarbons (TPH CWG), BTEX, MTBE. 
*Minimum sampling rate of 3 samples per source. 

Any soil with visual or olfactory evidence of hydrocarbons should be rejected. 

It should be ensured that the matrix of imported topsoil is suitable as a growing medium in line with 
BS388238.Topsoil soil shall be free of weeds, roots or perennial weeds, pests, diseases, debris, tree 
roots, sƟcks, subsoil and foreign maƩer and shall be capable of being broken down to a fine Ɵlth. LKC 
advise this informaƟon is provided by the supplier before material is imported onto site. 

Imported material to be used in gardens will be compared against residenƟal with plant uptake criteria 
(as used in the contaminaƟon risk assessment in SecƟon 6).  

9.3. Site Completion Report 

All remediaƟon and validaƟon work should be documented in a Site CompleƟon Report. The Site 
CompleƟon Report will allow discharge of relevant planning condiƟons. 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/8 20/02677/9 20/02677/10 20/02677/11 20/02677/12 20/02677/13 20/02677/14 
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Client Sample No        

Client Sample ID TP7 TP6 TP6 TP10 TP10 TP10 TP11 

Depth to Top 0.40 0.20 0.80 0.30 0.60 0.80 0.30 

Depth To Bottom        

Date Sampled 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 6AE 6AE 6AE 6AE 4A 6AE 

% Stones >10mmA 0.8 <0.1 <0.1 4.9 25.0 <0.1 3.9 % w/w 0.1 A-T-044 

pHD
M# 6.35 5.23 - 5.57 5.52 6.36 5.46 pH 0.01 A-T-031s 

Sulphate (water sol 2:1)D
M# <0.01 <0.01 - <0.01 <0.01 <0.01 <0.01 g/l 0.01 A-T-026s 

SulphideA 7 <5 - <5 <5 <5 <5 mg/kg 5 A-T-S2-s 

Fraction of organic carbonD
# 0.0090 0.0411 - 0.0365 0.0207 0.0009 0.0250 N/A 0.0003 A-T-032 FOC 

ArsenicD
M# 2 17 - 15 11 <1 5 mg/kg 1 A-T-024s 

CadmiumD
M# 0.7 0.8 - 0.8 0.5 <0.5 <0.5 mg/kg 0.5 A-T-024s 

CopperD
M# 19 40 - 32 26 2 17 mg/kg 1 A-T-024s 

ChromiumD
M# 30 27 - 19 15 4 18 mg/kg 1 A-T-024s 

Chromium (hexavalent)D <1 <1 - <1 <1 <1 <1 mg/kg 1 A-T-040s 

LeadD
M# 12 81 - 74 56 2 32 mg/kg 1 A-T-024s 

MercuryD <0.17 0.24 - <0.17 <0.17 <0.17 <0.17 mg/kg 0.17 A-T-024s 

NickelD
M# 35 22 - 18 14 4 13 mg/kg 1 A-T-024s 

SeleniumD
M# <1 2 - <1 <1 <1 <1 mg/kg 1 A-T-024s 

ZincD
M# 57 70 - 64 50 13 40 mg/kg 5 A-T-024s 

Leachate Prep BS EN 12457-2 (10:1)A - - * - - - -   A-T-001 

pH (leachable)A
# - - 5.92 - - - - pH 0.01 A-T-031w 

Sulphate (leachable)A
# - - 27.67 - - - - mg/l 1 A-T-026w 

Sulphide (leachable)A - - <0.1 - - - - mg/l 0.1 A-T-S2-w 

Arsenic (leachable)A
# - - <1 - - - - µg/l 1 A-T-025w 

Cadmium (leachable)A
# - - <1 - - - - µg/l 1 A-T-025w 

Copper (leachable)A
# - - 22 - - - - µg/l 1 A-T-025w 

Chromium (leachable)A
# - - <1 - - - - µg/l 1 A-T-025w 

Lead (leachable)A
# - - 38 - - - - µg/l 1 A-T-025w 

Mercury (leachable)A
# - - <0.1 - - - - µg/l 0.1 A-T-025w 

Nickel (leachable)A
# - - 4 - - - - µg/l 1 A-T-025w 

Selenium (leachable)A
# - - <1 - - - - µg/l 1 A-T-025w 

Zinc (leachable)A
# - - 109 - - - - µg/l 1 A-T-025w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/8 20/02677/9 20/02677/10 20/02677/11 20/02677/12 20/02677/13 20/02677/14 
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Client Sample No        

Client Sample ID TP7 TP6 TP6 TP10 TP10 TP10 TP11 

Depth to Top 0.40 0.20 0.80 0.30 0.60 0.80 0.30 

Depth To Bottom        

Date Sampled 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 6AE 6AE 6AE 6AE 4A 6AE 

Asbestos in Soil (inc. matrix)           

Asbestos in soilD
# NAD NAD - NAD NAD NAD NAD   A-T-045 

Asbestos ACM - Suitable for Water 
Absorption Test?D 

N/A N/A - N/A N/A N/A N/A   A-T-045 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/8 20/02677/9 20/02677/10 20/02677/11 20/02677/12 20/02677/13 20/02677/14 
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Client Sample No        

Client Sample ID TP7 TP6 TP6 TP10 TP10 TP10 TP11 

Depth to Top 0.40 0.20 0.80 0.30 0.60 0.80 0.30 

Depth To Bottom        

Date Sampled 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 6AE 6AE 6AE 6AE 4A 6AE 

PAH-16MS           

AcenaphtheneA
M# <0.01 0.11 - 0.11 0.23 <0.01 0.01 mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# <0.01 0.08 - 0.02 0.05 <0.01 <0.01 mg/kg 0.01 A-T-019s 

AnthraceneA
M# <0.02 0.40 - 0.25 0.45 <0.02 0.05 mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# <0.04 1.09 - 0.67 1.29 <0.04 0.14 mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# <0.04 0.97 - 0.58 1.11 <0.04 0.14 mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# <0.05 1.01 - 0.64 1.21 <0.05 0.14 mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# <0.05 0.43 - 0.23 0.54 <0.05 0.08 mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# <0.07 0.36 - 0.23 0.42 <0.07 <0.07 mg/kg 0.07 A-T-019s 

ChryseneA
M# <0.06 1.16 - 0.74 1.32 <0.06 0.17 mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# <0.04 0.11 - 0.07 0.14 <0.04 <0.04 mg/kg 0.04 A-T-019s 

FluorantheneA
M# <0.08 2.15 - 1.53 2.83 <0.08 0.29 mg/kg 0.08 A-T-019s 

FluoreneA
M# <0.01 0.15 - 0.07 0.17 <0.01 0.01 mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# <0.03 0.47 - 0.28 0.61 <0.03 0.08 mg/kg 0.03 A-T-019s 

Naphthalene A
M# <0.03 0.04 - <0.03 <0.03 <0.03 <0.03 mg/kg 0.03 A-T-019s 

PhenanthreneA
M# <0.03 1.85 - 1.06 2.03 <0.03 0.20 mg/kg 0.03 A-T-019s 

PyreneA
M# <0.07 2.28 - 1.43 2.60 <0.07 0.27 mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M# <0.08  12.7 - 7.91  15 <0.08 1.58 mg/kg 0.01 A-T-019s 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/8 20/02677/9 20/02677/10 20/02677/11 20/02677/12 20/02677/13 20/02677/14 

 U
n

it
s

 

 L
im

it
 o

f 
D

e
te

c
ti

o
n

 

 M
e

th
o

d
 r

e
f 

Client Sample No        

Client Sample ID TP7 TP6 TP6 TP10 TP10 TP10 TP11 

Depth to Top 0.40 0.20 0.80 0.30 0.60 0.80 0.30 

Depth To Bottom        

Date Sampled 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 6AE 6AE 6AE 6AE 4A 6AE 

PAH 16MS (leachable)           

Acenaphthene (leachable)A - - 0.11 - - - - µg/l 0.02 A-T-019w 

Acenaphthylene (leachable)A - - <0.02 - - - - µg/l 0.02 A-T-019w 

Anthracene (leachable)A - - 0.05 - - - - µg/l 0.02 A-T-019w 

Benzo(a)anthracene (leachable)A - - <0.02 - - - - µg/l 0.02 A-T-019w 

Benzo(a)pyrene (leachable) A - - <0.02 - - - - µg/l 0.02 A-T-019w 

Benzo(b)fluoranthene (leachable)A - - <0.02 - - - - µg/l 0.02 A-T-019w 

Benzo(ghi)perylene (leachable)A - - <0.02 - - - - µg/l 0.02 A-T-019w 

Benzo(k)fluoranthene (leachable)A - - <0.02 - - - - µg/l 0.02 A-T-019w 

Chrysene (leachable)A - - <0.02 - - - - µg/l 0.02 A-T-019w 

Dibenzo(ah)anthracene (leachable)A - - <0.02 - - - - µg/l 0.02 A-T-019w 

Fluoranthene (leachable)A - - 0.12 - - - - µg/l 0.02 A-T-019w 

Fluorene (leachable)A - - 0.15 - - - - µg/l 0.02 A-T-019w 

Indeno(123-cd)pyrene (leachable)A - - <0.02 - - - - µg/l 0.02 A-T-019w 

Naphthalene (leachable) A - - 0.08 - - - - µg/l 0.02 A-T-019w 

Phenanthrene (leachable)A - - 0.49 - - - - µg/l 0.02 A-T-019w 

Pyrene (leachable)A - - 0.11 - - - - µg/l 0.02 A-T-019w 

Total PAH 16MS (leachable)A - - 1.11 - - - - µg/l 0.02 A-T-019w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/8 20/02677/9 20/02677/10 20/02677/11 20/02677/12 20/02677/13 20/02677/14 
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Client Sample No        

Client Sample ID TP7 TP6 TP6 TP10 TP10 TP10 TP11 

Depth to Top 0.40 0.20 0.80 0.30 0.60 0.80 0.30 

Depth To Bottom        

Date Sampled 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 6AE 6AE 6AE 6AE 4A 6AE 

TPH CWG (leachable)           

Ali >C5-C6 (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

Ali >C6-C8 (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

Ali >C8-C10 (leachable)A - - <10 - - - - µg/l 10 A-T-055w 

Ali >C10-C12 (leachable)A - - <10 - - - - µg/l 10 A-T-055w 

Ali >C12-C16 (leachable)A - - <10 - - - - µg/l 10 A-T-055w 

Ali >C16-C21 (leachable)A - - <10 - - - - µg/l 10 A-T-055w 

Ali >C21-C35 (leachable)A - - <20 - - - - µg/l 20 A-T-055w 

Total Aliphatics (leachable)A - - <10 - - - - µg/l 10 A-T-055w 

Aro >C5-C7 (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

Aro >C7-C8 (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

Aro >C8-C10 (leachable)A - - <10 - - - - µg/l 10 A-T-055w 

Aro >C10-C12 (leachable)A - - <10 - - - - µg/l 10 A-T-055w 

Aro >C12-C16 (leachable)A - - <10 - - - - µg/l 10 A-T-055w 

Aro >C16-C21 (leachable)A - - <10 - - - - µg/l 10 A-T-055w 

Total Aromatics (leachable)A - - <20 - - - - µg/l 20 A-T-055w 

TPH (Ali & Aro >C5-C35) (leachable)A - - <20 - - - - µg/l 20 A-T-055w 

BTEX - Benzene (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

BTEX - Toluene (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

BTEX - Ethyl Benzene (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

BTEX - o Xylene (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

BTEX - m & p Xylene (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

MTBE (leachable)A - - <1 - - - - µg/l 1 A-T-022w 

Aro >C21-C35 (leachable)A - - <20 - - - - µg/l 20 A-T-055w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/8 20/02677/9 20/02677/10 20/02677/11 20/02677/12 20/02677/13 20/02677/14 
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Client Sample No        

Client Sample ID TP7 TP6 TP6 TP10 TP10 TP10 TP11 

Depth to Top 0.40 0.20 0.80 0.30 0.60 0.80 0.30 

Depth To Bottom        

Date Sampled 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 12-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 5AE 6AE 6AE 6AE 6AE 4A 6AE 

TPH CWG           

Ali >C5-C6A
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 

Ali >C6-C8A
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 

Ali >C8-C10A <1 - - - - <1 - mg/kg 1 A-T-055s 

Ali >C10-C12A
M# <1 - - - - <1 - mg/kg 1 A-T-055s 

Ali >C12-C16A
M# <1 - - - - <1 - mg/kg 1 A-T-055s 

Ali >C16-C21A
M# <1 - - - - <1 - mg/kg 1 A-T-055s 

Ali >C21-C35A <1 - - - - 6 - mg/kg 1 A-T-055s 

Total AliphaticsA <1 - - - - 6 - mg/kg 1 A-T-055s 

Aro >C5-C7A
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 

Aro >C7-C8A
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 

Aro >C8-C10A <1 - - - - 1 - mg/kg 1 A-T-055s 

Aro >C10-C12A
M# <1 - - - - 1 - mg/kg 1 A-T-055s 

Aro >C12-C16A <1 - - - - 4 - mg/kg 1 A-T-055s 

Aro >C16-C21A
M# <1 - - - - 14 - mg/kg 1 A-T-055s 

Aro >C21-C35A
M# <1 - - - - 63 - mg/kg 1 A-T-055s 

Total AromaticsA <1 - - - - 83 - mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A <1 - - - - 89 - mg/kg 1 A-T-055s 

BTEX - BenzeneA
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 

BTEX - TolueneA
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 

MTBEA
# <0.01 - - - - <0.01 - mg/kg 0.01 A-T-022s 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/15 20/02677/16 20/02677/17 20/02677/18 20/02677/19 20/02677/20 20/02677/21 
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Client Sample No        

Client Sample ID TP11 TP14 TP14 TP15 TP15 TP16 TP16 

Depth to Top 1.00 0.20 0.60 0.20 0.70 0.30 0.50 

Depth To Bottom        

Date Sampled 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4A 6AE 4AE 6AE 5AE 6AE 5AE 

% Stones >10mmA <0.1 17.1 3.7 <0.1 <0.1 2.0 <0.1 % w/w 0.1 A-T-044 

pHD
M# 5.77 5.47 - 5.82 6.97 5.61 - pH 0.01 A-T-031s 

Sulphate (water sol 2:1)D
M# 0.02 <0.01 - <0.01 0.03 <0.01 - g/l 0.01 A-T-026s 

SulphideA <5 <5 - <5 <5 <5 - mg/kg 5 A-T-S2-s 

Fraction of organic carbonD
# 0.0036 0.0191 - 0.0271 0.0046 0.0668 - N/A 0.0003 A-T-032 FOC 

ArsenicD
M# <1 9 - 11 3 25 - mg/kg 1 A-T-024s 

CadmiumD
M# <0.5 0.6 - 0.8 0.8 0.9 - mg/kg 0.5 A-T-024s 

CopperD
M# 6 32 - 27 19 51 - mg/kg 1 A-T-024s 

ChromiumD
M# 10 21 - 27 48 26 - mg/kg 1 A-T-024s 

Chromium (hexavalent)D <1 <1 - <1 <1 <1 - mg/kg 1 A-T-040s 

LeadD
M# 5 59 - 59 11 95 - mg/kg 1 A-T-024s 

MercuryD <0.17 <0.17 - <0.17 <0.17 <0.17 - mg/kg 0.17 A-T-024s 

NickelD
M# 8 16 - 21 50 25 - mg/kg 1 A-T-024s 

SeleniumD
M# <1 <1 - 1 1 2 - mg/kg 1 A-T-024s 

ZincD
M# 17 62 - 64 61 78 - mg/kg 5 A-T-024s 

Leachate Prep BS EN 12457-2 (10:1)A - - * - - - *   A-T-001 

pH (leachable)A
# - - 5.92 - - - 7.48 pH 0.01 A-T-031w 

Sulphate (leachable)A
# - - 80.57 - - - 1.47 mg/l 1 A-T-026w 

Sulphide (leachable)A - - <0.1 - - - <0.1 mg/l 0.1 A-T-S2-w 

Arsenic (leachable)A
# - - <1 - - - <1 µg/l 1 A-T-025w 

Cadmium (leachable)A
# - - <1 - - - <1 µg/l 1 A-T-025w 

Copper (leachable)A
# - - 12 - - - <1 µg/l 1 A-T-025w 

Chromium (leachable)A
# - - <1 - - - <1 µg/l 1 A-T-025w 

Lead (leachable)A
# - - 9 - - - <1 µg/l 1 A-T-025w 

Mercury (leachable)A
# - - 0.1 - - - <0.1 µg/l 0.1 A-T-025w 

Nickel (leachable)A
# - - 2 - - - <1 µg/l 1 A-T-025w 

Selenium (leachable)A
# - - <1 - - - <1 µg/l 1 A-T-025w 

Zinc (leachable)A
# - - 36 - - - 13 µg/l 1 A-T-025w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/15 20/02677/16 20/02677/17 20/02677/18 20/02677/19 20/02677/20 20/02677/21 
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Client Sample No        

Client Sample ID TP11 TP14 TP14 TP15 TP15 TP16 TP16 

Depth to Top 1.00 0.20 0.60 0.20 0.70 0.30 0.50 

Depth To Bottom        

Date Sampled 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4A 6AE 4AE 6AE 5AE 6AE 5AE 

Asbestos in Soil (inc. matrix)           

Asbestos in soilD
# NAD NAD - NAD NAD NAD -   A-T-045 

Asbestos ACM - Suitable for Water 
Absorption Test?D 

N/A N/A - N/A N/A N/A -   A-T-045 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/15 20/02677/16 20/02677/17 20/02677/18 20/02677/19 20/02677/20 20/02677/21 
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Client Sample No        

Client Sample ID TP11 TP14 TP14 TP15 TP15 TP16 TP16 

Depth to Top 1.00 0.20 0.60 0.20 0.70 0.30 0.50 

Depth To Bottom        

Date Sampled 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4A 6AE 4AE 6AE 5AE 6AE 5AE 

PAH-16MS           

AcenaphtheneA
M# <0.01 0.03 - <0.01 <0.01 <0.01 - mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# <0.01 <0.01 - <0.01 <0.01 <0.01 - mg/kg 0.01 A-T-019s 

AnthraceneA
M# <0.02 0.08 - <0.02 <0.02 <0.02 - mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# <0.04 0.34 - 0.12 <0.04 0.07 - mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# <0.04 0.37 - 0.13 <0.04 0.08 - mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# <0.05 0.43 - 0.16 <0.05 0.08 - mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# <0.05 0.21 - 0.08 <0.05 <0.05 - mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# <0.07 0.14 - <0.07 <0.07 <0.07 - mg/kg 0.07 A-T-019s 

ChryseneA
M# <0.06 0.40 - 0.14 <0.06 0.10 - mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# <0.04 0.05 - <0.04 <0.04 <0.04 - mg/kg 0.04 A-T-019s 

FluorantheneA
M# <0.08 0.69 - 0.21 <0.08 0.16 - mg/kg 0.08 A-T-019s 

FluoreneA
M# <0.01 0.02 - <0.01 <0.01 <0.01 - mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# <0.03 0.22 - 0.08 <0.03 <0.03 - mg/kg 0.03 A-T-019s 

Naphthalene A
M# <0.03 <0.03 - <0.03 <0.03 <0.03 - mg/kg 0.03 A-T-019s 

PhenanthreneA
M# <0.03 0.27 - 0.09 <0.03 0.07 - mg/kg 0.03 A-T-019s 

PyreneA
M# <0.07 0.65 - 0.21 <0.07 0.16 - mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M# <0.08 3.90 - 1.22 <0.08 0.72 - mg/kg 0.01 A-T-019s 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/15 20/02677/16 20/02677/17 20/02677/18 20/02677/19 20/02677/20 20/02677/21 
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Client Sample No        

Client Sample ID TP11 TP14 TP14 TP15 TP15 TP16 TP16 

Depth to Top 1.00 0.20 0.60 0.20 0.70 0.30 0.50 

Depth To Bottom        

Date Sampled 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4A 6AE 4AE 6AE 5AE 6AE 5AE 

PAH 16MS (leachable)           

Acenaphthene (leachable)A - - 0.66 - - - <0.02 µg/l 0.02 A-T-019w 

Acenaphthylene (leachable)A - - 0.08 - - - <0.02 µg/l 0.02 A-T-019w 

Anthracene (leachable)A - - 0.19 - - - <0.02 µg/l 0.02 A-T-019w 

Benzo(a)anthracene (leachable)A - - <0.02 - - - <0.02 µg/l 0.02 A-T-019w 

Benzo(a)pyrene (leachable) A - - <0.02 - - - <0.02 µg/l 0.02 A-T-019w 

Benzo(b)fluoranthene (leachable)A - - <0.02 - - - <0.02 µg/l 0.02 A-T-019w 

Benzo(ghi)perylene (leachable)A - - <0.02 - - - <0.02 µg/l 0.02 A-T-019w 

Benzo(k)fluoranthene (leachable)A - - <0.02 - - - <0.02 µg/l 0.02 A-T-019w 

Chrysene (leachable)A - - <0.02 - - - <0.02 µg/l 0.02 A-T-019w 

Dibenzo(ah)anthracene (leachable)A - - <0.02 - - - <0.02 µg/l 0.02 A-T-019w 

Fluoranthene (leachable)A - - 0.20 - - - <0.02 µg/l 0.02 A-T-019w 

Fluorene (leachable)A - - 0.84 - - - <0.02 µg/l 0.02 A-T-019w 

Indeno(123-cd)pyrene (leachable)A - - <0.02 - - - <0.02 µg/l 0.02 A-T-019w 

Naphthalene (leachable) A - - 0.77 - - - <0.02 µg/l 0.02 A-T-019w 

Phenanthrene (leachable)A - - 1.17 - - - <0.02 µg/l 0.02 A-T-019w 

Pyrene (leachable)A - - 0.13 - - - <0.02 µg/l 0.02 A-T-019w 

Total PAH 16MS (leachable)A - - 4.04 - - - <0.02 µg/l 0.02 A-T-019w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/15 20/02677/16 20/02677/17 20/02677/18 20/02677/19 20/02677/20 20/02677/21 
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Client Sample No        

Client Sample ID TP11 TP14 TP14 TP15 TP15 TP16 TP16 

Depth to Top 1.00 0.20 0.60 0.20 0.70 0.30 0.50 

Depth To Bottom        

Date Sampled 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4A 6AE 4AE 6AE 5AE 6AE 5AE 

TPH CWG (leachable)           

Ali >C5-C6 (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

Ali >C6-C8 (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

Ali >C8-C10 (leachable)A - - <10 - - - <10 µg/l 10 A-T-055w 

Ali >C10-C12 (leachable)A - - <10 - - - <10 µg/l 10 A-T-055w 

Ali >C12-C16 (leachable)A - - <10 - - - <10 µg/l 10 A-T-055w 

Ali >C16-C21 (leachable)A - - <10 - - - <10 µg/l 10 A-T-055w 

Ali >C21-C35 (leachable)A - - <20 - - - <20 µg/l 20 A-T-055w 

Total Aliphatics (leachable)A - - <10 - - - <10 µg/l 10 A-T-055w 

Aro >C5-C7 (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

Aro >C7-C8 (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

Aro >C8-C10 (leachable)A - - <10 - - - <10 µg/l 10 A-T-055w 

Aro >C10-C12 (leachable)A - - <10 - - - <10 µg/l 10 A-T-055w 

Aro >C12-C16 (leachable)A - - <10 - - - <10 µg/l 10 A-T-055w 

Aro >C16-C21 (leachable)A - - <10 - - - <10 µg/l 10 A-T-055w 

Total Aromatics (leachable)A - - <20 - - - <20 µg/l 20 A-T-055w 

TPH (Ali & Aro >C5-C35) (leachable)A - - <20 - - - <20 µg/l 20 A-T-055w 

BTEX - Benzene (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

BTEX - Toluene (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

BTEX - Ethyl Benzene (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

BTEX - o Xylene (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

BTEX - m & p Xylene (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

MTBE (leachable)A - - <1 - - - <1 µg/l 1 A-T-022w 

Aro >C21-C35 (leachable)A - - <20 - - - <20 µg/l 20 A-T-055w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/15 20/02677/16 20/02677/17 20/02677/18 20/02677/19 20/02677/20 20/02677/21 
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Client Sample No        

Client Sample ID TP11 TP14 TP14 TP15 TP15 TP16 TP16 

Depth to Top 1.00 0.20 0.60 0.20 0.70 0.30 0.50 

Depth To Bottom        

Date Sampled 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 4A 6AE 4AE 6AE 5AE 6AE 5AE 

TPH CWG           

Ali >C5-C6A
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 

Ali >C6-C8A
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 

Ali >C8-C10A <1 - - - <1 - - mg/kg 1 A-T-055s 

Ali >C10-C12A
M# <1 - - - <1 - - mg/kg 1 A-T-055s 

Ali >C12-C16A
M# <1 - - - <1 - - mg/kg 1 A-T-055s 

Ali >C16-C21A
M# <1 - - - <1 - - mg/kg 1 A-T-055s 

Ali >C21-C35A <1 - - - <1 - - mg/kg 1 A-T-055s 

Total AliphaticsA <1 - - - <1 - - mg/kg 1 A-T-055s 

Aro >C5-C7A
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 

Aro >C7-C8A
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 

Aro >C8-C10A <1 - - - <1 - - mg/kg 1 A-T-055s 

Aro >C10-C12A
M# <1 - - - <1 - - mg/kg 1 A-T-055s 

Aro >C12-C16A <1 - - - <1 - - mg/kg 1 A-T-055s 

Aro >C16-C21A
M# <1 - - - <1 - - mg/kg 1 A-T-055s 

Aro >C21-C35A
M# <1 - - - <1 - - mg/kg 1 A-T-055s 

Total AromaticsA <1 - - - <1 - - mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A <1 - - - <1 - - mg/kg 1 A-T-055s 

BTEX - BenzeneA
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 

BTEX - TolueneA
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 

MTBEA
# <0.01 - - - <0.01 - - mg/kg 0.01 A-T-022s 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/22 20/02677/23 20/02677/24 20/02677/25 20/02677/26 20/02677/27 20/02677/28 
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Client Sample No        

Client Sample ID TP12 TP12 TP8 TP8 TP8 TP1 TP1 

Depth to Top 0.40 0.80 0.20 0.60 1.20 0.20 0.30 

Depth To Bottom        

Date Sampled 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 6AE 4A 6AE 5AE 4A 6AE 5AE 

% Stones >10mmA <0.1 <0.1 <0.1 1.8 <0.1 <0.1 <0.1 % w/w 0.1 A-T-044 

pHD
M# 5.75 - 5.35 5.68 6.05 5.48 5.81 pH 0.01 A-T-031s 

Sulphate (water sol 2:1)D
M# <0.01 - <0.01 <0.01 0.02 <0.01 0.04 g/l 0.01 A-T-026s 

SulphideA <5 - <5 10 <5 <5 <5 mg/kg 5 A-T-S2-s 

Fraction of organic carbonD
# 0.0262 - 0.0620 0.0090 0.0029 0.0390 0.0050 N/A 0.0003 A-T-032 FOC 

ArsenicD
M# 12 - 20 2 2 19 3 mg/kg 1 A-T-024s 

CadmiumD
M# 0.6 - 0.7 <0.5 <0.5 0.8 1.0 mg/kg 0.5 A-T-024s 

CopperD
M# 26 - 46 14 8 39 17 mg/kg 1 A-T-024s 

ChromiumD
M# 21 - 20 19 10 24 26 mg/kg 1 A-T-024s 

Chromium (hexavalent)D <1 - <1 <1 <1 <1 <1 mg/kg 1 A-T-040s 

LeadD
M# 56 - 100 11 6 86 10 mg/kg 1 A-T-024s 

MercuryD <0.17 - 0.20 <0.17 <0.17 <0.17 <0.17 mg/kg 0.17 A-T-024s 

NickelD
M# 18 - 18 15 14 23 31 mg/kg 1 A-T-024s 

SeleniumD
M# 2 - 1 <1 <1 2 <1 mg/kg 1 A-T-024s 

ZincD
M# 54 - 72 27 25 73 54 mg/kg 5 A-T-024s 

Leachate Prep BS EN 12457-2 (10:1)A - * - * - - -   A-T-001 

pH (leachable)A
# - 6.94 - 6.48 - - - pH 0.01 A-T-031w 

Sulphate (leachable)A
# - 1.09 - 52.19 - - - mg/l 1 A-T-026w 

Sulphide (leachable)A - <0.1 - <0.1 - - - mg/l 0.1 A-T-S2-w 

Arsenic (leachable)A
# - <1 - <1 - - - µg/l 1 A-T-025w 

Cadmium (leachable)A
# - <1 - <1 - - - µg/l 1 A-T-025w 

Copper (leachable)A
# - 6 - 12 - - - µg/l 1 A-T-025w 

Chromium (leachable)A
# - <1 - 1 - - - µg/l 1 A-T-025w 

Lead (leachable)A
# - <1 - 22 - - - µg/l 1 A-T-025w 

Mercury (leachable)A
# - <0.1 - <0.1 - - - µg/l 0.1 A-T-025w 

Nickel (leachable)A
# - <1 - 5 - - - µg/l 1 A-T-025w 

Selenium (leachable)A
# - <1 - <1 - - - µg/l 1 A-T-025w 

Zinc (leachable)A
# - 8 - 180 - - - µg/l 1 A-T-025w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/22 20/02677/23 20/02677/24 20/02677/25 20/02677/26 20/02677/27 20/02677/28 

 U
n

it
s

 

 L
im

it
 o

f 
D

e
te

c
ti

o
n

 

 M
e

th
o

d
 r

e
f 

Client Sample No        

Client Sample ID TP12 TP12 TP8 TP8 TP8 TP1 TP1 

Depth to Top 0.40 0.80 0.20 0.60 1.20 0.20 0.30 

Depth To Bottom        

Date Sampled 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 6AE 4A 6AE 5AE 4A 6AE 5AE 

Asbestos in Soil (inc. matrix)           

Asbestos in soilD
# NAD - NAD NAD NAD NAD NAD   A-T-045 

Asbestos ACM - Suitable for Water 
Absorption Test?D 

N/A - N/A N/A N/A N/A N/A   A-T-045 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/22 20/02677/23 20/02677/24 20/02677/25 20/02677/26 20/02677/27 20/02677/28 
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Client Sample No        

Client Sample ID TP12 TP12 TP8 TP8 TP8 TP1 TP1 

Depth to Top 0.40 0.80 0.20 0.60 1.20 0.20 0.30 

Depth To Bottom        

Date Sampled 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 6AE 4A 6AE 5AE 4A 6AE 5AE 

PAH-16MS           

AcenaphtheneA
M# <0.09 - 1.62 <0.01 <0.01 0.03 <0.01 mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# 0.01 - 0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-019s 

AnthraceneA
M# 0.18 - 1.84 <0.02 <0.02 0.04 <0.02 mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# 0.54 - 2.03 <0.04 <0.04 0.14 <0.04 mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# 0.54 - 1.33 <0.04 <0.04 0.14 <0.04 mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# 0.58 - 1.49 <0.05 <0.05 0.16 <0.05 mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# 0.29 - 0.51 <0.05 <0.05 0.08 <0.05 mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# 0.21 - 0.59 <0.07 <0.07 <0.07 <0.07 mg/kg 0.07 A-T-019s 

ChryseneA
M# 0.61 - 1.97 <0.06 <0.06 0.17 <0.06 mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# 0.08 - 0.15 <0.04 <0.04 <0.04 <0.04 mg/kg 0.04 A-T-019s 

FluorantheneA
M# 1.18 - 5.83 <0.08 <0.08 0.32 <0.08 mg/kg 0.08 A-T-019s 

FluoreneA
M# 0.06 - 0.80 <0.01 <0.01 0.01 <0.01 mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# 0.30 - 0.62 <0.03 <0.03 0.08 <0.03 mg/kg 0.03 A-T-019s 

Naphthalene A
M# <0.03 - 0.28 <0.03 <0.03 <0.03 <0.03 mg/kg 0.03 A-T-019s 

PhenanthreneA
M# 0.78 - 6.91 <0.03 <0.03 0.21 <0.03 mg/kg 0.03 A-T-019s 

PyreneA
M# 1.10 - 4.71 <0.07 <0.07 0.30 <0.07 mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M# 6.46 -  30.7 <0.08 <0.08 1.68 <0.08 mg/kg 0.01 A-T-019s 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/22 20/02677/23 20/02677/24 20/02677/25 20/02677/26 20/02677/27 20/02677/28 
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Client Sample No        

Client Sample ID TP12 TP12 TP8 TP8 TP8 TP1 TP1 

Depth to Top 0.40 0.80 0.20 0.60 1.20 0.20 0.30 

Depth To Bottom        

Date Sampled 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 6AE 4A 6AE 5AE 4A 6AE 5AE 

PAH 16MS (leachable)           

Acenaphthene (leachable)A - 0.05 - 0.02 - - - µg/l 0.02 A-T-019w 

Acenaphthylene (leachable)A - <0.02 - <0.02 - - - µg/l 0.02 A-T-019w 

Anthracene (leachable)A - <0.02 - 0.03 - - - µg/l 0.02 A-T-019w 

Benzo(a)anthracene (leachable)A - <0.02 - <0.02 - - - µg/l 0.02 A-T-019w 

Benzo(a)pyrene (leachable) A - <0.02 - <0.02 - - - µg/l 0.02 A-T-019w 

Benzo(b)fluoranthene (leachable)A - <0.02 - <0.02 - - - µg/l 0.02 A-T-019w 

Benzo(ghi)perylene (leachable)A - <0.02 - <0.02 - - - µg/l 0.02 A-T-019w 

Benzo(k)fluoranthene (leachable)A - <0.02 - <0.02 - - - µg/l 0.02 A-T-019w 

Chrysene (leachable)A - <0.02 - <0.02 - - - µg/l 0.02 A-T-019w 

Dibenzo(ah)anthracene (leachable)A - <0.02 - <0.02 - - - µg/l 0.02 A-T-019w 

Fluoranthene (leachable)A - 0.03 - 0.09 - - - µg/l 0.02 A-T-019w 

Fluorene (leachable)A - 0.02 - 0.03 - - - µg/l 0.02 A-T-019w 

Indeno(123-cd)pyrene (leachable)A - <0.02 - <0.02 - - - µg/l 0.02 A-T-019w 

Naphthalene (leachable) A - 0.11 - <0.02 - - - µg/l 0.02 A-T-019w 

Phenanthrene (leachable)A - 0.06 - 0.14 - - - µg/l 0.02 A-T-019w 

Pyrene (leachable)A - 0.02 - 0.07 - - - µg/l 0.02 A-T-019w 

Total PAH 16MS (leachable)A - 0.29 - 0.38 - - - µg/l 0.02 A-T-019w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/22 20/02677/23 20/02677/24 20/02677/25 20/02677/26 20/02677/27 20/02677/28 
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Client Sample No        

Client Sample ID TP12 TP12 TP8 TP8 TP8 TP1 TP1 

Depth to Top 0.40 0.80 0.20 0.60 1.20 0.20 0.30 

Depth To Bottom        

Date Sampled 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 6AE 4A 6AE 5AE 4A 6AE 5AE 

TPH CWG (leachable)           

Ali >C5-C6 (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

Ali >C6-C8 (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

Ali >C8-C10 (leachable)A - <10 - <10 - - - µg/l 10 A-T-055w 

Ali >C10-C12 (leachable)A - <10 - <10 - - - µg/l 10 A-T-055w 

Ali >C12-C16 (leachable)A - <10 - <10 - - - µg/l 10 A-T-055w 

Ali >C16-C21 (leachable)A - <10 - <10 - - - µg/l 10 A-T-055w 

Ali >C21-C35 (leachable)A - <20 - <20 - - - µg/l 20 A-T-055w 

Total Aliphatics (leachable)A - <10 - <10 - - - µg/l 10 A-T-055w 

Aro >C5-C7 (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

Aro >C7-C8 (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

Aro >C8-C10 (leachable)A - <10 - 16 - - - µg/l 10 A-T-055w 

Aro >C10-C12 (leachable)A - <10 - <10 - - - µg/l 10 A-T-055w 

Aro >C12-C16 (leachable)A - <10 - <10 - - - µg/l 10 A-T-055w 

Aro >C16-C21 (leachable)A - <10 - <10 - - - µg/l 10 A-T-055w 

Total Aromatics (leachable)A - <20 - <20 - - - µg/l 20 A-T-055w 

TPH (Ali & Aro >C5-C35) (leachable)A - <20 - <20 - - - µg/l 20 A-T-055w 

BTEX - Benzene (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

BTEX - Toluene (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

BTEX - Ethyl Benzene (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

BTEX - o Xylene (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

BTEX - m & p Xylene (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

MTBE (leachable)A - <1 - <1 - - - µg/l 1 A-T-022w 

Aro >C21-C35 (leachable)A - <20 - <20 - - - µg/l 20 A-T-055w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/22 20/02677/23 20/02677/24 20/02677/25 20/02677/26 20/02677/27 20/02677/28 
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Client Sample No        

Client Sample ID TP12 TP12 TP8 TP8 TP8 TP1 TP1 

Depth to Top 0.40 0.80 0.20 0.60 1.20 0.20 0.30 

Depth To Bottom        

Date Sampled 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20 

Sample Type Soil Soil Soil Soil Soil Soil Soil 

Sample Matrix Code 6AE 4A 6AE 5AE 4A 6AE 5AE 

TPH CWG           

Ali >C5-C6A
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 

Ali >C6-C8A
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 

Ali >C8-C10A - - - <1 - - <1 mg/kg 1 A-T-055s 

Ali >C10-C12A
M# - - - <1 - - <1 mg/kg 1 A-T-055s 

Ali >C12-C16A
M# - - - <1 - - <1 mg/kg 1 A-T-055s 

Ali >C16-C21A
M# - - - <1 - - <1 mg/kg 1 A-T-055s 

Ali >C21-C35A - - - 6 - - <1 mg/kg 1 A-T-055s 

Total AliphaticsA - - - 6 - - <1 mg/kg 1 A-T-055s 

Aro >C5-C7A
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 

Aro >C7-C8A
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 

Aro >C8-C10A - - - <1 - - <1 mg/kg 1 A-T-055s 

Aro >C10-C12A
M# - - - <1 - - <1 mg/kg 1 A-T-055s 

Aro >C12-C16A - - - 1 - - <1 mg/kg 1 A-T-055s 

Aro >C16-C21A
M# - - - <1 - - <1 mg/kg 1 A-T-055s 

Aro >C21-C35A
M# - - - 15 - - <1 mg/kg 1 A-T-055s 

Total AromaticsA - - - 16 - - <1 mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A - - - 23 - - <1 mg/kg 1 A-T-055s 

BTEX - BenzeneA
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 

BTEX - TolueneA
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 

MTBEA
# - - - <0.01 - - <0.01 mg/kg 0.01 A-T-022s 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/29 20/02677/30 20/02677/31 20/02677/32 20/02677/33 20/02677/34  
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Client Sample No        

Client Sample ID TP1 HDP1 HDP2 TP13 TP13 TP13  

Depth to Top 0.50 0.20 0.20 0.40 0.90 1.20  

Depth To Bottom        

Date Sampled 11-Mar-20 12-Mar-20 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20  

Sample Type Soil Soil Soil Soil Soil Soil  

Sample Matrix Code 5A 6AE 6AE 6AE 4A 4A  

% Stones >10mmA 1.8 3.0 3.5 10.5 <0.1 <0.1  % w/w 0.1 A-T-044 

pHD
M# 6.08 5.38 5.32 5.50 6.38 6.41  pH 0.01 A-T-031s 

Sulphate (water sol 2:1)D
M# 0.04 <0.01 <0.01 <0.01 <0.01 <0.01  g/l 0.01 A-T-026s 

SulphideA <5 <5 <5 <5 <5 <5  mg/kg 5 A-T-S2-s 

Fraction of organic carbonD
# 0.0056 0.0251 0.0362 0.0205 0.0011 0.0016  N/A 0.0003 A-T-032 FOC 

ArsenicD
M# 4 12 11 9 1 2  mg/kg 1 A-T-024s 

CadmiumD
M# 0.6 0.7 0.7 0.5 <0.5 <0.5  mg/kg 0.5 A-T-024s 

CopperD
M# 14 24 27 21 5 5  mg/kg 1 A-T-024s 

ChromiumD
M# 18 18 20 15 8 7  mg/kg 1 A-T-024s 

Chromium (hexavalent)D <1 <1 <1 <1 <1 <1  mg/kg 1 A-T-040s 

LeadD
M# 10 61 67 48 4 4  mg/kg 1 A-T-024s 

MercuryD <0.17 <0.17 <0.17 <0.17 <0.17 <0.17  mg/kg 0.17 A-T-024s 

NickelD
M# 23 18 17 14 7 6  mg/kg 1 A-T-024s 

SeleniumD
M# <1 <1 2 <1 <1 <1  mg/kg 1 A-T-024s 

ZincD
M# 43 64 60 47 14 11  mg/kg 5 A-T-024s 

Leachate Prep BS EN 12457-2 (10:1)A * - - - - -    A-T-001 

pH (leachable)A
# 6.37 - - - - -  pH 0.01 A-T-031w 

Sulphate (leachable)A
# 45.33 - - - - -  mg/l 1 A-T-026w 

Sulphide (leachable)A <0.1 - - - - -  mg/l 0.1 A-T-S2-w 

Arsenic (leachable)A
# <1 - - - - -  µg/l 1 A-T-025w 

Cadmium (leachable)A
# <1 - - - - -  µg/l 1 A-T-025w 

Copper (leachable)A
# 5 - - - - -  µg/l 1 A-T-025w 

Chromium (leachable)A
# <1 - - - - -  µg/l 1 A-T-025w 

Lead (leachable)A
# 6 - - - - -  µg/l 1 A-T-025w 

Mercury (leachable)A
# <0.1 - - - - -  µg/l 0.1 A-T-025w 

Nickel (leachable)A
# 7 - - - - -  µg/l 1 A-T-025w 

Selenium (leachable)A
# <1 - - - - -  µg/l 1 A-T-025w 

Zinc (leachable)A
# 84 - - - - -  µg/l 1 A-T-025w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/29 20/02677/30 20/02677/31 20/02677/32 20/02677/33 20/02677/34  
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Client Sample No        

Client Sample ID TP1 HDP1 HDP2 TP13 TP13 TP13  

Depth to Top 0.50 0.20 0.20 0.40 0.90 1.20  

Depth To Bottom        

Date Sampled 11-Mar-20 12-Mar-20 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20  

Sample Type Soil Soil Soil Soil Soil Soil  

Sample Matrix Code 5A 6AE 6AE 6AE 4A 4A  

Asbestos in Soil (inc. matrix)           

Asbestos in soilD
# NAD NAD NAD NAD NAD NAD    A-T-045 

Asbestos ACM - Suitable for Water 
Absorption Test?D 

N/A N/A N/A N/A N/A N/A    A-T-045 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/29 20/02677/30 20/02677/31 20/02677/32 20/02677/33 20/02677/34  
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Client Sample No        

Client Sample ID TP1 HDP1 HDP2 TP13 TP13 TP13  

Depth to Top 0.50 0.20 0.20 0.40 0.90 1.20  

Depth To Bottom        

Date Sampled 11-Mar-20 12-Mar-20 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20  

Sample Type Soil Soil Soil Soil Soil Soil  

Sample Matrix Code 5A 6AE 6AE 6AE 4A 4A  

PAH-16MS           

AcenaphtheneA
M# <0.01 0.01 0.02 0.02 <0.01 <0.01  mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# <0.01 0.01 0.02 <0.01 <0.01 <0.01  mg/kg 0.01 A-T-019s 

AnthraceneA
M# <0.02 0.05 0.10 0.06 <0.02 <0.02  mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# <0.04 0.18 0.30 0.19 <0.04 <0.04  mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# <0.04 0.19 0.30 0.20 <0.04 <0.04  mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# <0.05 0.21 0.31 0.22 <0.05 <0.05  mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# <0.05 0.12 0.17 0.11 <0.05 <0.05  mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# <0.07 <0.07 0.12 <0.07 <0.07 <0.07  mg/kg 0.07 A-T-019s 

ChryseneA
M# <0.06 0.21 0.35 0.22 <0.06 <0.06  mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# <0.04 <0.04 <0.04 <0.04 <0.04 <0.04  mg/kg 0.04 A-T-019s 

FluorantheneA
M# <0.08 0.32 0.58 0.40 <0.08 <0.08  mg/kg 0.08 A-T-019s 

FluoreneA
M# <0.01 0.01 0.04 0.02 <0.01 <0.01  mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# <0.03 0.13 0.18 0.12 <0.03 <0.03  mg/kg 0.03 A-T-019s 

Naphthalene A
M# <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  mg/kg 0.03 A-T-019s 

PhenanthreneA
M# <0.03 0.20 0.43 0.29 <0.03 <0.03  mg/kg 0.03 A-T-019s 

PyreneA
M# <0.07 0.33 0.60 0.38 <0.07 <0.07  mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M# <0.08 1.97 3.52 2.23 <0.08 <0.08  mg/kg 0.01 A-T-019s 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/29 20/02677/30 20/02677/31 20/02677/32 20/02677/33 20/02677/34  
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Client Sample No        

Client Sample ID TP1 HDP1 HDP2 TP13 TP13 TP13  

Depth to Top 0.50 0.20 0.20 0.40 0.90 1.20  

Depth To Bottom        

Date Sampled 11-Mar-20 12-Mar-20 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20  

Sample Type Soil Soil Soil Soil Soil Soil  

Sample Matrix Code 5A 6AE 6AE 6AE 4A 4A  

PAH 16MS (leachable)           

Acenaphthene (leachable)A 0.03 - - - - -  µg/l 0.02 A-T-019w 

Acenaphthylene (leachable)A <0.02 - - - - -  µg/l 0.02 A-T-019w 

Anthracene (leachable)A 0.03 - - - - -  µg/l 0.02 A-T-019w 

Benzo(a)anthracene (leachable)A <0.02 - - - - -  µg/l 0.02 A-T-019w 

Benzo(a)pyrene (leachable) A <0.02 - - - - -  µg/l 0.02 A-T-019w 

Benzo(b)fluoranthene (leachable)A <0.02 - - - - -  µg/l 0.02 A-T-019w 

Benzo(ghi)perylene (leachable)A <0.02 - - - - -  µg/l 0.02 A-T-019w 

Benzo(k)fluoranthene (leachable)A <0.02 - - - - -  µg/l 0.02 A-T-019w 

Chrysene (leachable)A <0.02 - - - - -  µg/l 0.02 A-T-019w 

Dibenzo(ah)anthracene (leachable)A <0.02 - - - - -  µg/l 0.02 A-T-019w 

Fluoranthene (leachable)A 0.09 - - - - -  µg/l 0.02 A-T-019w 

Fluorene (leachable)A 0.02 - - - - -  µg/l 0.02 A-T-019w 

Indeno(123-cd)pyrene (leachable)A <0.02 - - - - -  µg/l 0.02 A-T-019w 

Naphthalene (leachable) A 0.02 - - - - -  µg/l 0.02 A-T-019w 

Phenanthrene (leachable)A 0.12 - - - - -  µg/l 0.02 A-T-019w 

Pyrene (leachable)A 0.07 - - - - -  µg/l 0.02 A-T-019w 

Total PAH 16MS (leachable)A 0.38 - - - - -  µg/l 0.02 A-T-019w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/29 20/02677/30 20/02677/31 20/02677/32 20/02677/33 20/02677/34  
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Client Sample No        

Client Sample ID TP1 HDP1 HDP2 TP13 TP13 TP13  

Depth to Top 0.50 0.20 0.20 0.40 0.90 1.20  

Depth To Bottom        

Date Sampled 11-Mar-20 12-Mar-20 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20  

Sample Type Soil Soil Soil Soil Soil Soil  

Sample Matrix Code 5A 6AE 6AE 6AE 4A 4A  

TPH CWG (leachable)           

Ali >C5-C6 (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

Ali >C6-C8 (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

Ali >C8-C10 (leachable)A <10 - - - - -  µg/l 10 A-T-055w 

Ali >C10-C12 (leachable)A <10 - - - - -  µg/l 10 A-T-055w 

Ali >C12-C16 (leachable)A <10 - - - - -  µg/l 10 A-T-055w 

Ali >C16-C21 (leachable)A <10 - - - - -  µg/l 10 A-T-055w 

Ali >C21-C35 (leachable)A <20 - - - - -  µg/l 20 A-T-055w 

Total Aliphatics (leachable)A <10 - - - - -  µg/l 10 A-T-055w 

Aro >C5-C7 (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

Aro >C7-C8 (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

Aro >C8-C10 (leachable)A 13 - - - - -  µg/l 10 A-T-055w 

Aro >C10-C12 (leachable)A <10 - - - - -  µg/l 10 A-T-055w 

Aro >C12-C16 (leachable)A <10 - - - - -  µg/l 10 A-T-055w 

Aro >C16-C21 (leachable)A <10 - - - - -  µg/l 10 A-T-055w 

Total Aromatics (leachable)A <20 - - - - -  µg/l 20 A-T-055w 

TPH (Ali & Aro >C5-C35) (leachable)A <20 - - - - -  µg/l 20 A-T-055w 

BTEX - Benzene (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

BTEX - Toluene (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

BTEX - Ethyl Benzene (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

BTEX - o Xylene (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

BTEX - m & p Xylene (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

MTBE (leachable)A <1 - - - - -  µg/l 1 A-T-022w 

Aro >C21-C35 (leachable)A <20 - - - - -  µg/l 20 A-T-055w 
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 Envirolab Job Number: 20/02677 Client Project Name: Edgar Wood 

   Client Project Ref: N/A 

Lab Sample ID 20/02677/29 20/02677/30 20/02677/31 20/02677/32 20/02677/33 20/02677/34  
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Client Sample No        

Client Sample ID TP1 HDP1 HDP2 TP13 TP13 TP13  

Depth to Top 0.50 0.20 0.20 0.40 0.90 1.20  

Depth To Bottom        

Date Sampled 11-Mar-20 12-Mar-20 12-Mar-20 11-Mar-20 11-Mar-20 11-Mar-20  

Sample Type Soil Soil Soil Soil Soil Soil  

Sample Matrix Code 5A 6AE 6AE 6AE 4A 4A  

TPH CWG           

Ali >C5-C6A
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

Ali >C6-C8A
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

Ali >C8-C10A <1 <1 <1 - - <1  mg/kg 1 A-T-055s 

Ali >C10-C12A
M# <1 <1 <1 - - <1  mg/kg 1 A-T-055s 

Ali >C12-C16A
M# <1 <1 <1 - - <1  mg/kg 1 A-T-055s 

Ali >C16-C21A
M# <1 <1 <1 - - <1  mg/kg 1 A-T-055s 

Ali >C21-C35A <1 7 10 - - <1  mg/kg 1 A-T-055s 

Total AliphaticsA <1 7 10 - - <1  mg/kg 1 A-T-055s 

Aro >C5-C7A
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

Aro >C7-C8A
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

Aro >C8-C10A <1 <1 <1 - - <1  mg/kg 1 A-T-055s 

Aro >C10-C12A
M# <1 <1 <1 - - <1  mg/kg 1 A-T-055s 

Aro >C12-C16A <1 1 4 - - <1  mg/kg 1 A-T-055s 

Aro >C16-C21A
M# <1 6 17 - - <1  mg/kg 1 A-T-055s 

Aro >C21-C35A
M# <1 30 55 - - <1  mg/kg 1 A-T-055s 

Total AromaticsA <1 37 76 - - <1  mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A <1 44 85 - - <1  mg/kg 1 A-T-055s 

BTEX - BenzeneA
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

BTEX - TolueneA
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

MTBEA
# <0.01 <0.01 <0.01 - - <0.01  mg/kg 0.01 A-T-022s 

 













䠀 漀氀攠一 甀洀 戀敲㨀 吀 漀瀀⁄ 攀瀀瑨  洩㨀

卡 洀 灬 攀⁎ 畭 扥 爀㨀 䈀 愀猀攀⁄ 攀瀀瑨  洩㨀

卡 洀 灬 攀⁔ 礀灥  

㄰㌀ ㈰㜀 吀敳 琀㨀

䴀 漀楳 瑵 牥 䈀 甀汫 䐀 特 䌀 敬 氀 䌀 漀牲⸀⁍ 愀砀⸀ 匀栀敡 爀 䘀愀楬甀牥 䴀 潤 攀 唀 湤椀 猀琀畲 扥 搠 匀愀洀 灬 攀

匀瀀散 椀洀 敮 䌀 漀湴 攀湴 䐀 攀渀猀楴礀 䐀 攀渀猀楴礀 倀爀攀獳 甀爀攀 䐀 攀癩 愀琀潲 匀瑲攀渀最瑨 匀瑲愀楮 潦

⠥ ⤀ ⡍ 最⽭ ㌀⤀ ⡍ 最⽭ ㌀⤀ ⠀歐 愀⤀ 匀瑲攀猀猀 䍵 ⠥ ⤀ 䘀愀楬甀牥 刀 愀瑥 ⁯ 映猀瑲愀楮 ‽ ′ ‥ ⽭ 楮

⠀歐 愀⤀ ⠀歐 愀⤀ 䰀愀琀攀砠 䴀 攀洀 扲 愀湥  畳 攀搠〮 ㈠ 洀 洀  琀桩 挀欀

T� �T��T��昀
����T��T��昀 䴀 攀洀 戀牡 渀攀 䌀 漀牲攀挀瑩漀渀 愀瀀瀀汩攀搀 欀倀愀⤀

㄀ ㄷ ㈮ ㄱ ㄮ 㜹 ㌰ 㔰 ㈵ 㔀⸀㜀 〮 ㌶ 〮 ㌵ 〮 ㌳

㘰 㘵 ㌲ 㠀⸀㔀 匀攀攀 猀甀洀 洀 愀特 ⁯ 映猀漀楬⁤ 攀猀挀物瀀瑩漀渀猀

ㄲ　 㤵 㐷 ㄷ⸀ 㜀 倀氀愀猀瑩挀

㐰㐳

匀愀洀 灬 攀⁴愀欀攀渠昀爀潭 ⁴潰⁯昀 ⁴畢攀

䔀 搀条爀 ⁗潯搀 ⁓ 椀琀攀
倀匀䰀 ㈰⼀ ㈱㔱

䌀 潮 琀爀慣 琀⁎ 漺

㈰ㄹ㄰

䌀 氀椀敮 琀⁒ 敦 㨀

啎䑒䅉久 䐠匀 䠀 䔀 䅒⁓ 吀 剅 乇 吀 䠀 ⁉丠吀 剉䅘 䥁䰀 ⁃伀 䴀 倀剅 匀匀䥏 一
圀 䤀吀 䠀 伀 啔 ⁍ 䔀 䅓 啒䔀 䴀 䔀 乔 ⁏ 䘀⁐ 伀 剅 ⁐ 剅 匀匀啒䔀

䈀 匀ㄳ㜷› ⁐ 慲 琀㜠㨀‱㤹〺 ⁃ 氀慵 猀攀‹

刀 敭 慲 欀猀䐀 椀愀洀 攀琀攀爀 洀 洀 ⤀㨀 䠀 攀椀最栀琀 洀 洀 ⤀㨀

㌮ 〰

㌮ 㐵

唀 ㄰　

⁕ 唀 ⁍ 甀氀琀椀猀琀愀最攀

䉈 ㈀

　

㄰

㈰

㌰

㐰

㔰

㘰

㜰

㠰

㤰

㄀〰

　 㔀 ㄰ ㄵ ㈰

䐀
攀瘀

椀愀
琀漀

爀⁓
琀爀

攀獳
⁫

倀
愀

䄀 砀椀愀氠匀琀爀愀楮 ‥



䠀 漀氀攠一 甀洀 戀敲㨀 吀 漀瀀⁄ 攀瀀瑨  洩㨀

卡 洀 灬 攀⁎ 畭 扥 爀㨀 䈀 愀猀攀⁄ 攀瀀瑨  洩㨀

卡 洀 灬 攀⁔ 礀灥  

㄰㌀ ㈰㜀 吀敳 琀㨀

䴀 漀楳 瑵 牥 䈀 甀汫 䐀 特 䌀 敬 氀 䌀 漀牲⸀⁍ 愀砀⸀ 匀栀敡 爀 䘀愀楬甀牥 䴀 潤 攀 唀 湤椀 猀琀畲 扥 搠 匀愀洀 灬 攀

匀瀀散 椀洀 敮 䌀 漀湴 攀湴 䐀 攀渀猀楴礀 䐀 攀渀猀楴礀 倀爀攀獳 甀爀攀 䐀 攀癩 愀琀潲 匀瑲攀渀最瑨 匀瑲愀楮 潦

⠥ ⤀ ⡍ 最⽭ ㌀⤀ ⡍ 最⽭ ㌀⤀ ⠀歐 愀⤀ 匀瑲攀猀猀 䍵 ⠥ ⤀ 䘀愀楬甀牥 刀 愀瑥 ⁯ 映猀瑲愀楮 ‽ ′ ‥ ⽭ 楮

⠀歐 愀⤀ ⠀歐 愀⤀ 䰀愀琀攀砠 䴀 攀洀 扲 愀湥  畳 攀搠〮 ㈠ 洀 洀  琀桩 挀欀

T� �T��T��昀
����T��T��昀 䴀 攀洀 戀牡 渀攀 䌀 漀牲攀挀瑩漀渀 愀瀀瀀汩攀搀 欀倀愀⤀

㄀ ㄴ ㈮ ㄸ ㄮ 㤱 㤰 ㄰㜀 㔴 㜀⸀　 〮 ㌶ 〮 ㌵ 〮 ㌴

ㄸ　 ㄲ㄀ 㘱 ㄰⸀ 　 匀攀攀 猀甀洀 洀 愀特 ⁯ 映猀漀楬⁤ 攀猀挀物瀀瑩漀渀猀

㌶　 ㄴ　 㜰 ㄴ⸀ 㤀 倀氀愀猀瑩挀

㐰㐳

啎䑒䅉久 䐠匀 䠀 䔀 䅒⁓ 吀 剅 乇 吀 䠀 ⁉丠吀 剉䅘 䥁䰀 ⁃伀 䴀 倀剅 匀匀䥏 一
圀 䤀吀 䠀 伀 啔 ⁍ 䔀 䅓 啒䔀 䴀 䔀 乔 ⁏ 䘀⁐ 伀 剅 ⁐ 剅 匀匀啒䔀

䈀 匀ㄳ㜷› ⁐ 慲 琀㜠㨀‱㤹〺 ⁃ 氀慵 猀攀‹

刀 敭 慲 欀猀䐀 椀愀洀 攀琀攀爀 洀 洀 ⤀㨀 䠀 攀椀最栀琀 洀 洀 ⤀㨀

㤮 㔰

㤮 㤵

唀 ㄰　

⁕ 唀 ⁍ 甀氀琀椀猀琀愀最攀

䉈 ㈀

匀愀洀 灬 攀⁴愀欀攀渠昀爀潭 ⁴潰⁯昀 ⁴畢攀

䔀 搀条爀 ⁗潯搀 ⁓ 椀琀攀
倀匀䰀 ㈰⼀ ㈱㔱

䌀 潮 琀爀慣 琀⁎ 漺

㈰ㄹ㄰

䌀 氀椀敮 琀⁒ 敦 㨀

　

㈰

㐰

㘰

㠰

㄀〰

㄀㈰

㄀㐰

㄀㘰

　 㔀 ㄰ ㄵ ㈰

䐀
攀瘀

椀愀
琀漀

爀⁓
琀爀

攀獳
⁫

倀
愀

䄀 砀椀愀氠匀琀爀愀楮 ‥



 

 

Appendix B – Risk Matrix 

  



 

 

RISK EVALUATION 
The method for risk evaluaƟon is a qualitaƟve method of interpreƟng the output from the risk 
esƟmaƟon stage of the assessment, based on CIRIA 55239. It involves the classificaƟon of the: 

 Magnitude of the potential consequence (severity) of the risk occurring (Table A). 
 Magnitude if the probability (likelihood) of the risk occurring (Table B). 

Consequence (Severity) 
Classification Definition Example 
Severe Short term (acute) risk to human health likely to results 

in ‘significant harm’ as defined by the Environment 
Protection Act 1990, Part IIA. 
Short term risk of pollution (note: water Resources Act 
contains no scope for considering significance of 
pollution) of sensitive water resource. 
Catastrophic damage to buildings/properties. 
A short-term risk to a particular ecosystem, or 
organism forming part of such ecosystem (note: the 
definition of ecological systems within the Draft 
Circular on Contaminated Land, DETR, 2000). 

High Concentrations of cyanide on the 
surface of an informal recreation area. 
Major spillage of contaminants from site 
into controlled waters. 
Explosion, causing building collapse (can 
also equate to short term human health risk 
if buildings are occupied). 

Medium Chronic damage to Human Health (‘significant harm’ as 
defined in DETR, 2000). 
Pollution of sensitive water resources (note Water 
Resources Act contains no scope for considering 
significance of pollution). 
A significant change in a particular ecosystem, or 
organism forming part of such ecosystem. 

Concentrations of a contaminant from site 
exceed generic, or site-specific assessment 
criteria. 
Leaching of contaminants from a site to a 
major or minor aquifer (Principal and 
Secondary). 
Death of a species within a designated 
nature reserve. 

Mild Pollution of non-sensitive water resources. 
Significant damage to crops, buildings, structures, and 
services (‘significant harm’ as defined in DETR, 2000). 
Damage to sensitive buildings/structures/services or 
the environment. 

Pollution of non-classified groundwater. 
Damage to building rendering it unsafe to 
occupy (e.g., foundation damage resulting 
in instability). 

Minor Harm, although not necessarily significant harm, which 
may result in a financial loss, or expenditure to resolve. 
Non-permanent health effects to human health (easily 
prevented by means such as personal protective 
clothing etc). 
Easily repairable damage to buildings, structures, and 
services. 

The presence of contaminants at such 
concentrations that protective equipment 
is required during site works. 
The loss of plants in a landscaping scheme. 
Discoloration of concrete. 

Table A. Classification of Consequence 

Probability (Likelihood) 
Classification Definition 
High Likelihood There is a pollutant linkage and an event that either appears very likely in the short term and almost 

inevitable over the long term, or there is evidence at the receptor of harm or pollution. 
Likely There is a pollutant linkage, and all the elements are present and in the right place, which means that 

it is probable that an event will occur. 
Circumstances are such that an event is not inevitable, but possible in the short term and likely over 
the long term. 

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

Unlikely There is a pollutant linkage, but circumstances are such that it is improbable that an event would 
occur in the very long term. 

Table B. Classification of Probability. 

These classificaƟons are then compared to indicate the risk presented by each pollutant linkage (Table 
C). It is important that this classificaƟon is only applied where there is a possibility (which can range 
from high likelihood to unlikely) of a pollutant linkage exisƟng. 
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Table C. Comparison of Consequence against Probability 

Once the risk has been determined the corresponding acƟon can be assessed (Table D). 

Risk Action Required 

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 sever harm to a designated receptor is 
currently happening. 
This risk, if realised, is likely to results in a substantial liability. 
Urgent investigation (if not already undertaken) and remediation are likely to be 
required. 

High Risk 

Harm is likely to arise to a designated receptor from an identified hazard. 
Realisation of the risk is likely to present a substantial liability. 
Urgent investigation (if not undertaken already) is required and remedial works may be 
necessary in the short term and are likely over the 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 that the harm would be relatively mild. 
Investigation (if not already undertaken) is normally required to clarify the risk and to 
determine the potential liability. Some remedial works may be required in the longer 
term. 

Low 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. 

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 not likely to be severe. 

Table D. Description of the Classification and Likely Action Required. 

Where a very low risk is idenƟfied no specific remediaƟon is required. 

Where a low risk is idenƟfied, some form of remediaƟon may be required depending on the pollutant 
linkage, the type and concentraƟon of contaminants present and the proposed development.  

Where there is a moderate/low risk is idenƟfied, an assessment will be undertaken to establish what 
category the pollutant linkage will fall into. 

Where LKC idenƟfies a moderate or higher risk, remediaƟon or further invesƟgaƟon work is 
recommended.  



 

 

Appendix C – Profile Logs 
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1.0 INTRODUCTION 
In Situ Site Investigation Limited (In Situ) was engaged in a geotechnical site investigation at 

Redwood SEN at the request of The LK Group. The site investigation consisted of completing 

8 Static Piezocone Penetration Tests (CPTU), to provide information on the soil conditions 

and derived geotechnical parameters at: 

Heywood Old Road,  

Middleton, Birch,  

Middleton,  

Rochdale,  

Greater Manchester,  

OL10 2QN 

 

All test locations were provided by the client. A site map is included in the end of Appendix A 

of this report (if provided by the client). The tests were stopped when they reached the target 

depth as per the client’s technical specifications or for other technical reasons, as detailed in 

the Project Summary Table in Appendix A.1 and on each CPTU log included in Appendix B 

of this report. 

 

The fieldwork was carried out from 25th November 2025 to 26th November 2025 as per the 

client’s request.  

 

The work on site and the final factual reporting have been undertaken in accordance with the 

international technical standard ISO 22476-1:2022(E). 
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2.0 FIELDWORK 

2.1 CONE PENETRATION TESTS 

The fieldwork activity is summarised in Table 2.1. 

Table 2.1 Fieldwork Summary 

CPT Operator/s Levi Inman & Tom Rademaker 

Date Started 25th November 2025 

Date Finished 26th November 2025 

In Situ S.I. Project Manager Darren Ward 

Main Contractor’s Site Manager Liam Greenwood-Dean & Chris Kay 

2.1.1 Rig Information 
Details of CPTU rig used in this project are shown in Table 2.2. Full data sheet for the rig is 

presented in Appendix A.2. 

Table 2.2 Rig Summary 

Rig Name Rig Description 

CPT017 20 Tonne Track Mounted CPT Rig 

2.1.2 CPTU Cone 
Details of electric CPTU cone (Type TE2) used in this project conforming to the requirements 

of Application Class 2 of ISO 22476-1:2022, are shown in Table 2.3.   

Table 2.3 Cone Summary 

Number Cross-section area Filter position 

S15-CFIP.1817 15cm2 u2 

A full datasheet of the cone used is shown in Appendix A.3.  

The cone’s measured parameters are shown in Table 2.4. 

Table 2.4 Completed Fieldwork Summary 

8 CPTU to a maximum depth of 24.97m.  Each test measured Cone Resistance, qc, Sleeve 

Friction, fs, Porewater Pressure in the shoulder position, u2, Inclination in X and Y axes. 

Provision of factual report with estimated soil type, derived geotechnical parameters & AGS data file. 
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2.1.3 CPTU Cone Calibration 
The cone resistance and sleeve friction are recorded by calibrated load cells in the cone.  The 

CPTU load cells and pressure transducers are regularly calibrated in line with ISO 22476-

1:2022(E) standard by the cone manufacturer.  The cone calibration certificate for the cone 

used at this site are presented in Appendix A.4. 

2.1.4 CPTU Cone Saturation 
The pore water pressure is recorded using a calibrated pressure transducer located in the 

piezocone.  To ensure pore water pressure measurements are not affected by the presence 

of air in the measuring transducer, a de-airing procedure is carried out prior to each test.  The 

cone and filter are saturated using a glycerine fluid with a viscosity of 10,000 CST.   

2.1.5 Test Procedure 
The tests are carried out in accordance with the International Standard for Electrical Cone and 

Piezocone Penetration Test ISO 22476-1:2022(E). 

 

The final depths of the tests were determined by either completion to the specified test depth 

or when the maximal safe capacity of the equipment was reached.  A schedule of the tests 

performed is shown in Appendix A.1, which has been compiled from the operators’ daily 

progress reports. 

 

The data is transmitted from the digital CPTU through an umbilical cable that runs through the 

push rods to the data acquisition system.  Results are displayed instantaneously on the 

computer logging screen.  The results are recorded on the computer hard disc. 

 

The rate of penetration is kept constant at 20 mm/s ± 5 mm/s except when penetrating very 

dense or hard strata.  Before each test is carried out zero values are taken of the cone to 

check if it is within calibration.  At the end of each test, zero values are taken again to see if 

there has been any drift during the test.  These values are inspected during the post 

processing stage. This is a quality check on the data and the testing procedure.  Individual 

test zero values are shown on their corresponding test results in Appendix B. 

2.1.6 In Situ Pore Pressure (u0) 
The in situ or hydrostatic pore pressure is required for the calculation of several derived 

parameters included in this report.  For this report, the groundwater level is assumed at 0.5m 

below ground surface, for calculation purposes. The in situ pore pressure, u0 values are 

presented on the pore pressure plot, on CPT Log 01, which is included in Appendix B.   
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2.2 POSITIONING 

Positioning and surveying of all investigated locations was the responsibility of the client.  
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3.0 CONE PENETRATION MEASURED PARAMETERS 

All measured parameters of tests carried with the CPTU cone are shown in Appendix B and 

all the information about data processing and results are given in sections 3.1, 3.2 and 3.3.   

 

3.1 DATA PROCESSING 
The measured parameters, cone end resistance, qc, sleeve friction, fs, porewater pressure 

measurements with filter in shoulder position, u2 and inclination for x and y axis, Ix, Iy, were 

recorded for every 10 mm of penetration keeping a constant speed of 20 mm/s ± 5 mm/s, 

which may slightly change when the cone is penetrating hard strata. 

 

The measured data from the site works is processed and presented using specialised CPT 

software. The interpretations on the CPTU results were carried out following the 

recommendations of ISO 22476-1:2022(E), Lunne et al. (1997) and Robertson (2015). 

Measured parameters, mentioned in Sections 3.2 and 3.3, were used to derive all the 

geotechnical parameters, which are presented in Chapter 4.0.  The soil behaviour type method 

used on this report is Robertson et al. (1986), shown in Figure 3.2.   

3.1.1 Zero Measurements 
Before and after each CPTU test, zero measurements are recorded for each channel of the 

cone.  The zero measurements are presented on the logs in Appendix B.  This is a routine 

quality check carried out on site. 

 

3.2 MEASURED PARAMETERS 

3.2.1 Cone Resistance (qc) 
Cone resistance, qc, is measured as the total force acting on the cone, divided by the projected 

area of the cone.  The results are presented in MPa, on CPT Log 01, in Appendix B, scale 0-

20 MPa with a minor scale printing on the same graph at 0-4 MPa. 

3.2.2 Sleeve Friction (fs) 
Sleeve friction, fs, is measured as the total frictional force acting on the friction sleeve divided 

by its surface area.  The results are presented in kPa, on CPT Log 01, in Appendix B, using a 

scale of 0-500 kPa. 
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3.2.3 Porewater pressure (u2) 
The pore pressure, u2, is measured during the test.  If the material is free draining and 

saturation is maintained it will normally measure hydrostatic pore pressure.  In materials that 

are not free draining, it will record the total pore pressure (hydrostatic plus any excess pore 

pressures generated) created by the cone penetration through this material.   

 

The filter element can be mounted in one of three positions.  For all tests carried out in this 

project the filter was mounted in the u2 position (see Figure 3.1).   

 

 

 

 

 

 

Figure 3.1:  Diagram showing pore pressure filter locations (after Lunne et al., 1997) 

3.2.4 Inclination (Ix, Iy) 
The CPT rig was set up to obtain a thrust direction as near as possible to vertical.  The CPTU 

cones have inclinometers incorporated to measure the non-verticality of the test.  For test 

depths less than 15 m, significant non-verticality is unusual, provided the initial thrust direction 

is vertical. 

 

3.3 ESTIMATED SOIL BEHAVIOUR TYPE  

3.3.1 Friction Ratio (Rf) 
The friction ratio, Rf is the ratio between the sleeve friction and the cone resistance (Lunne et 

al., 1997). 

𝑅𝑅𝑅𝑅𝑅𝑅 ൫ܴܽ ݊݋ݐܿ݅ݎܨ ௙ܴ൯ = ቆ
) ݊݋݅ݐܿ݅ݎܨ ݁ݒ݈݁݁ܵ ௦݂)
ቇ(௖ݍ) 𝑅𝑅ܽ𝑅𝑅𝑅𝑅𝑅𝑅ݏ𝑅𝑅ݏ𝐶𝐶𝐶𝐶𝐶𝐶 ܴ𝑅𝑅ܥ × 100 

3.3.2 Estimated Soil Behaviour Type (SBT) 
The estimation of soil behaviour type, SBT, using measurements of cone resistance and 

sleeve friction is based upon the variations of the friction ratio and cone resistance.  The friction 

Cone 

Penetrometer 

Friction Sleeve 

Cone u1 

u2 

u3 
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ratio varies depending upon whether the soil is cohesive or granular.  The cone resistance 

varies depending on the strength and densities of the soil. 

 

The interpretation used in this report is Robertson et al. (1986), which is shown in Figure 3.2.  

The results are presented on CPT Log 01, in Appendix B. 

 
Figure 3.2:  Robertson et al., 1986 soil behaviour type chart. 

3.3.3 Pore Pressure Ratio (Bq) 
Pore pressure ratio, Bq is the ratio between the measured pore pressure generated during 

penetration and the corrected cone resistance minus the total overburden stress. 

Pore pressure ratio as defined by Senneset and Janbu (1985) is defined as: 

௤ܤ =
ଶݑ െ ଴ݑ
௧ݍ െ ௩௢ߪ

 

where 
u2 is pore pressure measured between the cone and the friction sleeve 
u0 is equilibrium pore pressure 
ıvo is total overburden stress 
qt is cone resistance corrected for unequal end area effects 
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3.4 APPLIED CORRECTIONS  

3.4.1 Corrected Cone Resistance (qt) 
For each penetration test, the measured cone resistance, qc, can be corrected for the ‘‘unequal 

area effect’’ due to the influence of the ambient pore water pressure acting on the cone. 

The correction has been applied using the following equation by Lunne et al., 1997: 

௧ݍ = ௖ݍ + ଶή(1ݑ] െ  [(ߙ

where 
D is the cone area ratio 

 

The cone area ratio used for this project is stated on both the cone calibration certificate and 

the data footer.  This value is geometrically measured. 

3.4.2 Depth Correction 
All tests in the report have been corrected for depth difference caused by inclination.  This has 
been calculated using the method described in ISO 22476-1:2022. 
 
To calculate the corrected depth the following formula is used: 

ݖ = නܥ௜௡𝑖𝑖 ή ݀𝑑𝑑
௟

଴

 

where 
z is penetration depth, in m 
l  is penetration length, in m 
Cinc is correction factor for the effect of the inclination of the CPTU relative to the 

vertical axis. 
 
The equation for calculating the correction factor for the influence of the inclination for a bi-

axial inclinometer is: 

௜௡𝑖𝑖ܥ =
1

ඥ(1 + 𝑡𝑡𝑡𝑡𝑡𝑡ଶߚଵ + 𝑡𝑡𝑡𝑡𝑡𝑡ଶߚଶ
 

where 
ȕ1 is the angle between the vertical axis and the projection of the axis of the CPTU 

on a vertical plane, in degrees 
ȕ2 is the angle between the vertical axis and the projection of the axis of the CPTU 

on a vertical plane that is perpendicular to the plane of angle ߚଵ, in degrees 
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4.0 GEOTECHNICAL DERIVED PARAMETERS 

A number of empirical correlations can be used to derive geotechnical parameters from CPTU 

data.  This report includes only the parameters which are described in this chapter.  The results 

of all correlations used to obtain the geotechnical derived parameters are presented on CPT 

Log 02 and CPT Log 03 in Appendix B.   

Please, note that each empirical correlation is derived for a certain type of soil, and may 
not be appropriate for all the soil types encountered on this project. 

 

4.1 SOIL BEHAVIOUR TYPE INDEX (Ic) 

The soil behaviour type index, Ic, was derived by Jefferies and Davies (1991), and was created 

to simplify the application of CPTU SBT chart shown in Chapter 3, Figure 3.2.  This approach 

has been modified for use with the Robertson (1990) normalised CPT soil classification chart, 

Figure 4.1.  The normalised cone parameters Qt and Fr (for definitions see Appendix A5 

Symbol List) can be combined into one Soil Behaviour Type Index, Ic, (Lunne et al., 1997). 

  
Figure 4.1:  Robertson 1990 soil behaviour type chart. 
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The soil behaviour type index, Ic, can then be defined using Robertson (2010) formula, given 

below: 

௖ܫ = ((3.47 െ 𝑙𝑙𝑙𝑙݃ܳ௧)ଶ + (𝑙𝑙𝑙𝑙݃ܨ௥ + 1.22)ଶ)଴.ହ 

where 

Qt  is the normalized cone resistance which represents the simple normalization 
with a stress exponent (n) of 1.0, which applies well to clay-like soils  

FR  is the normalized friction ratio, in % 

 

The boundaries of soil behaviour type are then given in terms of the index, Ic, presented in 

Table 4.1 below.   

 

The soils behaviour type index does not apply to zones 1, 8 and 9.  The profiles of Ic provide 

a simple guide to the continuous variation of soil behaviour type in a given soil profile based 

on CPTU results, with a reliability greater than 80% compared with soil samples (Robertson, 

2015).   

Zone Soil Behaviour Type Ic 

1 Sensitive fine grained N/A 

2 Organic Soils – clay >3.6 

3 Clays – silty clay to clay 2.95 – 3.6 

4 Silt mixtures – clayey silt to silty clay 2.60 – 2.95 

5 Sand mixtures – silty sand to sandy silt 2.05 – 2.6 

6 Sands – clean sand to silty sand 1.31 – 2.05 

7 Gravelly sand to dense sand <1.31 

8 Very stiff sand to clayey sand* N/A 

9 Very stiff fine grained * N/A 

* Heavily over consolidated or cemented 
Table 4.1:  Normalized CPTU Soil Behaviour Type (SBTn) Index values, Ic.(Robertson, 2010) 
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4.2 N VALUE OF STANDARD PENETRATION TEST (SPT) (N60)  
The derived N value of SPT, N60, is strongly and directly related to the cone resistance, qc.   

 

In this report the N60 value is derived using the following correlations, developed by Robertson 

and Wride (1998), Jefferies and Davies (1998) and Robertson (2012):  

1) Robertson & Wride (1998) 

଺ܰ଴ =
௖ݍ

8.5 ή ௔݌ ቀ1 െ ஼ܫ
4.6ቁ

 

 

2) Jefferies and Davies (1993) 

଺ܰ଴ =
௖ݍ

0.85 ή ቀ1 െ ஼ܫ
4.75ቁ

 

3) Robertson (2012) 

଺ܰ଴ =

௖ݍ
௔݌

10ଵ.ଵଶ଺଼ି଴.ଶ଼ଵ଻ூ಴
 

 

where 
 qc is the cone resistance 
 pa is the atmospheric pressure equal to 100 kPa 
 Ic is the soil behaviour type index calculated as given in section 4.1 

It is suggested that these methods provide a better estimation of the N60 value than the actual 

measured N, due to the poor repeatability of SPT test.  However, in fine grained soil with high 

sensitivity these methods may overestimate N60 (Jefferies and Davies, 1991). The third 

method suggested by Robertson (2012) provides improved estimates of N60 for insensitive 

clays. 

4.3 RELATIVE DENSITY (Dr) 
Relative density, Dr, is an intermediate parameter for coarse grained soils, widely used to 

describe sand deposits.  All the research on deriving the relative density from CPTU tests 

results are carried out for clean predominantly quartz sands.  The studies have shown that 

CPTU resistance in granular soils is controlled by sand relative density, in situ effective 

stresses and compressibility.  The more compressible sands tend to give lower penetration 

resistance for a given relative density then less compressible sands.   

In this report relative density is calculated using the methods suggested by Baldi et al., (1986), 

Jamiolkowski et al., (2001) and Kulhawy and Mayne (1990) as shown in the equations below: 
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1) Baldi et al., (1986) 

௥ܦ =
1
ଶܥ

ή 𝑙𝑙𝑙𝑙 ቆ
௖ݍ ή ܹ𝑊𝑊݄𝑟𝑟

ଵܥ ή ௩଴ᇱߪ) )଴.ହହቇ ή 100 

where 
C1 is a consolidation coefficient which is 157 for normally consolidated soils and 

181 for over consolidated soils 

C2 is a consolidation coefficient which is 2.41 for normally consolidated soils and 
2.46 for over consolidated soils 

Wehr is a correction coefficient for calcareous soils 

 

2) Jamiolkowski et al., (2001) 

௥ܦ = 100 ή ቈ0.268 ή 𝑙𝑙𝑙𝑙 ቆ
௧ݍ ௔𝑎𝑎௠Τߪ

ඥߪ௩଴ᇱ ௔𝑎𝑎௠Τߪ
ቇ +  ଵ቉ܥ

where 
C1 is a compressibility coefficient which is -0.675 for average compressible soils, 

���� for high compressible soils and carbonate or calcareous sands and �-2.0 
for low compressible soils 

qt is corrected cone resistance 

ıatm is the atmospheric pressure 

 

3) Kulhawy and Mayne, (1990) 

௥ܦ = ቈ
௖ଵݍ

305 ή ଵܥ ή ܱ𝑂𝑂𝑂𝑂଴.ଵ଼ ή ൫1.2 + 0.05 ή 𝑙𝑙𝑙𝑙݃(𝑡𝑡 100Τ )൯
቉
଴.ହ

ή 100 

where 
qc1 is the cone resistance corrected for initial vertical effective stress and 

atmospheric pressure, calculated by the following formula 

௖ଵݍ =
௖ݍ

ඥߪ௩଴ᇱ ή ௔𝑎𝑎௠ߪ
 

where 
 qc is the cone resistance in kPa 
 ı¶v0 is the initial vertical effective stress in kPa 

C1 is a compressibility coefficient which is -0.91 for low compressible sands, 1.0 
for medium compressible sands and 1.09 for high compressible sands 

t is time in years 
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4.4 FRICTION ANGLE (ĳ’) 
Friction angle, ĳ’, is used to express the shear strength of uncemented, coarse grained soils.  

In this report friction angle is derived by the correlations of Mayne and Campanella (2005), 

Robertson and Campanella (1983) and Kulhawy and Mayne (1990).   

1) Mayne and Campanella, (2005) 

߮ᇱ = 29.ͷͼ ή ௤଴.ଵଶଵܤ ή ൣ0.256 + 0.336 ή ௤ܤ + 𝑙𝑙𝑙𝑙݃ܳ௧൧ 

where 
Bq is the pore pressure ratio, calculated as in Session 3.3 

Qt is the normalized cone resistance 

 

2) Robertson and Campanella, (1983) 

߮ᇱ = tanିଵ ൭0.1 + 0.38 ή 𝑙𝑙𝑙𝑙݃ ቆ
௧ݍ
௩଴ᇱߪ

ቇ൱ 

where 
 qc is the cone resistance in kPa 
 ı¶v0 is the initial vertical effective stress in kPa 

 

3) Kulhawy and Mayne, (1990) 

߮ᇱ = 17.͸ͼ + 11.Ͳͼ ή 𝑙𝑙𝑙𝑙݃(ݍ௧ଵ) 

where 

qt1 is the corrected cone resistance corrected for initial vertical effective stress and 
atmospheric pressure, calculated by the following formula 

௧ଵݍ =
௧ݍ

ඥߪ௩଴ᇱ ή ௔𝑎𝑎௠ߪ
 

The method suggested by Mayne and Campanella (2005) will not provide reliable results for 

heavily over consolidated soils, fissured geomaterials and highly cemented or structures clays.  

This approach gives reliable results when pore pressure is positive and varies 0.1 < Bq < 1.0.  

The correlation suggested by Robertson and Campanella (1983) estimates the peak friction 

angle for uncemented, unaged, moderately compressible, predominately quartz sands.  For 

sands of higher compressibility, the method will tend to predict low friction angles. The method 

suggested by Kulhawy and Mayne (1990) is an alternate relationship for clean, rounded, 

uncemented, quartz sands.  



 
working with 

 
 Redwood SEN 

 

   Report No. 1250505 
insitusi.com Geotechnical Derived Parameters Date 03/12/2025 

Page | 17 
 

4.5 FINES CONTENT (FC) 
The fines content, FC, in this report is estimated using two different methods, one from 

Robertson and Wride (1998) and the other, Suzuki et al. (1998) as presented below: 

1) Robertson and Wride (1998) 

஼ܫ < 𝐹𝐹ܨ :1.26 = 0 

1.26 ൑ ஼ܫ ൑ (%)𝐹𝐹ܨ :3.5 = ஼ଷ.ଶହܫ1.75 െ 3.7 

3.5 < 𝐹𝐹ܨ  :஼ܫ = 100% 

 

2) Suzuki et al. (1998) 

(%)𝐹𝐹ܨ =  ஼ଶ.଺ܫ2.8

where 
Ic is the soil behaviour type index, calculated as in section 4.1 
 

4.6 UNDRAINED SHEAR STRENGTH (su) 
Estimation of undrained shear strength, su, from CPTU tests using corrected cone resistance 

is carried out using the following correlation from Lunne et al. (1981): 

ܵ௨ =
௧ݍ) െ (௩଴ߪ

௞ܰ𝑘𝑘
 

 
where 

Nkt is the empirical cone factor, which varies from 10 (6 for very soft sensitive fine  
grained soils) to 20. In this report 3 values are considered: 15, 17.5 and 20.  Nkt tends  
to increase with increasing plasticity and decrease with increasing soil sensitivity.  It  
decreases as Bq increases. (Lunne et al., 1997)  
Vvo = total overburden stress. 

This report only presents the undrained shear strength data on soils with soil behaviour type 

index, Ic values greater than 2.60.   

The value of undrained shear strength, su to be used in analysis depends on the design 

problem.  In general, the simple shear in the direction of loading often represents the average 

undrained strength.  For larger, moderate to high risk projects, where high quality field and 

laboratory data may be available, site specific correlations should be developed based on 

appropriate and reliable values of su.  
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4.7 SENSITIVITY (St) 
The sensitivity, St of clays is defined as the ratio of undisturbed peak undrained shear strength 

to totally remoulded undrained shear strength. 

In this report St is calculated using two correlations developed by Schmertmann (1978) and 

Mayne (2007). 

1) Schmertmann (1978) 

ܵ௧ =
𝑠𝑠௨

𝑠𝑠௨(௥௘𝑟𝑟)
=
௧ݍ െ ௩ߪ 

௞ܰ𝑘𝑘
(

1
௦݂
) 

where 
su(rem) is the remoulded undrained shear strength.  It can be assumed equal to the 
sleeve resistance, fs.   
 

2) Mayne (2007) 

ܵ௧ =
0.073 ή ௧ݍ) െ (௩଴ߪ

௦݂
 

For relatively sensitive clays, St > 10, the value of fs can be very low and not very accurate, 

hence the estimate of sensitivity should be used as a guide only. 

 

4.8 SOIL UNIT WEIGHT (Ȗ) 
Soil unit weight, Ȗ in this report is calculated by using one method for sands, considered under 

dry conditions and two methods for clays, considered under saturated conditions.  These 

relationships are developed by Mayne (2007) and the equations are presented below: 

Dry unit weight for sands: 

ௗ𝑑𝑑௬ߛ = 1.89 ή 𝑙𝑙𝑙𝑙݃(ݍ௧ଵ) + 11.82 

Saturated unit weight for clays method 1 

௦𝑠𝑠𝑠𝑠ߛ = 8.32 ή 𝑙𝑙𝑙𝑙݃( ௌܸ) െ 1.61 ή 𝑙𝑙𝑙𝑙݃(ݖ) 

Saturated unit for clays method 2 

௦𝑠𝑠𝑠𝑠ߛ = 2.60 ή 𝑙𝑙𝑙𝑙݃( ௦݂) + 15 ή ௦ܩ െ 26.5 

where 
qt1 is the corrected cone resistance corrected for initial vertical effective stress and 

atmospheric pressure, calculated by the following formula: 
௧ଵݍ =

௧ݍ
ඥߪ௩଴ᇱ ή ௔𝑎𝑎௠ߪ

 

z  is the depth 
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Vs  is the shear wave velocity, calculated as ܸܵ = 118.8 ή 𝑙𝑙𝑙𝑙݃൫݂𝑠𝑠൯ + 18.5 
Gs is the specific gravity of solids, typically between 2.40 and 2.90 

 

4.9 STATE PARAMETER (ȥ) 
The state parameter, ȥ is defined as the difference between the current void ratio, e and the 

void ratio at critical state ecs, at the same mean effective stress for granular soils. 

The problem of evaluating the state parameter from CPTU response is complex and depends 

on several soil parameters, including shear stiffness, shear strength, compressibility and 

plastic hardening. (Jefferies and Been, 2006) 

 

In this report, the state parameter is calculated based on five methods as follows: 

1) Been et al. (1987) 

߰ = െ
𝑙𝑙𝑙𝑙 ൬

ܳ௣
݇ ൰

݉
 

ܳ௣ = ൬
3ܳ௧

1 + ଴ܭ2
൰ 

 

where 
Qt is the normalized cone resistance 
K0  is the coefficient of lateral earth pressure 

 

2) Shuttle and Jefferies (1998) 

߰ = െ
𝑙𝑙𝑙𝑙 ൬

ܳ௣
݇ ൰

݉
 

where 

݇ = ቀ൫3.79 + 1.12𝑙𝑙𝑙𝑙(ܫ௥)൯൫1 + ܯ)1.06 െ 1.25)൯൫1 െ 0.30(ܰ െ 0.2)൯(ܪ 1000Τ )଴.ଷଶ଺൫െ1.55(ߣ െ 0.01)൯ቁ
ଵ.ସହ

 

݉ = 1.45൫1.04 + 0.46𝑙𝑙𝑙𝑙(ܫ௥)൯൫1 െ ܯ)0.4 െ 1.25)൯൫1 െ 0.30(ܰ െ 0.2)൯(ܪ 100Τ )଴.ଵହ൫1 െ ߣ)2.21 െ 0.01)൯ 

where 
Qt is the normalised cone resistance 
Ir is rigidity index 
K0  is the coefficient of lateral earth pressure 
M is critical state ratio 
N is dilation parameter 
H is plastic hardening modulus;  
Ȝ is slope CSL line 
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3) Shuttle and Jefferies (1998) 

The state parameter calculated according this third method is similar to state parameter 

calculated as presented in the second method, except for the rigidity index that is calculated 

as follows: 

௥ܫ = ௥ଵ଴଴ܫ ቆ
௔ܲ

௩଴ᇱߪ
ቇ
଴.ହ

 

where 
Ir100 is rigidity index in reference pressure 
Pa is the reference pressure equal to 100 kPa 
ı’v0 is effective vertical overburden stress 

4) Plewes (1992) 

߰ = െ
𝑙𝑙𝑙𝑙 ቆ

ܳ௣ ൫1 െܤ௤൯Τ
݇ᇱ ቇ

݉ᇱ  

where 

݇ᇱ = ൬3ܯ +
0.85
ߣ

൰ 
݉ᇱ = 11.9 െ  ߣ13.3

ߣ =
௥ܨ
10

 

where 
Qt is the normalised cone resistance 
Bq is pore pressure ratio 
K0  is the coefficient of lateral earth pressure 
FR is normalised friction ratio 
M is critical state ration 

 

5) Been and Jefferies (1992) 

߰ = െ
𝑙𝑙𝑙𝑙 ቆ

ܳ௣ ൫1 െܤ௤൯Τ
݇ᇱ ቇ

݉ᇱ  

where 

݇ᇱ = ൬3ܯ +
0.85
ߣ

൰ 
݉ᇱ = 11.9 െ  ߣ13.3

ߣ =
1

34 െ ஼ܫ10
 

For high-risk projects a detailed interpretation of CPTU results using laboratory results and 

numerical modelling can be appropriate (e.g. Shuttle and Cunning, 2007), although soil 
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variability can complicate the interpretation procedure.  For low risk projects and in the initial 

screening for high-risk projects there is a need for a simple estimate of soil state. 

Plewes et al (1991) provided a mean to estimate soil state using the normalised soil behaviour 

type, SBTn chart suggested by Jefferies and Davies (1991).  Jefferies and Been (2006) 

suggested that soils with a state parameter less than -0.05 are dilative at large strains. 

 

4.10 IN SITU STRESS RATIO (K0) 
There are various estimations to determine in situ stress ratio, K0, from CPTU in fine grained 

soils.  In this report the methods suggested by Mayne (2007) and Kulhawy and Mayne (1990) 

are used, as given below: 

1) Mayne (2007) 

଴ܭ = (1 െ 𝑠𝑠𝑠𝑠𝑠𝑠߮ᇱ)ܱ𝑂𝑂𝑂𝑂௦𝑠𝑠𝑠𝑠ఝᇱ 

଴ܭ ݔ𝑀𝑀ܯ = ௣ܭ =
(1 + 𝑠𝑠𝑠𝑠𝑠𝑠߮ᇱ)
(1 െ 𝑠𝑠𝑠𝑠𝑠𝑠߮ᇱ)

 

଴ܭ = 0.192(
௧ݍ
௔𝑎𝑎௠ߪ

)଴.ଶଶ(
௔𝑎𝑎௠ߪ
௩଴ߪ

)଴.ଶଶܱ𝑂𝑂𝑂𝑂଴.ଶ଻ 

where 

 OCR is the overconsolidation ratio, calculated as presented in session 4.11 

2) Kulhawy and Mayne (1990) 

଴ܭ = 0.1(
௧ݍ െ ௩଴ߪ
௩଴Ԣߪ

) 

These approaches are generally limited to mechanically overconsolidated, fine grained soils.  

As considerable scatter exists in the database used for these correlations, in moderate to high 

risk projects further tests should be performed and these correlations must be considered only 

as a guide. 

4.11 OVERCONSOLIDATION RATIO (OCR) 
Overconsolidation ratio, OCR is defined as the ratio of the maximum past effective 

consolidation stress and the present effective overburden stress: 

ܱ𝑂𝑂𝑂𝑂 =
Ԣ௣ߪ
Ԣ௩଴ߪ
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This definition is appropriate for mechanically overconsolidated soils, where the only change 

has been the removal of overburden stress.  For cemented and aged soils, the OCR may 

represent the ratio of the yield stress and the present effective overburden stress. 

In this report ı’p is calculated based on six methods as presented below: 

1) Mayne (1995) 

௣ᇱߪ = ௧ݍ)0.33 െ  (௩଴ߪ

 

2) Chen and Mayne (1996) 

௣ᇱߪ =  𝛥𝛥߂0.53

 

3) Mayne (2005) 

௣ᇱߪ = ௧ݍ)0.6 െ  (ଶݑ

 

4) Robertson (2009) 

௣ᇱߪ = 0.25(ܳ௧ଵ.ଶହ െ  (Ԣ௩଴ߪ

 

5) Mayne (2005) 

௣ᇱߪ = [
0.192 ቀ ௧ݍ

௔𝑎𝑎௠ߪ
ቁ
଴.ଵଶହ

(1 െ 𝑠𝑠𝑠𝑠𝑠𝑠߮ᇱ) ൬ ௩଴ߪ
ᇱ

௔𝑎𝑎௠ߪ
൰
଴.ଷଵ]

( ଵ
௦𝑠𝑠𝑠𝑠𝜑𝜑ᇲି଴.ଶ଻)

 Ԣ௩଴ߪ

 

6) Mayne (2007) 

௣ᇱߪ = Ԣ௩଴ߪ଴.ସ଻଼(଴ܩ)௔𝑎𝑎௠଴.ଵ଴ଶߪ0.101
଴.ସଶ଴ 

For larger, moderate to high risk projects, where additional high-quality field and laboratory 

data may be available, site specific correlations should be developed based in consistent and 

relevant values of OCR. 

 

4.12 SMALL STRAIN YOUNG’S MODULUS (E0) 
Deriving small strain undrained Young’s modulus, E0, from CPTU is difficult.  There is 

insufficient data available to make a direct correlation and it is recommended that cu should be 

derived, then EU estimated as a rough order of value from one of the available correlations 

between EU and cu (Meigh, 1987). 

In this report the small strain Young’s modulus is derived as follows: 
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1) Defined from elastic theory: 

଴ܧ = 2(1 +  ଴ܩ(ߥ

 
where 

Ȟ is the Poisson ratio, equal to 0.2 
G0 is the small strain shear modulus calculated by the formula given below: 

଴ܩ = 1634(
௖ݍ

ඥߪᇱ௩଴
)ି଴.଻ହݍ௖ 

2) Calculated based on the degree of loading, qc, effective stress and reduction factor  

଴ܧ =  ௖ݍߙ

where 
Į  is calculated from degree of loading, qc, effective stress and reduction factor, 

given in Figure 4.2 

 

Figure 4.2:  Estimation of equivalent Young’s modulus for sand based on degree of loading 

(Robertson, 1990) 

 

4.13 CONSTRAINED MODULUS (M) 
Constrained Modulus, M, can be estimated by CPTU using the following empirical relationship: 

ܯ = ௧ݍ)ெߙ െ  (௩଴ߪ
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where 
ĮM  varies with soil plasticity and natural water content for a wide range of fine-
grained soils and organic soils.  Meigh (1987) suggested that ĮM lies in the range of 2 
to 8, whereas Mayne (2001) suggested the value of 5.  

Robertson (2001) suggested that ĮM varies with Qt, such that: 

When Ic > 2.2 (fine grained soils) use: ĮM = Qt when Qt < 14 

      ĮM = 14 when Qt > 14 

When Ic < 2.2 (coarse grained soils) use:  ߙெ = 0.0188[10(଴.ହହூ೎ାଵ.଺଼)] 

In this report the Constrained Modulus, M, is calculated after Kulhawy and Mayne (1990) using 

the equation below: 

ܯ = ௧ݍ)8.25 െ  (௩଴ߪ

Also, an alternative method is included in the results, developed by Burns and Mayne (2002) 

using the following relationship: 

ܯ =  ଴ܩ0.02

4.13.1  Equivalent Oedometer Coefficient of Compressibility (mv) 
Equivalent oedometer coefficient of compressibility, mv can be calculated directly by the 

Constrained Modulus, M, as follows: 

݉௩ =
1
ܯ

 

 

4.14 SMALL STRAIN SHEAR MODULUS (G0) 
In this report the small strain shear modulus, G0, is calculated from the measured Vs on site 

as explained in Section 2.4 (or Elastic Theory) and also derived using the correlation 

developed by Rix and Stoke (1992).  

 

1) Rix and Stoke (1992) 

଴ܩ = 1634(
௖ݍ

ඥߪ௩଴ᇱ
)ି଴.଻ହݍ௖ 

where  
qc is the net cone tip resistance in kPa 
ı’v0 is the effective initial vertical stress in kPa 
Ȗbulk  is the bulk density of the soil 
vs is the shear wave velocity 

This correlation of G0 is applicable to all soil types. 
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4.15  RIGIDITY INDEX (IR) 
The rigidity index, IR, for fine grained soils is defined using the following formula, developed 

by Mayne (2001): 

ோܫ = exp [൬
1.5
ܯ

+ 2.925൰ ൬
௧ݍ െ ௩଴ߪ
௧ݍ െ ଶݑ

൰ െ 2.925 

where 
M is the Cam-Clay constant, slope of the critical state line defined as: 

ܯ =
6𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠Ԣ

3 െ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠Ԣ
 

where 
ĳ’ is the internal friction angle. 

The second method used to define the rigidity index, IR, for fine grained soils is based on 

plasticity index and overconsolidation ratio, OCR and calculated after the relationship 

developed by Keaveny and Mitchell (1986) as follows: 

ோܫ =
exp (0.0435(137 െ ܲ𝑃𝑃)

[1 + ln{1 + 0.385(ܱ𝑂𝑂𝑂𝑂 െ 1)ଷ.ଶ}]଴.଼ 

where 
PI is the plasticity index of the soil, equal to 20. 
OCR is the overconsolidation ratio of the soil 

 

A third method to estimate the Rigidity Index is by using the Small Shear Strain Modulus, G0 

from seismic tests and the Undrained Shear Strength, su derived from Lunne et al. (1997) as 

explained in Section 4.6 for cone factor Nk = 15, using the correlation below: 

ோܫ =
଴ܩ
𝑠𝑠௨

 

 

4.16 CONSOLIDATION CHARACTERISTICS (ch and cv)  
All results for consolidation characteristics calculated from dissipation tests measurements 

using the formulas below are presented in Dissipation Graphs in Appendix B.   

The coefficient of consolidation is interlinked with the hydraulic conductivity through the 

formula below: 

𝑐𝑐 =
݇𝑘𝑘
௪ߛ
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where 
M is the 1-D constrained modulus relevant to the problem (i.e. unloading, 

reloading, virgin loading, etc) 
Ȗw is the unit weight of water 
k is the hydraulic conductivity 

In geotechnical practice it is very difficult to measure coefficient of consolidation and 

permeability of soils. Due to soil anisotropy c and k have different values in the horizontal, ch 

and kh and vertical cv and kv directions. The relevant design values depend on drainage and 

loading direction. 

The coefficient of consolidation can be estimated from dissipations data and should be 

interpreted at 50% degree of dissipation, using the following formula below: 

𝑐𝑐 = ( ହܶ଴

𝑡𝑡ହ଴
)𝑟𝑟଴ଶ 

where 
T50 is theoretical time factor 
 t50 is measured time for 50% degree of dissipation 
 r0 is penetrometer radius 

In soils of very low permeability the time for dissipation can be decreased by using smaller 

diameter probes.  A theoretical solution for these cases is given by Teh and Houlsby (1991) 

and it is compared with data from around the world by Robertson et al. (1992), as shown in 

Figure 4.3. 

 

Figure 4.3:  Average laboratory ch values and CPTU results 

(after Robertson et al. 1992, Teh and Houlsby theory shown as solid lines for IR = 50 and IR = 500). 
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ch estimation is controlled by soil stress history, sensitivity, anisotropy, rigidity index (relative 

stiffness), fabric and history.  In overconsolidated soils, the pore pressure behind the cone tip 

can be low or negative, results in dissipation data that can initially rise before decreasing to 

the equilibrium values.  Care is required to ensure the dissipation test to end at the right 

moment of time, not stopped prematurely after the initial rise.  

An approximate estimate of the coefficient of consolidation in the vertical direction can be 

obtained using the ratios of permeability in the horizontal and vertical directions as follows: 

𝑐𝑐௩ = 𝑐𝑐௛(
݇௩
݇௛

) 

Jamiolkowski et al. (1985) presented the range of field values (Table 4.4),  which can be used 

to estimate kv from kh.  

Based on the table below, the nature of clay for this site is considered no macrofabric, or only 

slightly developed macrofabric, essentially homogenous deposits, so the ratio use is kh/kv 

equal to 1.25 and the ratio ch/cv used for calculation purposes in this report is equal to 1.25.  

Nature of clay kh/kv 

No macrofabric, or only slightly developed macrofabric, essentially 

homogeneous deposits 
1 to 1.5 

From fairly well to well-developed macrofabric, e.g. sedimentary clays with 

discontinuous lenses and layers of more permeable material  
2 to 4 

Varved clays and other deposits containing embedded and more or less 

continuous permeable layers  
3 to 15 

Table 4.4:  Range of field values of kh/kv for soft clays (from Jamiolkowski et al., 1985). 

Estimation of soil permeability from CPTU and dissipation data is subject to much 
uncertainty and should be used as a guide only. 

 

4.17 HYDRAULIC CONDUCTIVITY (k) 
Hydraulic conductivity or coefficient of permeability, k, based on Soil Behaviour Typre Index, 

Ic, can be estimated from the following relationships: 

When 1.0 < ௖ܫ ൑ 3.27              ݇ = 10(଴.ଽହଶିଷ.଴ସூ೎) 
When 3.27 < ௖ܫ ൑ 4.0              ݇ = 10(ିସ.ହଶିଵ.ଷ଻ூ೎) 
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However, in this report the hydraulic conductivity is estimated from 2 soil behaviour 

classification charts, Robertson et al. (1986) and Robertson et al. (1990) presented in Table 

4.3 and 4.4, respectively. 

SBT Zone Soil Behaviour Type (SBT) Range of hydraulic conductivity, k (m/s) 

1 Sensitive fine grained 3x10-9 to 3x10-8 

2 Organic soils 1x10-8 to 1x10-6 

3 Clay 1x10-10 to 1x10-9 

4 Silty CLAY to CLAY 3x10-9  to 1x10-8 

5 Clayey SILT to silty CLAY 1x10-8  to 1x10-7 

6 Sandy SILT to clayey SILT 1x10-7  to 1x10-6 

7 Silty SAND to sandy SILT 1x10-5  to 1x10-6 

8 SAND to silty SAND 1x10-5  to 1x10-4 

9 SAND 1x10-4  to 1x10-3 

10 Gravelly SAND to SAND 1x10-3  to 1 

11 Very stiff fine grained 1x10-8  to 1x10-6 

12 SAND to clayey SAND 3x10-7  to 3x10-4 

Table 4.3:  Estimated soil permeability (k) based on SBT chart by Robertson et al. (1986) 

SBT Zone Soil Behaviour Type (SBT) Range of hydraulic conductivity, k (m/s) 

1 Sensitive fine grained 3x10-9  to 3x10-8 

2 Organic soils 1x10-8  to 1x10-6 

3 Clay 1x10-10 to 1x10-9 

4 Silt Mixture 3x10-9  to 1x10-7 

5 Sand Mixture 1x10-7  to 1x10-5 

6 Sand 1x10-5  to 1x10-3 

7 Gravelly sands to dense sands 1x10-3  to 1 

8 Very stiff sand to clayey sand 1x10-8  to 1x10-6 

9 Very stiff fine grained 1x10-8  to 1x10-6 

Table 4.4:  Estimated soils’ permeability (k) based on SBT chart by Robertson et al. (1990). 
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4.18 DERIVED SHEAR WAVE VELOCITY (VS) 
For the purpose of this project the Shear Wave Velocity is measured as explained in Section 

2.4. However, by using various correlations from the literature it is possible to also derive the 

Shear Wave Velocity, Vs. In this report the derived Vs results generated using Mayne (2006), 

Hegazy and Mayne (1995), Mayne and Rix (1995) and Baldi et al. (1989) correlations. 

1) Mayne (2006) 

௦ܸ = 118.8𝑙𝑙𝑙𝑙݃ ௦݂ + 18.5 

where 

fs  is the measured sleeve friction in kPa 

 

2) Hegazy and Mayne (1995) 

௦ܸ = (10.1𝑙𝑙𝑙𝑙݃ݍ௧ െ 11.4)ଵ.଺଻( ௦݂

௧ݍ
 · 100)଴.ଷ 

where 

qt, fs  are corrected cone resistance and measured sleeve friction, respectively in kPa 

 

 

3) Mayne and Rix (1995) 

௦ܸ =  ଴.଺ଶ଻(௧ݍ)1.75

where 

qt  is the corrected cone resistance in kPa 

 

 

4) Baldi et al. (1989) 

௦ܸ = ௩଴ᇱߪ)଴.ଵଷ(௧ݍ)277 )଴.ଵଷ 

where 

qt, ı’v0 are corrected cone resistance and effective vertical stress, respectively in kPa 
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5.0 CPTU RESULTS APPLICATIONS  

 

5.1 SOIL PROFILING AND APPLICATIONS IN GEOTECHNICAL DESIGN 

5.1.1 Soil Behaviour Type 

The major applications of CPTU are on soil behaviour type and soil profiling.  Typically, the 

cone resistance, qc is high in sands and low in clays, and the friction ratio, Rf = fs/qt is low in 

sands and high in clays.  The CPTU cannot be expected to provide accurate predictions of 

soil type based on physical characteristics, e.g. grain size distribution, but provides a guide to 

the mechanical characteristics, including: strength, stiffness, and compressibility of the soils, 

or the soil behaviour type, SBT.   

 

The most commonly used CPTU soil behaviour type chart, suggested by Robertson et al. 

(1986) uses the basic CPTU measured parameters of cone resistance, qc and friction ratio, 

Rf.  The chart is global in nature and can provide reasonable predictions of soil behaviour type 

for CPTU testing.  The expected overlap in some zones is modified in the interpretations of 

this report somewhat based on previous experience or local knowledge of the site.   

 

Since both the penetration resistance and sleeve resistance increase with depth due to the 

increase in effective overburden stress, the CPTU data requires normalization for overburden 

stress for very shallow and/or very deep tests.  A popular CPTU soil behaviour chart based 

on normalized CPTU data is firstly proposed by Robertson (1990). The chart identifies general 

trends in ground response, such as: increasing soil density, OCR, age and cementation for 

granular soils, and increasing stress history, OCR and soil sensitivity for cohesive soils.   

 

A more general normalized CPTU SBT chart, using large strain soil behaviour descriptions, 

proposed by Robertson (2012) is shown in Figure 5.1. 
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Figure 5.1:  Normalized CPTU Soil Behaviour Type (SBTn) chart, Qtn-FR using general large strain 

soil behaviour description (Robertson, 2012). 

* 
CD is coarse grained dilative soil-predominately drained CPTU 
CC is coarse grained contractive soil-predominately drained CPTU 
FD is fine grained dilative soil-predominately undrained CPTU 
FC is fine grained contractive soil-predominately undrained CPTU 

 

5.1.2 Soil Profiling 
CPTU is an excellent test for soil profiling.  The continuous monitoring of pore pressure during 

the cone penetration improves the soil stratigraphy descriptions.  The pore pressure develops 

in response to the soil type being penetrated in the area where the pore pressure element is 

located.  Soft, firm or stiff clays and contractive silts can show very high pore pressure.  Very 

stiff overconsolidated clays and dilative silts can give very low or negative pore pressures 

same as very dense silty sands.   

The thin layers of sand, or silt in a thick layer of clay, or thin layers of clay or silt in a thick layer 

of sand are easily distinguished during a CPTU test, which will give a response time sufficiently 

fast to observe pore pressure changes even in the very thin layers of soils (< 5mm), depending 

on the response of soil to the advancing of cone.   

The sandy soils tend to produce high cone resistance and low friction ratio, whereas soft 

clayey soils tend to produce low cone resistance and high friction ratio.  Organic soils such as 

peat tend to have very low cone resistance and very high friction ratio.  Soils with high 

horizontal stresses (high OCR) tend to have higher cone resistance and friction ratio. 
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CPTU is an excellent tool to classify the soils based on their behaviour type, and not based 

on grain size distribution.  

The measurement of sleeve friction, fs is often less reliable than the measurement of cone 

resistance, qc (Lunne et al., 1986), but to overpass these problems pore pressure parameter 

ratio, Bq, and the classification charts based on it. 

For more reliability in soil profiling, the soil interpretations in this report are carried out based 

on three parameters measured on site, cone resistance, sleeve friction and pore pressure and 

three derived geotechnical parameters soil behaviour type index for all soils, undrained shear 

strength for cohesive soils and relative density for granular soils.   

Generally, soils that fall in zones 8, 9 and 10 of Robertson et al. (1986) chart (6 and 7 of 

Robertson (1990) chart) represent approximately drained penetration, whereas, soils in zones 

1, 2, 3, 4, 5 and 6 of Robertson et al. (1986) chart (1, 2, 3 and 4 of Robertson (1990) chart) 

represent approximately undrained penetration.  Soils in zones 7, 11 and 12 of Robertson et 

al. (1986) (5, 8 and 9 of Robertson (1990) chart) may represent partially drained penetration.  

The classification is often influenced by changes in stress history, in situ stresses, sensitivity, 

stiffness, mineralogy, etc.  An advantage of pore pressure measurements during cone 

penetration is the ability to evaluate drainage conditions more directly. (Lunne et al., 1997)  

The information about the rate and manner of excess pore pressures during the dissipations 

significantly helps the accurate classification in the corresponding depths of dissipation tests.  

In very stiff, overconsolidated clayey soils, the pore pressure behind the cone is very low and 

sometimes negative of the equilibrium pore pressure, u0, whereas the pore pressure on the 

face of the cone is very large due to the large increase in normal stresses created by the cone 

penetration.  When penetration is stopped in overconsolidated clays, pore pressure recorded 

behind the cone may initially increase before decreasing to the equilibrium pore pressure.  The 

rise is caused by local equalization of the high pore pressure gradient around the cone.   

Cone penetration in fine grained soils, such as clays and silts, is generally undrained.  Cone 

penetration tests under undrained conditions generate high pore pressure and this reading is 

extremely useful, because it affects both cone resistance and sleeve friction measurements.  

These parameters should be corrected using the measured pore pressure.   

CPTU in coarse grained soils, such as sandy or gravelly soils is generally drained.  In these 

conditions there is no excess pore pressure generated as a result of cone penetration.  

Relative density has been used as the main parameter for description of sandy deposits.   
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5.1.3 Applications in geotechnical design 

CPTU measured parameters are used to derive geotechnical parameters, which are the input 

in several geotechnical analyses.  An alternate approach is to directly apply CPTU results to 

the geotechnical calculations.   

As a guide, Table 5.1 shows a summary of the applicability of CPTU results for direct design 

applications.  The ratings shown in the table have been assigned based on current experience 

and represent a qualitative evaluation of the confidence level assessed to each design 

problem and general soil type.  Details of ground conditions and project requirements can 

influence these ratings. 

 

Type of soil Pile 
Design 

Bearing 
Capacity Settlement Compaction 

Control Liquefaction 

Sand A-B A-B B-C A-B A-B 

Clay A-B A-B B-C C-D A-B 

Intermediate 
Soils 

A-B B-C B-C B-C A-B 

Table 5.1:  Perceived applicability of CPTU for various direct design problems. 

A is high 
B is high to moderate 
C is moderate 
D is moderate to low 
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APPENDIX A1 – Project Summary Sheet 

Piezocone Tests Summary Sheet 

 

 

 

HOLE ID Final 
Depth (m) Date of Test Cone Used Test Remarks 

CPT101 19.49 25/11/2025 S15-CFIP.1817 Test refused on total pressure. 

CPT102 19.91 25/11/2025 S15-CFIP.1817 Test completed at target depth. 

CPT103 19.95 25/11/2025 S15-CFIP.1817 Test completed at target depth. 

CPT104 19.97 25/11/2025 S15-CFIP.1817 Test completed at target depth. 

CPT105 24.11 26/11/2025 S15-CFIP.1817 Test refused on total pressure. 

CPT106 21.36 26/11/2025 S15-CFIP.1817 Test refused on total pressure. 

CPT107 24.94 26/11/2025 S15-CFIP.1817 Test completed at target depth. 

CPT108 24.97 26/11/2025 S15-CFIP.1817 Test completed at target depth. 
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APPENDIX A2 – CPT Rig Datasheet 
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APPENDIX A3 – Cone Datasheet 
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APPENDIX A4 – Cone Calibration Certificate 
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APPENDIX A5 – Symbol List 

English 

a is area ratio of the cone (= 𝑛𝑛ܣ
௖ൗܣ ) 

A is area 
Ac is projected area of the cone 
An is cross sectional area of load cell or shaft 
As is area of friction sleeve 
Asb is bottom end area of friction sleeve 
Ast is top end area of friction sleeve 
Bq is pore pressure parameter (= ଶݑ) െ (଴ݑ

௧ݍ) െ ௩଴)൘ߪ ) 
ch is horizontal coefficient of consolidation 
cv is vertical coefficient of consolidation 
D is diameter 
Dr is relative density (= 𝑒𝑒೘ೌೣି𝑒𝑒

𝑒𝑒೘ೌೣି𝑒𝑒೘೔೙
𝑥𝑥100%) 

e is void ratio 
emax is maximum void ratio 
emin is minimum void ratio 
E is Young’s modulus 
fs is unit sleeve friction resistance 
ft is sleeve friction corrected for pore pressure effects 
Fs is total force acting on friction sleeve 
FR is normalized friction ratio (= ௦݂

௧ݍ) െ ௩଴)൘ߪ ) 
FoS is factor of safety 
FC is fines content 
g is acceleration due to gravity 
G0 is initial or maximum shear modulus, shear stiffness  
Ic is soil behavior type index 
Ir is rigidity index (= ܩ 𝑠𝑠௨ൗ ) 
Ip is plasticity index 
k is coefficient of permeability 
kh is coefficient of permeability in horizontal direction 
kv is coefficient of permeability in vertical direction 
K0 is coefficient of earth pressure at rest (= Ԣ௛଴ߪ

Ԣ௩଴ߪ
൘ ) 

L is length 
mv is coefficient of volume change 
M is constrained deformation modulus 
M7.5 is earthquake magnitude of 7.5 Richter scale 
N is number of blows of SPT 
N60 is SPT energy ratio 
Nk is cone factor 
Nke is cone factor 
Nkt is cone factor 
Nǻu is cone factor 
pa is reference stress (= 100 ݇𝑘𝑘𝑘𝑘) 
qc is measured cone resistance 
qe is effective cone resistance (= ௧ݍ െ  (ଶݑ
qn is net cone resistance (= ௧ݍ െ  (௩଴ߪ
qt is corrected cone resistance (= ௖ݍ െ (1 െ 𝑎𝑎)ݑଶ) 
Qc is total force acting on the cone 
Qt is normalized cone resistance (= ௧ݍ െ ௩଴ߪ

Ԣ௩଴ൗߪ ) 
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Rf is friction ratio (= ቀ ௧݂ ௧ൗݍ ቁ 𝑥𝑥100% or alternatively = ቀ ௧݂ ௧ൗݍ ቁ 𝑥𝑥100%) 
su is undrained shear strength 
sur is remoulded undrained shear strength 
St is sensitivity 
t is time 
t50 is time for 50% dissipation of excess pore water pressure 
T50 is time factor at ܷ = 50 % 
u is pore water pressure 
u0 is in situ pore pressure 
u1 is pore pressure measured on the cone 
u2 is pore pressure measured behind the cone 
u3 is pore pressure measured behind sleeve friction 
ǻu is excess pore water pressure 
U is normalized excess pore pressure 
Vs is shear wave velocity 
z is depth 
 

Greek 

Į is constant 
Į is cone roughness 
ȕ is constant 
ȕ1 is the angle between the vertical axis and the projection of the axis of the CPTU on a 

vertical plane, in degrees 
ȕ2 is the angle between the vertical axis and the projection of the axis of the CPTU on a 

vertical plane that is perpendicular to the plane of angle ߚଵ, in degrees 
Ȗ is unit weight of soil 
Ȗw unit weight of water 
ǻ is change 
ǻX is excess pore pressure (= ݑ െ  (଴ݑ
ȝ is Poisson’s ratio 
ȡ is density 
ȥ is state parameter 
ı��ı¶ is normal stress (total, effective) 
ıh��ıh’ is horizontal stress (total, effective) 
ıv��ıv’ is horizontal stress (total, effective) 
ıv0�ıv0’ is overburden stress (total, effective) 
Ĳav is average cyclic shear stress 
Ĳcy is cyclic shear stress 
ĳ¶ is effective friction angle 
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APPENDIX A6 – Abbreviations 
ASTM  American Society for Testing and Materials 
CPTU  Cone Penetration Test with Pore Pressure Measurement (Piezocone Test) 
CRR  Cyclic Resistance Ratio 
CSR  Cyclic Stress Ratio 
GWT  Ground Water Table 
NC  Normally Consolidated 
OC  Over consolidated 
OCR  Over consolidation Ratio 
PL  Limit Pressure 
SCPT  Seismic Cone Penetration 
SDMT  Seismic Dilatometer Marchetti 
SPT  Standard Penetration Test 
TC  Technical Committee 
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APPENDIX A7 – Glossary 

CPT 
Cone Penetration Test. 

Cone 
The part of the cone penetrometer on which the end bearing is developed. 

Cone Penetrometer 
The assembly containing the cone, friction sleeve, any other sensors and measuring systems, 
as well as the connections to the push-rods. 

Cone resistance, qc 
The total force acting on the cone, Qc, divided by the projected area of the cone, Ac.  ݍ௖ = ܳ௖

௖ൗܣ  

Corrected cone resistance, qt 
The cone resistance, qc corrected for pore water pressure effects. 

Corrected sleeve friction, ft 
The sleeve friction corrected for pore water pressure effects on the ends of the friction sleeve. 

Data acquisition system 
The system used to measure and record the measurements made by the cone penetrometer. 

Dissipation Test 
A test when the decay of the pore water pressure is monitored during a pause in penetration. 

Filter element 
The porous element inserted into the cone penetrometer to allow transmission of the pore 
water pressure to the pore pressure sensor, while maintaining the correct profile of the cone 
penetrometer. 

Friction ratio, Rf 
The ratio, expressed as a percentage of the sleeve friction, fs, to the cone resistance, qc, both 
measured at the same depth. 

Friction reducer 
A local enlargement on the push-rod surface, placed at a distance above the cone 
penetrometer, and provided to reduce the friction on the push-rods. 

Friction sleeve 
The section of the cone penetrometer upon which the sleeve friction is measured. 

Normalized cone resistance, Qc or Qt 
The cone resistance expressed in a non-dimensional form and taking account of stress 
changes in situ, ܳ௖ = ௖ݍ) െ (௩଴ߪ

Ԣ௩଴ߪ
൘ , or when the corrected cone resistance is used ܳ௧ =

௧ݍ) െ (௩଴ߪ
Ԣ௩଴ߪ

൘ .  Where ıv0 and ı¶v0 are the total and effective vertical stress respectively. 

Net cone resistance, qn 
The corrected cone resistance minus the vertical total stress.  ݍ𝑛𝑛 = ௧ݍ െ  ௩଴ߪ

Normalized friction ratio, Fr 
The sleeve friction normalized by the net cone resistance. 

Piezocone 
A cone penetrometer containing a pore pressure sensor. 
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Pore pressure, u 
The pore pressure generated during penetration and measured by a pore pressure sensor, u1 
when measured on the cone, u2 when measured just behind the cone and u3 when measured 
just behind the friction sleeve. 

Pore pressure ratio, Bq 
The net pore pressure normalized with respect to the net cone resistance. 

Push-rods 
The thick-walled tubes or rods used for advancing the cone penetrometer. 

Rig machine 
The equipment which pushes the cone penetrometer and rods into the ground. 

Sleeve friction, fs 
The total frictional force acting on the friction sleeve, Fs, divided by its surface area, As.  ௦݂ =
௦ܨ

௦ൗܣ  
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APPENDIX A8 – Soils Description Tables 

GRANULAR SOILS (Sands and Gravels) 

Description Relative Density Dr (%) SPT N value, NSPT 

Very Loose 0 – 15 0 - 4 

Loose 15 – 35 4 - 10 

Medium Dense 35 – 65 10 - 30 

Dense 65 – 85 30 - 50 

Very Dense >85 >50 

 

COHESIVE SOILS (Clays and Silts) 

Term based on measurement Undrained Shear Strength Classification, su (kPa) 

Extremely low <10 

Very low 10 - 20 

Low 20 - 40 

Medium 40 - 75 

High 75 - 150 

Very high 150 - 300 

Extremely high >300 
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APPENDIX B  

Cone Penetration Measured Parameters and Geotechnical 
Derived Parameters 
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Appendix E – Certificates of Analysis (Soil) 



Certificate Number 25-28928 Issued: 18-Dec-25

Client 

Our Reference 

Client Reference ~

Order No ~

Contract Title ~

Description 

Date Received 

Date Started 

Date Completed 

Test Procedures

Notes

Approved By 

Louise Cook

Sample Deviations present. See Deviation Table Section for details.

Contracts Manager

3 Soil samples.

10-Dec-25

10-Dec-25

18-Dec-25

Identified by prefix DETSn (details on request).

Opinions and interpretations are outside the laboratory's scope of ISO 17025

accreditation. This certificate is issued in accordance with the accreditation

requirements of the United Kingdom Accreditation Service. The results reported herein

relate only to the material supplied to the laboratory. This certificate shall not be

reproduced except in full, without the prior written approval of the laboratory.

Certificate of Analysis

LK Consult Limited

Unit 29

Eton Business Park

Eton Hill Road

Radcliffe

Manchester

M26 2ZS

25-28928

LKC251564

PO-C002180

Heywood Old Road, Middleton

Symbol key

at end of report

Normec DETS Limited

Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY

Tel: 01207 582333 • email: info-dets@normecgroup.com • normecdets.com Page 1 of 3              .   



Summary of Chemical Analysis
Soil Samples

Our Ref 25-28928
Client Ref ~ LKC251564

Contract Title ~ Heywood Old Road, Middleton
Lab No 2613260 2613261 2613262

Sample ID ~ CP101 CP101 CP101

Depth ~ 1.20-1.65 3.30-3.75 4.60-4.95

Other ID ~
Sample Type ~ SOIL SOIL SOIL

Sampling Date ~ n/s n/s n/s

Sampling Time ~ n/s n/s n/s

Test Method LOD Units

DETSC 2076* 10 mg/l < 10 < 10 < 10

DETSC 2008# pH 8.2 8.2 7.6
DETSC 2055 1 mg/l 6.7 6.5 6.8
DETSC 2055 1 mg/l < 1.0 < 1.0 < 1.0
DETSC 2076# 10 mg/l < 10 14 14

Magnesium Aqueous Extract (2:1)

pH
Chloride Aqueous Extract (2:1)
Nitrate Aqueous Extract as NO3 (2:1)
Sulphate Aqueous Extract as SO4 (2:1)

Metals

Inorganics

Symbol key at end of report Page 2 of 3



Information in Support of the Analytical Results
Our Ref 25-28928

Client Ref ~ LKC251564
Contract ~ Heywood Old Road, Middleton

Containers Received & Deviating Samples

Lab No Sample ID ~

Date 

Sampled ~ Containers Received Holding time exceeded for tests

Incorrect 

container for 

tests
2613260 CP101 1.20-1.65 

SOIL

PT 1L Sample date not supplied, Anions 2:1 (30 days), pH + 

Conductivity (7 days)

2613261 CP101 3.30-3.75 

SOIL

PT 1L Sample date not supplied, Anions 2:1 (30 days), pH + 

Conductivity (7 days)

2613262 CP101 4.60-4.95 

SOIL

PT 1L Sample date not supplied, Anions 2:1 (30 days), pH + 

Conductivity (7 days)

Soil Analysis Notes

Inorganic soil analysis was carried out on a dried sample, crushed to pass a 250µm sieve

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal

From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months

Key:

 ~ Sample details are provided by the client and can affect the validity of the results

 * -not accredited.

 # -MCERTS (accreditation only applies if report carries the MCERTS logo).

 $ -subcontracted.

 n/s -not supplied.

 I/S -insufficient sample.

 U/S -unsuitable sample.

 t/f -to follow.

 nd -not detected.

End of Report     Ver 25.10.03

Key: P-Plastic T-Tub 

Normec DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples 

received may be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 

'Guidance on Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, 

inappropriate containers etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised 

due to sample deviations. If no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a 

sampled date (and time for waters) this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container 

supplied is suitable.

Symbol key at end of report Page 3 of 3



Certificate Number 25-27757 Issued: 08-Dec-25

Client 

Our Reference 

Client Reference ~

Order No ~

Contract Title ~

Description 

Date Received 

Date Started 

Date Completed 

Test Procedures

Notes

Approved By 

Louise Cook

Contracts Manager

6 Soil samples, 1 Leachate prepared by DETS sample.

28-Nov-25

28-Nov-25

08-Dec-25

Identified by prefix DETSn (details on request).

Opinions and interpretations are outside the laboratory's scope of ISO 17025

accreditation. This certificate is issued in accordance with the accreditation

requirements of the United Kingdom Accreditation Service. The results reported herein

relate only to the material supplied to the laboratory. This certificate shall not be

reproduced except in full, without the prior written approval of the laboratory.

Certificate of Analysis

LK Consult Limited

Unit 29

Eton Business Park

Eton Hill Road

Radcliffe

Manchester

M26 2ZS

25-27757

LKC251564

PO-C002180

Heywood Old Road, Middleton

Symbol key

at end of report

Normec DETS Limited

Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY

Tel: 01207 582333 • email: info-dets@normecgroup.com • normecdets.com Page 1 of 8              .   



Summary of Chemical Analysis
Soil Samples

Our Ref 25-27757
Client Ref ~ LKC251564

Contract Title ~ Heywood Old Road, Middleton
Lab No 2606700 2606701 2606702 2606703 2606704 2606705

Sample ID ~ TP102 TP110 TP107 TP105 SD102 TP112

Depth ~ 0.00-0.40 0.00-0.50 0.00-0.30 0.00-0.40 0.00-0.40 0.00-0.30

Other ID ~
Sample Type ~ SOIL SOIL SOIL SOIL SOIL SOIL

Sampling Date ~ 26/11/2025 26/11/2025 26/11/2025 26/11/2025 26/11/2025 26/11/2025

Sampling Time ~ n/s n/s n/s n/s n/s n/s

Test Method LOD Units

DETSC 1004 0.1 % 23 21 17 23 17 21

DETSC 2301* 1 mg/kg 1.3
DETSC 2301# 0.2 mg/kg 16 22 19 13 18 19
DETSC 2301# 1.5 mg/kg 56
DETSC 2301# 0.1 mg/kg 0.2 0.3 0.3 0.3 0.3 0.3
DETSC 2301# 0.15 mg/kg 11 27 14 14 19 17
DETSC 2204* 1 mg/kg < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
DETSC 2301# 0.2 mg/kg 23 44 31 26 32 35
DETSC 2301# 0.3 mg/kg 46 93 94 54 72 79
DETSC 2325# 0.05 mg/kg 0.12 0.21 0.16 0.10 0.11 0.18
DETSC 2301# 1 mg/kg 9.1 19 14 12 18 16
DETSC 2301# 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
DETSC 2301# 0.8 mg/kg 37 26 23 28 32
DETSC 2301# 1 mg/kg 51 90 60 61 71 70

DETSC 2008# pH 7.6 6.5 6.5 5.8 6.0 5.9
DETSC 2002# 0.1 % 4.4 4.3 6.2 2.6 4.6
DETSC 2076# 10 mg/l 24 20 20 12 20

DETSC 3321* 0.01 mg/kg < 0.01
DETSC 3321* 0.01 mg/kg < 0.01
DETSC 3321* 0.01 mg/kg < 0.01
DETSC 3072# 1.5 mg/kg < 1.5
DETSC 3072# 1.2 mg/kg < 1.2
DETSC 3072# 1.5 mg/kg < 1.5
DETSC 3072# 3.4 mg/kg < 3.4
DETSC 3072* 3.4 mg/kg < 3.4
DETSC 3072* 10 mg/kg < 10
DETSC 3072* 10 mg/kg < 10
DETSC 3072* 10 mg/kg < 10
DETSC 3321* 0.01 mg/kg < 0.01
DETSC 3321* 0.01 mg/kg < 0.01
DETSC 3321* 0.01 mg/kg < 0.01
DETSC 3072# 0.9 mg/kg < 0.9
DETSC 3072# 0.5 mg/kg < 0.5
DETSC 3072# 0.6 mg/kg < 0.6
DETSC 3072# 1.4 mg/kg < 1.4
DETSC 3072* 1.4 mg/kg < 1.4
DETSC 3072* 10 mg/kg < 10
DETSC 3072* 10 mg/kg < 10

Preparation

Metals

Inorganics

Petroleum Hydrocarbons

Aromatic C10-C44: EH_CU_1D_AR
Aromatic C5-C40: EH_CU+HS_1D_AR

Aromatic C8-C10: HS_1D_AR
Aromatic C10-C12: EH_CU_1D_AR
Aromatic C12-C16: EH_CU_1D_AR
Aromatic C16-C21: EH_CU_1D_AR
Aromatic C21-C35: EH_CU_1D_AR
Aromatic C35-C40: EH_CU_1D_AR

Aliphatic C35-C40: EH_CU_1D_AL
Aliphatic C10-C44: EH_CU_1D_AL
Aliphatic C5-C40: EH_CU+HS_1D_AL
Aliphatic C5-C44: EH_CU+HS_1D_AL
Aromatic C5-C7: HS_1D_AR
Aromatic C7-C8: HS_1D_AR

Aliphatic C6-C8: HS_1D_AL
Aliphatic C8-C10: HS_1D_AL
Aliphatic C10-C12: EH_CU_1D_AL
Aliphatic C12-C16: EH_CU_1D_AL
Aliphatic C16-C21: EH_CU_1D_AL
Aliphatic C21-C35: EH_CU_1D_AL

Vanadium
Zinc

pH
Organic matter
Sulphate Aqueous Extract as SO4 (2:1)

Aliphatic C5-C6: HS_1D_AL

Chromium, Hexavalent
Copper
Lead
Mercury
Nickel
Selenium

Moisture Content

Antimony
Arsenic
Barium
Cadmium
Chromium
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Summary of Chemical Analysis
Soil Samples

Our Ref 25-27757
Client Ref ~ LKC251564

Contract Title ~ Heywood Old Road, Middleton
Lab No 2606700 2606701 2606702 2606703 2606704 2606705

Sample ID ~ TP102 TP110 TP107 TP105 SD102 TP112

Depth ~ 0.00-0.40 0.00-0.50 0.00-0.30 0.00-0.40 0.00-0.40 0.00-0.30

Other ID ~
Sample Type ~ SOIL SOIL SOIL SOIL SOIL SOIL

Sampling Date ~ 26/11/2025 26/11/2025 26/11/2025 26/11/2025 26/11/2025 26/11/2025

Sampling Time ~ n/s n/s n/s n/s n/s n/s

Test Method LOD Units
DETSC 3072* 10 mg/kg < 10
DETSC 3072* 10 mg/kg < 10
DETSC 3072* 10 mg/kg < 10
DETSC 3072* 10 mg/kg < 10

DETSC 3301 0.1 mg/kg < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
DETSC 3301 0.1 mg/kg < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
DETSC 3301 0.1 mg/kg < 0.10 0.41 0.45 < 0.10 < 0.10 < 0.10
DETSC 3301 0.1 mg/kg 0.14 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
DETSC 3301 0.1 mg/kg 0.54 0.47 1.5 0.14 1.0 0.33
DETSC 3301 0.1 mg/kg 0.84 2.8 2.2 0.54 1.1 0.47
DETSC 3301 0.1 mg/kg 0.99 < 0.10 2.8 < 0.10 1.9 0.58
DETSC 3301 0.1 mg/kg 1.3 2.9 1.8 < 0.10 2.3 0.97
DETSC 3301 0.1 mg/kg 0.47 0.31 0.92 0.18 0.91 0.32
DETSC 3301 0.1 mg/kg 0.33 1.6 0.84 0.13 0.78 0.29
DETSC 3301 0.1 mg/kg 0.30 0.55 0.89 < 0.10 0.59 0.22
DETSC 3301 0.1 mg/kg 0.16 0.42 0.39 < 0.10 0.36 0.20
DETSC 3301 0.1 mg/kg 0.48 1.6 < 0.10 < 0.10 0.79 0.41
DETSC 3301 0.1 mg/kg 0.66 1.1 < 0.10 < 0.10 < 0.10 0.48
DETSC 3301 0.1 mg/kg 0.22 1.3 < 0.10 < 0.10 < 0.10 0.12
DETSC 3301 0.1 mg/kg 0.31 0.38 < 0.10 < 0.10 < 0.10 0.26
DETSC 3301 1.6 mg/kg 6.7 14 12 < 1.6 9.8 4.5

Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
PAH 16 Total

PAHs

Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene

Aromatic C5-C44: EH_CU+HS_1D_AR
TPH Ali/Aro C5-C40: EH_CU+HS_1D_Total

TPH Ali/Aro C5-C44: EH_CU+HS_1D_Total

Ali/Aro C10-C44: EH_CU_1D_Total
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WASTE ACCEPTANCE CRITERIA TESTING
ANALYTICAL REPORTv20.25.02.03

Our Ref 25-27757
Client Ref LKC251564

Contract Title Heywood Old Road, Middleton Sample Numbers 2606700 2606706
Sample Id TP102 0.00-0.40 Date Analysed

Units
% 3 5 6
% n/a n/a 10

mg/kg 6 n/a n/a
mg/kg 1 n/a n/a
mg/kg 500 n/a n/a
mg/kg 100 n/a n/a

pH Units n/a >6 n/a
mol/kg n/a TBE TBE
mol/kg n/a TBE TBE

0.5 2 25
20 100 300

0.04 1 5
0.5 10 70
2 50 100

0.01 0.2 2
0.5 10 30
0.4 10 40
0.5 10 50

0.06 0.7 5
0.1 0.5 7
4 50 200

800 15,000 25,000
10 150 500

1000 20,000 50,000
4000 60,000 100,000

1 n/a n/a
500 800 1000

TBE - To Be Evaluated

SNRHW - Stable Non-Reactive 

Hazardous Waste

Volume of Leachant L10
Volume of Eluate VE1

Disclaimer:  

V.2.07

Values are correct at time of issue.

Volume of Eluate VE1 0

The WAC limit values are provided for guidance only. Normec DETS does not accept responsibility for errors or omissions.

Mass of dry Sample Kg 0.090
Stage 1
Volume of Leachant L2 0.872

* Temperature* 18.0

Mass of Sample Kg 0.117

Additional Information
DETSC 2008 pH 7.0
DETSC 2009 Conductivity uS/cm 24.2

DETSC 2130 Phenol Index < 100 < 1
DETSC 2033* Dissolved Organic Carbon 12000 120

DETSC 2055 Sulphate as SO4 1300 < 100
DETSC 2009* Total Dissolved Solids 17000 170

DETSC 2055 Chloride as Cl 900 < 100
DETSC 2055* Fluoride as F 140 1.4

DETSC 2306 Selenium as Se 0.36 < 0.03
DETSC 2306 Zinc as Zn 4.2 0.04

DETSC 2306 Lead as Pb 0.62 < 0.05
DETSC 2306 Antimony as Sb 0.4 < 0.05

DETSC 2306 Molybdenum as Mo < 1.1 < 0.1
DETSC 2306 Nickel as Ni 1.1 < 0.1

DETSC 2306 Copper as Cu 6.2 0.06
DETSC 2306 Mercury as Hg < 0.010 < 0.002

DETSC 2306 Cadmium as Cd 0.032 < 0.02
DETSC 2306 Chromium as Cr < 0.25 < 0.1

LS10
DETSC 2306 Arsenic as As 1.2 0.01
DETSC 2306 Barium as Ba 2.9 < 0.1

Test Results On Leachate
WAC Limit Values

Limit values for LS10 Leachate

Determinand and Method Reference
Conc in Eluate ug/l Amount Leached mg/kg Inert 

Waste
SNRHW

Hazardous 

Waste10:1

DETSC 2008# pH 7.6
DETSC 2073* Acid Neutralisation Capacity (pH4) < 1.0
DETSC 2073* Acid Neutralisation Capacity (pH7) < 1.0

DETSC 3401# PCBs (7 congeners) < 0.01
DETSC 3311* Mineral Oil (C10 - C40) < 10
DETSC 3301 PAHs 6.7

DETSC 2084# Total Organic Carbon 4.8
DETSC 2003# Loss On Ignition 9.3
DETSC 3321# BTEX < 0.04

08/12/2025

Test Results On Waste
WAC Limit Values

Inert 

Waste
SNRHW

Hazardous 

WasteDeterminand and Method Reference Result
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Summary of Asbestos Analysis
Soil Samples

Our Ref 25-27757
Client Ref ~ LKC251564

Contract Title ~ Heywood Old Road, Middleton

Lab No Sample ID Material Type Result Comment* Analyst
2606700 TP102  0.00-0.40 SOIL NAD none Michael Kay

2606701 TP110  0.00-0.50 SOIL NAD none Michael Kay

2606702 TP107  0.00-0.30 SOIL NAD none Michael Kay

2606703 TP105  0.00-0.40 SOIL NAD none Michael Kay

2606704 SD102  0.00-0.40 SOIL NAD none Michael Kay

2606705 TP112  0.00-0.30 SOIL NAD none Michael Kay

Crocidolite = Blue Asbestos, Amosite = Brown Asbestos, Chrysotile = White Asbestos. Anthophyllite, Actinolite and Tremolite are other forms of Asbestos. Samples 

are analysed by DETSC 1101 using polarised light microscopy in accordance with HSG248 and documented in-house methods. NAD = No Asbestos Detected. 

Where a sample is NAD, the result is based on analysis of at least 2 sub-samples and should be taken to mean 'no asbestos detected in sample'. Key: * -not 

included in laboratory scope of accreditation.
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Information in Support of the Analytical Results
Our Ref 25-27757

Client Ref ~ LKC251564
Contract ~ Heywood Old Road, Middleton

Containers Received & Deviating Samples

Lab No Sample ID ~

Date 

Sampled ~ Containers Received

Holding time 

exceeded for 

tests

Incorrect 

container for 

tests
2606700 TP102 0.00-0.40 

SOIL

26/11/25 GJ 250ml, GJ 30ml, PT 1L

2606701 TP110 0.00-0.50 

SOIL

26/11/25 GJ 250ml, GJ 30ml, PT 1L

2606702 TP107 0.00-0.30 

SOIL

26/11/25 GJ 250ml, GJ 30ml, PT 1L

2606703 TP105 0.00-0.40 

SOIL

26/11/25 GJ 250ml, GJ 30ml, PT 1L

2606704 SD102 0.00-0.40 

SOIL

26/11/25 GJ 250ml, GJ 30ml, PT 1L

2606705 TP112 0.00-0.30 

SOIL

26/11/25 GJ 250ml, GJ 30ml, PT 1L

2606706 TP102 0.00-0.40 

LEACHATE

26/11/25 GJ 250ml, GJ 30ml, PT 1L

Lab No Sample ID

2606706 TP102 0.00-0.40 LEACHATE

Soil Analysis Notes

Inorganic soil analysis was carried out on a dried sample, crushed to pass a 250µm sieve

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal

From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months

Comments

Insufficient sample 1070g (<2kg) Sample received

Key: G-Glass P-Plastic J-Jar T-Tub 

Normec DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples 

received may be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 

'Guidance on Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, 

inappropriate containers etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised 

due to sample deviations. If no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a 

sampled date (and time for waters) this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container 

supplied is suitable.
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Information in Support of the Analytical Results
. . . . . .

Acronym

HS

EH

CU

1D

2D

Total

AL

AR

   #1

   #2

   _

   +

Det Acronym

Aliphatic C5-C6 HS_1D_AL

Aliphatic C6-C8 HS_1D_AL

Aliphatic C8-C10 HS_1D_AL

Aliphatic C10-C12 EH_CU_1D_AL

Aliphatic C12-C16 EH_CU_1D_AL

Aliphatic C16-C21 EH_CU_1D_AL

Aliphatic C21-C35 EH_CU_1D_AL

Aliphatic C35-C40 EH_CU_1D_AL

Aliphatic C10-C44 EH_CU_1D_AL

Aliphatic C5-C40 EH_CU+HS_1D_AL

Aliphatic C5-C44 EH_CU+HS_1D_AL

Aromatic C5-C7 HS_1D_AR

Aromatic C7-C8 HS_1D_AR

Aromatic C8-C10 HS_1D_AR

Aromatic C10-C12 EH_CU_1D_AR

Aromatic C12-C16 EH_CU_1D_AR

Aromatic C16-C21 EH_CU_1D_AR

Aromatic C21-C35 EH_CU_1D_AR

Aromatic C35-C40 EH_CU_1D_AR

Aromatic C10-C44 EH_CU_1D_AR

Aromatic C5-C40 EH_CU+HS_1D_AR

Aromatic C5-C44 EH_CU+HS_1D_AR

TPH Ali/Aro C5-C40 EH_CU+HS_1D_Total

TPH Ali/Aro C5-C44 EH_CU+HS_1D_Total

Ali/Aro C10-C44 EH_CU_1D_Total

Mineral Oil (C10-C40) + Clean Up EH_CU_1D_Total

Operator - underscore to separate acronyms (exception for +)

Operator to indicate cumulative eg. EH+HS_Total or EH_CU+HS_Total

GC-GC - Double coil gas chromatography

Aliphatics & Aromatics

Aliphatics only

Aromatics only

EH_2D_Total  but with humics mathematically subtracted

EH_2D_Total  but with fatty acids mathematically subtracted

List of HWOL Acronyms and Operators

Description

Headspace analysis

Extractable Hydrocarbons -  i.e. everything extracted by the solvent

Clean-up  -  e.g. by florisil, silica gel

GC - Single coil gas chromatography
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Key:

 ~ Sample details are provided by the client and can affect the validity of the results

 * -not accredited.

 # -MCERTS (accreditation only applies if report carries the MCERTS logo).

 $ -subcontracted.

 n/s -not supplied.

 I/S -insufficient sample.

 U/S -unsuitable sample.

 t/f -to follow.

 nd -not detected.

End of Report     Ver 25.10.03
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Appendix F – Certificates of Analysis (Geotechnical) 



Certificate Number 25-28928 Issued: 18-Dec-25

Client 

Our Reference 

Client Reference ~

Order No ~

Contract Title ~

Description 

Date Received 

Date Started 

Date Completed 

Test Procedures

Notes

Approved By 

Louise Cook

Sample Deviations present. See Deviation Table Section for details.

Contracts Manager

3 Soil samples.

10-Dec-25

10-Dec-25

18-Dec-25

Identified by prefix DETSn (details on request).

Opinions and interpretations are outside the laboratory's scope of ISO 17025

accreditation. This certificate is issued in accordance with the accreditation

requirements of the United Kingdom Accreditation Service. The results reported herein

relate only to the material supplied to the laboratory. This certificate shall not be

reproduced except in full, without the prior written approval of the laboratory.

Certificate of Analysis

LK Consult Limited

Unit 29

Eton Business Park

Eton Hill Road

Radcliffe

Manchester

M26 2ZS

25-28928

LKC251564

PO-C002180

Heywood Old Road, Middleton

Symbol key

at end of report

Normec DETS Limited

Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY

Tel: 01207 582333 • email: info-dets@normecgroup.com • normecdets.com Page 1 of 3              .   



Summary of Chemical Analysis
Soil Samples

Our Ref 25-28928
Client Ref ~ LKC251564

Contract Title ~ Heywood Old Road, Middleton
Lab No 2613260 2613261 2613262

Sample ID ~ CP101 CP101 CP101

Depth ~ 1.20-1.65 3.30-3.75 4.60-4.95

Other ID ~
Sample Type ~ SOIL SOIL SOIL

Sampling Date ~ n/s n/s n/s

Sampling Time ~ n/s n/s n/s

Test Method LOD Units

DETSC 2076* 10 mg/l < 10 < 10 < 10

DETSC 2008# pH 8.2 8.2 7.6
DETSC 2055 1 mg/l 6.7 6.5 6.8
DETSC 2055 1 mg/l < 1.0 < 1.0 < 1.0
DETSC 2076# 10 mg/l < 10 14 14

Magnesium Aqueous Extract (2:1)

pH
Chloride Aqueous Extract (2:1)
Nitrate Aqueous Extract as NO3 (2:1)
Sulphate Aqueous Extract as SO4 (2:1)

Metals

Inorganics
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Information in Support of the Analytical Results
Our Ref 25-28928

Client Ref ~ LKC251564
Contract ~ Heywood Old Road, Middleton

Containers Received & Deviating Samples

Lab No Sample ID ~

Date 

Sampled ~ Containers Received Holding time exceeded for tests

Incorrect 

container for 

tests
2613260 CP101 1.20-1.65 

SOIL

PT 1L Sample date not supplied, Anions 2:1 (30 days), pH + 

Conductivity (7 days)

2613261 CP101 3.30-3.75 

SOIL

PT 1L Sample date not supplied, Anions 2:1 (30 days), pH + 

Conductivity (7 days)

2613262 CP101 4.60-4.95 

SOIL

PT 1L Sample date not supplied, Anions 2:1 (30 days), pH + 

Conductivity (7 days)

Soil Analysis Notes

Inorganic soil analysis was carried out on a dried sample, crushed to pass a 250µm sieve

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal

From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months

Key:

 ~ Sample details are provided by the client and can affect the validity of the results

 * -not accredited.

 # -MCERTS (accreditation only applies if report carries the MCERTS logo).

 $ -subcontracted.

 n/s -not supplied.

 I/S -insufficient sample.

 U/S -unsuitable sample.

 t/f -to follow.

 nd -not detected.

End of Report     Ver 25.10.03

Key: P-Plastic T-Tub 

Normec DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples 

received may be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 

'Guidance on Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, 

inappropriate containers etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised 

due to sample deviations. If no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a 

sampled date (and time for waters) this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container 

supplied is suitable.
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Client LK Consult Ltd

Address Unit 29 Eton Business Park
Eton Hill Road
Radcliffe
Greater Manchester
M26 2ZS

Contract LKR 25 1564 - 
Heywood Old Lane, Middleton

Job Number MRN 26004/1
Date of Issue 

Page 1  of 4

Approved Signatories

S J Hutchings, O P Davies

Notes

1

2

3

4

5

6

The results included within the report are representative of the samples submitted for analysis.

This certificate should not be reproduced, except in full, without the express permission of the 
laboratory.

TEST REPORT

06 January 2026

All remaining samples and remnants from this contract will be disposed 28 days from the date of       
this report unless you notify us to the contrary.

Result certificates, in this report, not bearing a UKAS mark, are not included in our UKAS 
accreditation schedule.

Opinions and interpretations expressed herein are outside the scope of our UKAS accreditation.

Certified that the samples have been examined and tested in accordance with the terms of the 
contract/order and unless otherwise stated conform to the standards/specifications quoted.

Andrew House, Hadfield Street, Dukinfield, Cheshire SK16 4QX  Tel: 0161 475 0870 
Email: enquiries@murrayrix.com  Website: www.murrayrix.com

Also at: London: 020 8523 1999

Murray Rix is the trading name of Murray Rix (Northern) Limited. Registered in England 2878361

M U R R A Y  R I X
CONSULTANCY, SITE INVESTIGATION
CONSTRUCTION MATERIALS TESTING



M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS EN ISO 17892-4:2016
Determination of Water Content in accordance with BS EN ISO 17892-1:2014+A1:2022 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton

JOB NUMBER MRN 26004/1

SAMPLE LABEL CP101 0.7-1.0m B DATE SAMPLED 28-Nov-25
LAB SAMPLE No 5243501 DATE RECEIVED 10-Dec-25
DATE TESTED 15-Dec-25 SAMPLED BY Client

MATERIAL Brown clayey gravelly SAND
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 2 85
90 100 0.6 79
75 100 0.425 74
63 100 0.3 65
50 100 0.2 54

37.5 100 0.15 51
28 100 0.063 48
20 99 0.055 46
14 96 0.039 38
10 94 0.01 18
6.3 91 0.0025 8
5 90 0.0014 5

GRAVEL 15% SILT 41%
SAND 37% CLAY 7%

REMARKS

SIGNED

NAME O.P. Davies BA (Hons) DATE 06-Jan-26
(Director / Head of Laboratory)
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SOIL FRACTIONS

As received water content = 18.3%
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS EN ISO 17892-4:2016
Determination of Water Content in accordance with BS EN ISO 17892-1:2014+A1:2022 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton

JOB NUMBER MRN 26004/1

SAMPLE LABEL CP101 2.7-3.0m B DATE SAMPLED 28-Nov-25
LAB SAMPLE No 5243502 DATE RECEIVED 10-Dec-25
DATE TESTED 15-Dec-25 SAMPLED BY Client

MATERIAL Brown clayey gravelly SAND
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 2 94
90 100 0.6 91
75 100 0.425 86
63 100 0.3 59
50 100 0.2 33

37.5 100 0.15 29
28 100 0.063 22
20 100 0.055 20
14 96 0.039 17
10 96 0.01 11
6.3 96 0.0025 6
5 95 0.0014 4

GRAVEL 6% SILT 17%
SAND 72% CLAY 5%

REMARKS

SIGNED
  

NAME O.P. Davies BA (Hons) DATE 06-Jan-26
(Director / Head of Laboratory)
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SOIL FRACTIONS

As received water content = 19.2%
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS EN ISO 17892-4:2016
Determination of Water Content in accordance with BS EN ISO 17892-1:2014+A1:2022 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton

JOB NUMBER MRN 26004/1

SAMPLE LABEL CP101 5.0-5.3m B DATE SAMPLED 28-Nov-25
LAB SAMPLE No 5243503 DATE RECEIVED 10-Dec-25
DATE TESTED 15-Dec-25 SAMPLED BY Client

MATERIAL Brown clayey slightly gravelly SAND
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 2 99
90 100 0.6 97
75 100 0.425 88
63 100 0.3 51
50 100 0.2 31

37.5 100 0.15 26
28 100 0.063 20
20 100 0.055 19
14 100 0.039 16
10 100 0.01 8
6.3 100 0.0025 5
5 100 0.0014 4

GRAVEL 1% SILT 15%
SAND 79% CLAY 5%

REMARKS

SIGNED
  

NAME O.P. Davies BA (Hons) DATE 06-Jan-26
(Director / Head of Laboratory)
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Client LK Consult Ltd

Address Unit 29 Eton Business Park
Eton Hill Road
Radcliffe
Greater Manchester
M26 2ZS

Contract LKR 25 1564 - 
Heywood Old Lane, Middleton

Job Number MRN 26004/2
Date of Issue 

Page 1  of 10

Approved Signatories

S J Hutchings, O P Davies

Notes

1

2

3

4

5

6

The results included within the report are representative of the samples submitted for analysis.

This certificate should not be reproduced, except in full, without the express permission of the 
laboratory.

TEST REPORT

07 January 2026

All remaining samples and remnants from this contract will be disposed 28 days from the date of       
this report unless you notify us to the contrary.

Result certificates, in this report, not bearing a UKAS mark, are not included in our UKAS 
accreditation schedule.

Opinions and interpretations expressed herein are outside the scope of our UKAS accreditation.

Certified that the samples have been examined and tested in accordance with the terms of the 
contract/order and unless otherwise stated conform to the standards/specifications quoted.

Andrew House, Hadfield Street, Dukinfield, Cheshire SK16 4QX  Tel: 0161 475 0870 
Email: enquiries@murrayrix.com  Website: www.murrayrix.com

Also at: London: 020 8523 1999

Murray Rix is the trading name of Murray Rix (Northern) Limited. Registered in England 2878361
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS EN ISO 17892-4:2016
Determination of Water Content in accordance with BS EN ISO 17892-1:2014+A1:2022 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton

JOB NUMBER MRN 26004/2

SAMPLE LABEL TP107 1.5-2.0m DATE SAMPLED 26-Nov-25
LAB SAMPLE No 5238501 DATE RECEIVED 04-Dec-25
DATE TESTED 08-Dec-25 SAMPLED BY Client

MATERIAL Brown clayey gravelly SAND
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 2 91
90 100 0.6 86
75 100 0.425 75
63 100 0.3 54
50 100 0.2 39

37.5 96 0.15 36
28 96 0.063 33
20 96 0.055 31
14 95 0.039 27
10 95 0.01 13
6.3 94 0.0025 6
5 93 0.0014 4

GRAVEL 9% SILT 28%
SAND 58% CLAY 5%

REMARKS

SIGNED

NAME O.P. Davies BA (Hons) DATE 07-Jan-26
(Director / Head of Laboratory)
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SOIL FRACTIONS

As received water content = 15.7%
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS EN ISO 17892-4:2016
Determination of Water Content in accordance with BS EN ISO 17892-1:2014+A1:2022 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton

JOB NUMBER MRN 26004/2

SAMPLE LABEL TP108 0.5-1.0m DATE SAMPLED 26-Nov-25
LAB SAMPLE No 5238502 DATE RECEIVED 04-Dec-25
DATE TESTED 08-Dec-25 SAMPLED BY Client

MATERIAL Brown silty slightly sandy slightly gravelly CLAY
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 2 96
90 100 0.6 93
75 100 0.425 89
63 100 0.3 83
50 100 0.2 75

37.5 100 0.15 73
28 100 0.063 71
20 100 0.055 67
14 100 0.039 54
10 99 0.01 31
6.3 98 0.0025 15
5 97 0.0014 12

GRAVEL 4% SILT 57%
SAND 25% CLAY 14%

REMARKS

SIGNED

NAME O.P. Davies BA (Hons) DATE 07-Jan-26
(Director / Head of Laboratory)
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS EN ISO 17892-4:2016
Determination of Water Content in accordance with BS EN ISO 17892-1:2014+A1:2022 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton

JOB NUMBER MRN 26004/2

SAMPLE LABEL TP109 1.0-2.0m DATE SAMPLED 26-Nov-25
LAB SAMPLE No 5238504 DATE RECEIVED 04-Dec-25
DATE TESTED 08-Dec-25 SAMPLED BY Client

MATERIAL Brown silty slightly sandy slightly gravelly CLAY
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 2 91
90 100 0.6 86
75 100 0.425 84
63 100 0.3 76
50 100 0.2 70

37.5 98 0.15 66
28 97 0.063 63
20 94 0.055 60
14 94 0.039 53
10 93 0.01 30
6.3 93 0.0025 16
5 92 0.0014 11

GRAVEL 9% SILT 49%
SAND 28% CLAY 14%

REMARKS

SIGNED

NAME O.P. Davies BA (Hons) DATE 07-Jan-26
(Director / Head of Laboratory)
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As received water content = 14.8%
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS EN ISO 17892-4:2016
Determination of Water Content in accordance with BS EN ISO 17892-1:2014+A1:2022 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton

JOB NUMBER MRN 26004/2

SAMPLE LABEL TP111 0.5-1.5m DATE SAMPLED 26-Nov-25
LAB SAMPLE No 5238505 DATE RECEIVED 04-Dec-25
DATE TESTED 08-Dec-25 SAMPLED BY Client

MATERIAL Brown silty sandy slightly gravelly CLAY
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 5 95
90 100 2 94
75 100 0.6 91
50 100 0.425 87

37.5 100 0.3 76
20 98 0.2 62
14 97 0.15 56
10 96 0.063 46

COBBLES 0% SAND 48%
GRAVEL 6% SILT / CLAY 46%

REMARKS

SIGNED

NAME O.P. Davies BA (Hons) DATE 07-Jan-26
(Director / Head of Laboratory)
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As received water content

SOIL FRACTIONS
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M U R R A Y  R I X
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
PARTICLE SIZE DISTRIBUTION

BS EN ISO 17892-4:2016
Determination of Water Content in accordance with BS EN ISO 17892-1:2014+A1:2022 (Oven Dry)

CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton

JOB NUMBER MRN 26004/2

SAMPLE LABEL TP112 1.0-2.0m DATE SAMPLED 26-Nov-25
LAB SAMPLE No 5238506 DATE RECEIVED 04-Dec-25
DATE TESTED 08-Dec-25 SAMPLED BY Client

MATERIAL Brown silty slightly gravelly SAND
ADVISED SOURCE Site Investigation Sample

Sieve Size % Passing Specification Sieve Size %  Passing Specification
(mm) (%) (%) (mm) (%) (%)
125 100 5 100
90 100 2 99
75 100 0.6 96
50 100 0.425 86

37.5 100 0.3 65
20 100 0.2 34
14 100 0.15 19
10 100 0.063 4

COBBLES 0% SAND 95%
GRAVEL 1% SILT / CLAY 4%

REMARKS

SIGNED

NAME O.P. Davies BA (Hons) DATE 07-Jan-26
(Director / Head of Laboratory)
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SOIL FRACTIONS

As received water content 20.7%

0.002 0.06 2 60 200

CLAY SILT SAND GRAVEL COBBLES

0
10
20
30
40
50
60
70
80
90

100

0.001 0.01 0.1 1 10 100

Pe
rc

en
ta

ge
 P

as
si

ng
 (%

)

Particle Size (mm)



MURRAY RIX
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
LIQUID LIMIT BS EN ISO 17892-12:2018+A2:2022 Clause 5.3 (30° FALL CONE) 1 POINT METHOD

WATER CONTENT METHOD BS EN ISO 17892-1:2014+A1:2022
CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton
JOB NUMBER MRN 26004/2

SAMPLE LABEL TP108 0.5-1.0m 26-Nov-25
SAMPLE No. 5238502 04-Dec-25
DATE TESTED 08-Dec-25 Client

MATERIAL Brown silty slightly sandy slightly gravelly CLAY
ADVISED SOURCE Site Investigation Sample WATER CONTENT
SAMPLE HISTORY Natural State % RET. 425um BY

Correction factor
Determination 1 (avg) 19.5 from Clayton and
Determination 2 (avg) 19.5 Jukes 1978

Natural Water Liquid Limit Passing
Content (%) (%) 425 micron (%)

REMARKS

SIGNED

NAME O.P. Davies BA (Hons) DATE 07-Jan-26
(Director / Head of Laboratory)
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89

Plastic Limit Plasticity Index
(%) (%)

28.4 39 17 22

Wet Sieved

Test Readings mm (average) Water Content % Correction Factor
38.5 1.01038.4
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MURRAY RIX
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
LIQUID LIMIT BS EN ISO 17892-12:2018+A2:2022 Clause 5.3 (30° FALL CONE) 1 POINT METHOD

WATER CONTENT METHOD BS EN ISO 17892-1:2014+A1:2022
CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton
JOB NUMBER MRN 26004/2

SAMPLE LABEL TP109 1.0-2.0m 26-Nov-25
SAMPLE No. 5238504 04-Dec-25
DATE TESTED 08-Dec-25 Client

MATERIAL Brown silty slightly sandy slightly gravelly CLAY
ADVISED SOURCE Site Investigation Sample WATER CONTENT
SAMPLE HISTORY Natural State % RET. 425um BY

Correction factor
Determination 1 (avg) 19.7 from Clayton and
Determination 2 (avg) 19.7 Jukes 1978

Natural Water Liquid Limit Passing
Content (%) (%) 425 micron (%)

REMARKS

SIGNED

NAME O.P. Davies BA (Hons) DATE 07-Jan-26
(Director / Head of Laboratory)

Page 8 of 10

Water Content %

15

Plasticity Index
(%)

28 84

PLASTIC LIMIT BS EN ISO 17892-12:2018+A2:2022 Clause 5.5

14.8 43

Test Readings mm (average)

(%)

42.8
42.8

Correction Factor

1.006

Plastic Limit

Wet Sieved
Increasing
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DATE RECEIVED
SAMPLED BY
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2 % GRADING ZONE
3 % PARTICLE DENSITY 2.60 Mg/m3

(%)
(Mg/m3)

REMARKS

NAME O.P. Davies BA (Hons) SIGNED DATE
(Director / Head of Laboratory)
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OPTIMUM WATER CONTENT 11
MAXIMUM DRY DENSITY 1.81

07-Jan-26

4 12.2 1.792
5 14.2 1.734

2 8.2 1.783
3 10.2 1.806

(%) (Mg/m3)
1 6.1 1.764

RETAINED 37.5mm Zone 4
RETAINED 20mm (Assumed)

POINT NUMBER WATER CONTENT DRY DENSITY

MATERIAL Grey brown silty slightly gravelly SAND
ADVISED SOURCE Site Investigation Sample
PRE TREATMENT Air Dried / Separate Batches

SAMPLE NUMBER 5238503 DATE RECEIVED 04-Dec-25
DATE TESTED 10-Dec-25 SAMPLED BY Client

JOB NUMBER MRN 26004/2

SAMPLE LABEL TP108 1.8-2.1m DATE SAMPLED 26-Nov-25

BS 1377-2:2022 Cl.11
PARTICLE DENSITY METHOD BS 1377-2:2022 Cl.9.2

CLIENT LK Consult Ltd
SITE LKR 25 1564 - Heywood Old Lane, Middleton

MURRAY RIX 
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
DRY DENSITY/WATER CONTENT RELATIONSHIP 2.5kg RAMMER
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2 % GRADING ZONE
6 % PARTICLE DENSITY 2.65 Mg/m3

(%)
(Mg/m3)

REMARKS

NAME O.P. Davies BA (Hons) SIGNED DATE
(Director / Head of Laboratory)
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2 10.4 1.895

(%)
POINT NUMBER WATER CONTENT DRY DENSITY

(Mg/m3)
1 8.6 1.856

ADVISED SOURCE Site Investigation Sample
PRE TREATMENT Air Dried / Separate Batches

RETAINED 20mm
Zone 4

(Assumed)
RETAINED 37.5mm

DATE TESTED 10-Dec-25 SAMPLED BY Client

MATERIAL Brown silty slightly sandy slightly gravelly CLAY

LKR 25 1564 - Heywood Old Lane, Middleton
JOB NUMBER MRN 26004/2

SAMPLE NUMBER 5238504 DATE RECEIVED 04-Dec-25

DRY DENSITY/WATER CONTENT RELATIONSHIP 2.5kg RAMMER
BS 1377-2:2022 Cl.11

PARTICLE DENSITY METHOD BS 1377-2:2022 Cl.9.2

SAMPLE LABEL TP109 1.0-2.0m DATE SAMPLED 26-Nov-25

CLIENT LK Consult Ltd
SITE

1.928
14.2 1.889
16.1 1.827

MURRAY RIX 
ANDREW HOUSE, HADFIELD STREET,

DUKINFIELD, CHESHIRE SK16 4QX
TEL 0161 475 0870

TEST CERTIFICATE
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Appendix G – Soakaway Tests 
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ƚ�;ϳϱйͲϮϱйͿ EͬZ

dŝŵĞ�ƚŽ�ĨĂůů�ƚŽ�Ϯϱй�ĞĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ EŽƚ�ZĞĂĐŚĞĚ

s�;ϳϱйͲϮϱйͿ Ϭ͘ϮϬ

�ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ�ϳϱйͲϮϱй Ϭ͘ϮϬ

dŝŵĞ�ƚŽ�ĨĂůů�ƚŽ�ϳϱй�ĞĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ EŽƚ�ZĞĂĐŚĞĚ

Ϯϱй��ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ Ϭ͘ϭϬ

Ϯϱй��ĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ�ďĞůŽǁ�'> ϭ͘ϬϬ

ϳϱй��ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ Ϭ͘ϯϬ

ϳϱй��ĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ�ďĞůŽǁ�'> Ϭ͘ϴϬ

^ƚĂƌƚŝŶŐ�tĂƚĞƌ��ĞƉƚŚ Ϭ͘ϳϬ

�ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ Ϭ͘ϰϬ

^�ϭϬϮ �ĞƉƚŚ
^ĂŶĚ 'ƌŽƵŶĚǁĂƚĞƌ�>ĞǀĞů

dĞƐƚ�ϭ

,ĞǇǁŽŽĚ�KůĚ�ZŽĂĚ͕�DŝĚĚůĞƚŽŶ 'ƌĂǀĞů�hƐĞĚ
><�Ϯϱϭϱϲϰ >ĞŶŐƚŚ
ϮϱͬϭϭͬϮϬϮϱ tŝĚƚŚ
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Ϭ͘ϮϬ

Ϭ͘ϯϬ
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^ŝƚĞ�EĂŵĞ
:Žď�EƵŵďĞƌ ϭ͘ϮϬ ŵ
�ĂƚĞ�ŽĨ�dĞƐƚ Ϭ͘ϲϬ ŵ
Wŝƚ�EƵŵďĞƌ ϭ͘ϭϬ ŵ

^ƚƌĂƚĂ�tŝƚŚŝŶ�dĞƐƚ��ƌĞĂ
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ŵ
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ŵ
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�KDD�Ed^
EͬZ�с�EŽƚ�ZĞĐŽƌĚĞĚ͘��ƵĞ�ƚŽ�ǀĞƌǇ�ƐůŽǁ�ĚƌĂŝŶĂŐĞ͕�ƚŝŵĞƐ�ĨŽƌ�ϳϱй�ĞĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ�ĂŶĚ�Ϯϱй�ĞĨĨĞĐƚŝǀĞ�
ĚĞƉƚŚ�ŶŽƚ�ƉŽƐƐŝďůĞ͘�/ŶĨŝůƚƌĂƚŝŽŶ�ƌĂƚĞ�ƵŶĂďůĞ�ƚŽ�ďĞ�ĐĂůĐƵůĂƚĞĚ͘�KŶůǇ�ŽŶĞ�ƚĞƐƚ�ƵŶĚĞƌƚĂŬĞŶ�ĚƵĞ�ƚŽ�ƚŚĞ�

ƐůŽǁ�ƌĂƚĞ�ŽĨ�ĨůŽǁ͘�

�ƌǇ

EŽ

EͬZ^K/>�/E&/>dZ�d/KE�Z�d�

��^/'E�^K/>�/E&/>dZ�d/KE�Z�d��;ŵͬƐͿ EͬZ

Ă�;ϱϬйͿ ϭ͘ϲϲ

ƚ�;ϳϱйͲϮϱйͿ EͬZ

dŝŵĞ�ƚŽ�ĨĂůů�ƚŽ�Ϯϱй�ĞĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ EŽƚ�ZĞĂĐŚĞĚ

s�;ϳϱйͲϮϱйͿ Ϭ͘ϭϵ

�ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ�ϳϱйͲϮϱй Ϭ͘Ϯϲ

dŝŵĞ�ƚŽ�ĨĂůů�ƚŽ�ϳϱй�ĞĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ EŽƚ�ZĞĂĐŚĞĚ

Ϯϱй��ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ Ϭ͘ϭϯ

Ϯϱй��ĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ�ďĞůŽǁ�'> Ϭ͘ϵϳ

ϳϱй��ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ Ϭ͘ϯϵ

ϳϱй��ĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ�ďĞůŽǁ�'> Ϭ͘ϳϭ
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�ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ Ϭ͘ϱϮ

^�ϭϬϯ �ĞƉƚŚ
^ĂŶĚ 'ƌŽƵŶĚǁĂƚĞƌ�>ĞǀĞů

dĞƐƚ�ϭ

,ĞǇǁŽŽĚ�KůĚ�ZŽĂĚ͕�DŝĚĚůĞƚŽŶ 'ƌĂǀĞů�hƐĞĚ
><�Ϯϱϭϱϲϰ >ĞŶŐƚŚ
ϮϱͬϭϭͬϮϬϮϱ tŝĚƚŚ

Ϭ͘ϬϬ

Ϭ͘ϭϬ

Ϭ͘ϮϬ

Ϭ͘ϯϬ

Ϭ͘ϰϬ

Ϭ͘ϱϬ
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Ϭ͘ϳϬ
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^ŝƚĞ�EĂŵĞ
:Žď�EƵŵďĞƌ ϭ͘ϮϬ ŵ
�ĂƚĞ�ŽĨ�dĞƐƚ Ϭ͘ϳϬ ŵ
Wŝƚ�EƵŵďĞƌ Ϭ͘ϴϬ ŵ

^ƚƌĂƚĂ�tŝƚŚŝŶ�dĞƐƚ��ƌĞĂ

ŵ

ŵ

ŵ

ŵ

ŵ

ŵ

ŵ
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ŵŝŶƐ

ŵϯ

ŵϮ

ŵŝŶƐ

ŵͬƐ

�KDD�Ed^
�ĂƐĞ�ŽĨ�ƚĞƐƚ�ĂƌĞĂ�ƌĞĐŽƌĚĞĚ�ĂƐ�Ϭ͘ϴϬŵďŐů�ĂƐ�ĐŽƌƌĞůĂƚĞƐ�ǁŝƚŚ�ĚĞƉƚŚ�ƚƌĂŶƐĚƵĐĞƌ�ƉůĂĐĞĚ�ŝŶ�

ƐŽĂŬĂǁĂǇ�Ɖŝƚ͘��ƵĞ�ƚŽ�ƚŝŵĞ�ĐŽŶƚƌĂŝŶƚƐ�ŽŶƐŝƚĞ͕�ŽŶůǇ�ŽŶĞ�ƚĞƐƚ�ǁĂƐ�ƵŶĚĞƌƚĂŬĞŶ͘�

�ƌǇ

EŽ

ϭ͘ϳϴϵ�ͲϬϱ^K/>�/E&/>dZ�d/KE�Z�d�

��^/'E�^K/>�/E&/>dZ�d/KE�Z�d��;ŵͬƐͿ ϭ͘ϳϵ�ͲϬϱ

Ă�;ϱϬйͿ ϭ͘Ϯϱ

ƚ�;ϳϱйͲϮϱйͿ ϲϳ͘ϯϱ

dŝŵĞ�ƚŽ�ĨĂůů�ƚŽ�Ϯϱй�ĞĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ ϵϭ

s�;ϳϱйͲϮϱйͿ Ϭ͘Ϭϵ

�ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ�ϳϱйͲϮϱй Ϭ͘ϭϭ

dŝŵĞ�ƚŽ�ĨĂůů�ƚŽ�ϳϱй�ĞĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ Ϯϯ͘ϲϱ

Ϯϱй��ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ Ϭ͘Ϭϱ

Ϯϱй��ĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ�ďĞůŽǁ�'> Ϭ͘ϳϱ

ϳϱй��ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ Ϭ͘ϭϲ

ϳϱй��ĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ�ďĞůŽǁ�'> Ϭ͘ϲϰ

^ƚĂƌƚŝŶŐ�tĂƚĞƌ��ĞƉƚŚ Ϭ͘ϱϵ

�ĨĨĞĐƚŝǀĞ�^ƚŽƌĂŐĞ��ĞƉƚŚ Ϭ͘Ϯϭ

^�ϭϬϰ �ĞƉƚŚ
^ĂŶĚ 'ƌŽƵŶĚǁĂƚĞƌ�>ĞǀĞů

dĞƐƚ�ϭ

,ĞǇǁŽŽĚ�KůĚ�ZŽĂĚ͕�DŝĚĚůĞƚŽŶ 'ƌĂǀĞů�hƐĞĚ
><�Ϯϱϭϱϲϰ >ĞŶŐƚŚ
ϮϱͬϭϭͬϮϬϮϱ tŝĚƚŚ

Ϭ͘ϬϬ

Ϭ͘ϭϬ

Ϭ͘ϮϬ

Ϭ͘ϯϬ

Ϭ͘ϰϬ

Ϭ͘ϱϬ

Ϭ͘ϲϬ

Ϭ͘ϳϬ

Ϭ͘ϴϬ

Ϭ͘ϵϬ
Ϭ ϮϬ ϰϬ ϲϬ ϴϬ ϭϬϬ ϭϮϬ ϭϰϬ ϭϲϬ ϭϴϬ
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Generic Assessment Criteria Values

SOM Res + Res - Allot. Comm. POSresi POSpark Source
Inorganic Arsenic N/A 37 40 49 640 79 168 DEFRA C4SL
Beryllium N/A 1.7 1.7 35 12 2.2 63 LQM S4UL
Boron N/A 290 11,000 45 240,000 21,000 46,000 LQM S4UL
Cadmium N/A 26 149 4.9 410 220 880 DEFRA C4SL
Chromium (III) N/A 910 910 18,000 8,600 1,500 33,000 LQM S4UL
Chromium (VI) N/A 21.0 21.0 170.0 49 23.0 250 DEFRA C4SL
Copper N/A 2,400 7,100 520 68,000 12,000 44,000 LQM S4UL
Lead N/A 200 310 80 2,330 630 1,300 DEFRA C4SL
Elemental Mercury N/A 1.2 1.2 21 58 (25.8) vap 16 30 (25.8) vap LQM S4UL
Inorganic Mercury N/A 40 56 19 1,100 120 240 LQM S4UL
Methylmercury N/A 11 15 6.0 320 40 68 LQM S4UL
Nickel N/A 130 180 53 980 230 800 LQM S4UL
Selenium N/A 250 430 88 12,000 1,100 1,800 LQM S4UL
Vanadium N/A 410 1,200 91 9,000 2,000 5,000 LQM S4UL
Zinc N/A 3,700 40,000 620 730,000 81,000 170,000 LQM S4UL

1% 210 3,000 (57.1) sol 34 84,000 (57.0) sol 15,000 29,000 LQM S4UL
2.5% 510 4,700 (141) sol 85 97,000 (141) sol 15,000 30,000 LQM S4UL
6% 1,100 6,000 (336) sol 200 100,000 15,000 30,000 LQM S4UL
1% 170 2,900 (86.1) sol 28 83,000 (86.1) sol 15,000 29,000 LQM S4UL

2.5% 420 4,600 (212) sol 69 97,000 (212) sol 15,000 30,000 LQM S4UL
6% 920 6,000 (506) sol 160 100,000 15,000 30,000 LQM S4UL
1% 2,400 31,000 (1.17) vap 380 520,000 74,000 150,000 LQM S4UL

2.5% 5,400 35,000 950 540,000 74,000 150,000 LQM S4UL
6% 11,000 37,000 2,200 540,000 74,000 150,000 LQM S4UL
1% 7.2 11 2.9 170 29 49 LQM S4UL

2.5% 11 14 6.5 170 29 56 LQM S4UL
6% 13 15 13 180 29 62 LQM S4UL
1% 5.0 5.3 5.70 77 10.0 21 DEFRA C4SL

2.5% 5.0 5.3 5.70 77 10.0 21 DEFRA C4SL
6% 5.0 5.3 5.70 77 10.0 21 DEFRA C4SL
1% 0.8 1.2 0.32 15 2.2 4 LQM S4UL

2.5% 1.0 1.2 0.67 15 2.2 5 LQM S4UL
6% 1.1 1.2 1.20 15 2.2 5 LQM S4UL
1% 2.6 3.9 0.99 44 7.1 13 LQM S4UL

2.5% 3.3 4.0 2.1 44 7.2 15 LQM S4UL
6% 3.7 4.0 3.9 45 7.2 16 LQM S4UL
1% 320 360 290 3,900 640 1,400 LQM S4UL

2.5% 340 360 470 4,000 640 1,500 LQM S4UL
6% 350 360 640 4,000 640 1,600 LQM S4UL
1% 77 110 37 1,200 190 370 LQM S4UL

2.5% 93 110 75 1,200 190 410 LQM S4UL
6% 100 110 130 1,200 190 440 LQM S4UL
1% 15 30 4.1 350 57 93 LQM S4UL

2.5% 22 31 9.4 350 57 110 LQM S4UL
6% 27 32 19 350 57 120 LQM S4UL
1% 0.24 0.31 0.14 3.5 0.57 1.1 LQM S4UL

2.5% 0.28 0.32 0.27 3.6 0.58 1.3 LQM S4UL
6% 0.3 0.32 0.43 3.6 0.58 1.4 LQM S4UL
1% 280 1,500 52 23,000 3,100 6,300 LQM S4UL

2.5% 560 1,600 130 23,000 3,100 6,300 LQM S4UL
6% 890 1,600 290 23,000 3,100 6,400 LQM S4UL
1% 170 2,800 (36.0) sol 27 63,000 (30.9) sol 9,900 20,000 LQM S4UL

2.5% 400 3,800 (76.5) sol 67 68,000 9,900 20,000 LQM S4UL
6% 860 4,500 (183) sol 160 71,000 9,900 20,000 LQM S4UL
1% 27 45 9.5 500 82 150 LQM S4UL

2.5% 36 46 21 510 82 170 LQM S4UL
6% 41 46 39 510 82 180 LQM S4UL
1% 15 15 65 1600 f 11000 f 800 f C4SL

2.5% 36 36 130 3700 f 15000 f 1200 f C4SL
6% 85 85 200 8400 f 17000 f 1900 f C4SL
1% 95 1,300 (36.0) sol 15 22,000 3,100 6,200 LQM S4UL

2.5% 220 1,500 38 22,000 3,100 6,200 LQM S4UL
6% 440 1,500 90 22,000 3,100 6,300 LQM S4UL
1% 620 3,700 110 54,000 7,400 15,000 LQM S4UL

2.5% 1,200 3,800 270 54,000 7,400 15,000 LQM S4UL
6% 2,000 3,800 620 54,000 7,400 15,000 LQM S4UL
1% 0.79 1.2 0.32 15 2.2 4.4 LQM S4UL

2.5% 0.98 1.2 0.67 15 2.2 4.7 LQM S4UL
6% 1.1 1.2 1.2 15 2.2 4.8 LQM S4UL
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marker)
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Generic Assessment Criteria Values

SOM Res + Res - Allot. Comm. POSresi POSpark SourceContaminant
1% 0.087 0.38 0.017 27 72 90 LQM S4UL

2.5% 0.17 0.70 0.034 47 72 100 LQM S4UL
6% 0.37 1.4 0.075 90 73 110 LQM S4UL
6% 0.87 3.3 0.180 98 140 230 C4SL
1% 130 880 (869) vap 22 56,000 (869) vap 56,000 87,000 (869) vap LQM S4UL

2.5% 290 1,900 51 110,000 (1,920) vap 56,000 95,000 (1,920) vap LQM S4UL
6% 660 3,900 120 180,000 (4,360) vap 56,000 100,000 (4,360) LQM S4UL
1% 47 83 16 5,700 (518) vap 24,000 17,000 (518) vap LQM S4UL

2.5% 110 190 39 13,000 (1,220) vap 24,000 22,000 (1,220) vap LQM S4UL
6% 260 440 91 27,000 (2,840) vap 25,000 27,000 (2,840) vap LQM S4UL
1% 60 88 28 6,600 (478) sol 41,000 17,000 (478) sol LQM S4UL

2.5% 140 210 67 15,000 (1,120) sol 42,000 24,000 (1,120) sol LQM S4UL
6% 330 480 160 33,000 (2,620) sol 43,000 33,000 (2,620) sol LQM S4UL
1% 59 82 31 6,200 (625) vap 41,000 17,000 (625) vap LQM S4UL

2.5% 140 190 74 14,000 (1,470) vap 42,000 24,000 (1,470) vap LQM S4UL
6% 320 450 170 31,000 (3,460) vap 43,000 32,000 (3,460) vap LQM S4UL
1% 56 79 29 5,900 (576) sol 41,000 17,000 (576) sol LQM S4UL

2.5% 130 180 69 14,000 (1,350) sol 42,000 23,000 (1,350) sol LQM S4UL
6% 310 430 160 30,000 (3,170) sol 43,000 31,000 (3,170) sol LQM S4UL

EC 5-6 1% 42 42 730 3,200 (304) sol 570,000(304)sol 95,000 (304) sol LQM S4UL
EC>6-8 1% 100 100 2,300 7,800 (144) sol 600,000 150,000 (144) sol LQM S4UL
EC>8-10 1% 27 27 320 2,000 (78) sol 13,000 14,000 (78) vap LQM S4UL
EC>10-12 1% 130 (48) vap 130 (48) vap 2,200 9,700 (48) sol 13,000 21,000 (48) vap LQM S4UL
EC>12-16 1% 1,100 (24) sol 1,100 (24) sol 11,000 59,000 (24) sol 13,000 25,000 (24) sol LQM S4UL
EC>16-35 1% 65,000 (8.48) 65,000 (8.48) f ,sol 260,000 f 160,000 f 250,000 f 450,000 f LQM S4UL
EC>35-44 1% 65,000 (8.48) 65,000 (8.48) f ,sol 260,000 f 160,000 f 250,000 f 450,000 f LQM S4UL

EC 5-6 2.5% 78 78 1,700 5,900 (558) sol 590,000 130,000 (558) sol LQM S4UL
EC>6-8 2.5% 230 230 5,600 17,000 (322) sol 610,000 220,000 (322) sol LQM S4UL
EC>8-10 2.5% 65 65 770 4,800 (190) vap 13,000 18,000 (190) vap LQM S4UL
EC>10-12 2.5% 330 (118) vap 330 (118) vap 4,400 23,000 (118) vap 13,000 23,000 (118) vap LQM S4UL
EC>12-16 2.5% 2,400 (59) sol 2,400 (59) sol 13,000 82,000 (59) sol 13,000 25,000 (59) sol LQM S4UL
EC>16-35 2.5% 92,000 (21) 92,000 (21) f ,sol 270,000 f 1,700,000 f 250,000 f 480,000 f LQM S4UL
EC>35-44 2.5% 92,000 (21) 92,000 (21) f ,sol 270,000 f 1,700,000 f 250,000 f 480,000 f LQM S4UL

EC 5-6 6% 160 160 3,900 12,000 (1,150) sol 600,000 180,000 (1,150) LQM S4UL
EC>6-8 6% 530 530 13,000 40,000 (736) sol 620,000 320,000 (736) sol LQM S4UL
EC>8-10 6% 150 150 1,700 11,000 (451) vap 13,000 21,000 (451) vap LQM S4UL
EC>10-12 6% 760 (283) vap 760 (283) vap 7,300 47,000 (283) vap 13,000 24,000 (283) vap LQM S4UL
EC>12-16 6% 4,300 (142) sol 4,400 (142) sol 13,000 90,000 (142) sol 13,000 26,000 (142) sol LQM S4UL
EC>16-35 6% 110,000f 110,000f 270,000 f 1,800,000f 250,000 f 490,000 f LQM S4UL
EC>35-44 6% 110,000f 110,000f 270,000 f 1,800,000f 250,000 f 490,000 f LQM S4UL

EC5-7(benzene as non- 1% 70 370 13 26,000 (1,220) sol 56,000 76,000 (1,220) sol LQM S4UL
EC>7-8(toluene) 1% 130 860 22 56,000 (869) vap 56,000 87,000 (869) vap LQM S4UL
EC>8-10 1% 34 47 8.6 3,500 (613) vap 5,000 7,200 (613) vap LQM S4UL
EC>10-12 1% 74 250 13 16,000 (364) sol 5,000 9,200 (364) sol LQM S4UL
EC>12-16 1% 140 1,800 23 36,000 (169 )sol 5,100 10,000 LQM S4UL
EC>16-21 1% 260 f 1,900 f 46 f 28,000 f 3,800 f 7,600 f LQM S4UL
EC>21-35 1% 1,100 f 1,900 f 370 f 28,000 f 3,800 f 7,800 f LQM S4UL
EC>35-44 1% 1,100 f 1,900 f 370f 28,000 f 3,800 f 7,800 f LQM S4UL

EC5-7(benzene as non- 2.5% 140 690 27 46,000 (2,260) sol 56,000 84,000 (2,260) sol LQM S4UL
EC>7-8(toluene) 2.5% 290 1,800 51 110,000 (1,920) sol 56,000 95,000 (1,920) sol LQM S4UL
EC>8-10 2.5% 83 110 21 8,100 (1,500) vap 5,000 8,500 (1,500) vap LQM S4UL
EC>10-12 2.5% 180 590 31 28,000 (899) sol 5,000 9,700 (899) sol LQM S4UL
EC>12-16 2.5% 330 2,300 (419) sol 57 37,000 5,100 10,000 LQM S4UL
EC>16-21 2.5% 540 f 1,900 f 110 f 28,000 f 3,800 f 7,700 f LQM S4UL
EC>21-35 2.5% 1,500 f 1,900 f 820 f 28,000 f 3,800 f 7,800 f LQM S4UL
EC>35-44 2.5% 1,500 f 1,900 f 820 f 28,000 f 3,800 f 7,800 f LQM S4UL

EC5-7(benzene as non- 6% 300 1,400 57 86,000 (4,710) sol 56,000 92,000 (4,710) sol LQM S4UL
EC>7-8(toluene) 6% 660 3,900 120 180,000 (4,360)vap 56,000 100,000 (4,360) LQM S4UL
EC>8-10 6% 190 270 51 17,000 (3,580) vap 5,000 9,300 (3,580) vap LQM S4UL
EC>10-12 6% 380 1,200 4 34,000 (2,150) sol 5,000 10,000 LQM S4UL
EC>12-16 6% 660 2,500 130 38,000 5,100 10,000 LQM S4UL
EC>16-21 6% 930f 1,900 f 260 f 28,000 f 3,800 f 7,800 f LQM S4UL
EC>21-35 6% 1,700 f 1,900 f 1,600 f 28,000 f 3,800 f 7,900 f LQM S4UL
EC>35-44 6% 1,700 f 1,900 f 1,600 f 28,000 f 3,800 f 7,900 f LQM S4UL

1% 1,600 f 1,900 f 1,200 f 28,000 f 3,800 f 7,800 f LQM S4UL
2.5% 1,800 f 1,900 f 2,100 f 28,000 f 3,800 f 7,800 f LQM S4UL
6% 1,900 f 1,900 f 3,000 f 28,000 f 3,800 f 7,900 f LQM S4UL

BT
EX

 C
om

po
un

ds

Toluene

Ethylbenzene

o-xylene

m-xylene

p-xylene

Aliphatic +Aromatic >EC44

Aromatic

Aromatic

Pe
tr

ol
eu

m
 H

yd
ro

ca
rb

on
s

Aliphatic

Aliphatic

Aliphatic

Aromatic

Benzene
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Generic Assessment Criteria Values

SOM Res + Res - Allot. Comm. POSresi POSpark SourceContaminant
1% 0.11 0.16 0.05 12.0 300 300 DEFRA C4SL

2.5% 0.18 0.24 0.10 17.0 310 330 DEFRA C4SL
6% 0.31 0.41 0.19 29.0 310 330 DEFRA C4SL
1% 8.8 9.0 48 660 140,000 57,000 (1,425) vap LQM S4UL

2.5% 18 18 110 1,300 140,000 76,000 (2,915) vap LQM S4UL
6% 39 40 240 3,000 140,000 100,000 (6,392) LQM S4UL
1% 1.6 3.9 0.41 270 1,400 1,800 LQM S4UL

2.5% 3.4 8.0 0.89 550 1,400 2,100 LQM S4UL
6% 7.5 17 2.0 1,100 1,400 2,300 LQM S4UL
1% 1.2 1.5 0.79 110 1,400 1,500 LQM S4UL

2.5% 2.8 3.5 1.9 250 1,400 1,800 LQM S4UL
6% 6.4 8.2 4.4 560 1,400 2,100 LQM S4UL
1% 0.31 0.32 2.00 24 3,200 1400 DEFRA C4SL

2.5% 0.70 0.71 4.8 55 3,300 1900 DEFRA C4SL
6% 1.60 1.60 11.0 130 3,400 2,500 DEFRA C4SL
1% 0.03 0.03 0.45 2.9 890 190 LQM S4UL

2.5% 0.06 0.06 1.0 6.3 920 270 LQM S4UL
6% 0.13 0.13 2.4 14 950 400 LQM S4UL
1% 0.009 0.010 0.032 0.7 76.0 41.0 DEFRA C4SL

2.5% 0.020 0.020 0.072 1.5 78.0 51.0 DEFRA C4SL
6% 0.043 0.045 0.160 3.4 79.0 69.0 DEFRA C4SL
1% 0.46 0.50 0.890 38 3,800 2,000 DEFRA C4SL

2.5% 0.78 0.84 1.70 64 3,800 2,400 DEFRA C4SL
6% 1.50 1.60 3.60 120 3,900 3,100 DEFRA C4SL
1% 0.91 1.2 0.42 99 2,500 2,600 LQM S4UL

2.5% 1.7 2.1 0.83 170 2,500 2,800 LQM S4UL
6% 3.4 4.2 1.7 350 2,500 3,100 LQM S4UL
1% 0.9 0.9 3.7 69 13,000 5,600 DEFRA C4SL

2.5% 1.6 1.7 7.5 120 13,000 7,000 DEFRA C4SL
6% 3.3 3.4 16.0 260 13,000 9,100 DEFRA C4SL
1% 0.006 0.015 0.0017 1.1E+00 7.8 18.0 DEFRA C4SL

2.5% 0.010 0.019 0.0031 1.4E+00 7.8 19.0 DEFRA C4SL
6% 0.017 0.029 0.0058 2.20 7.8 19.0 DEFRA C4SL
1% 1.6 65 0.24 1,000 130 260 LQM S4UL

2.5% 3.7 66 0.58 1,000 130 270 LQM S4UL
6% 8.1 66 1.4 1,000 130 270 LQM S4UL
1% 120 13,000 17 210,000 26,000 49,000 (18.7) sol LQM S4UL

2.5% 250 13,000 38 210,000 26,000 51,000 LQM S4UL
6% 540 13,000 85 210,000 27,000 53,000 LQM S4UL
1% 5.7 6,700 0.86 110,000 13,000 23,000 (0.35) vap LQM S4UL

2.5% 13 6,700 1.9 110,000 13,000 23,000 (0.39) vap LQM S4UL
6% 26 6,700 3.9 110,000 13,000 24,000 (0.48) vap LQM S4UL
1% 5.7 7.3 3.2 170 18 30 LQM S4UL

2.5% 6.6 7.4 6.1 170 18 31 LQM S4UL
6% 7.1 7.5 9.8 170 18 31 LQM S4UL
1% 0.97 7.0 0.17 170 18 30 LQM S4UL

2.5% 2.0 7.3 0.41 170 18 30 LQM S4UL
6% 3.5 7.4 0.96 170 18 31 LQM S4UL
1% 3.3 610 0.5 9,300 1,200 2,300 LQM S4UL

2.5% 7.8 620 1.2 9,400 1,200 2,400 LQM S4UL
6% 17.4 620 2.7 9,400 1,200 2,400 LQM S4UL
1% 3.2E-02 6.4 4.9E-03 140 16 26 LQM S4UL

2.5% 6.6E-02 6.5 1.0E-02 140 16 26 LQM S4UL
6% 0.14 6.6 2.2E-02 140 16 27 LQM S4UL
1% 7.4 160 (3.0E-03) vap 1.2 5,600 (3.0E-03) vap 1,200 2,300 LQM S4UL

2.5% 18 280 (7.0E-03) vap 2.9 7,400 (7.0E-03) vap 1,200 2,400 LQM S4UL
6% 41 410 (1.6E-02) vap 6.8 8,400 (1.6E-02) vap 1,200 2,500 LQM S4UL
1% 8.5E-02 3.7 1.3E-02 65 8.1 15 LQM S4UL

2.5% 0.2 3.8 3.2E-02 65 8.1 15 LQM S4UL
6% 0.46 3.8 7.7E-02 65 8.1 16 LQM S4UL
1% 0.46 0.46 5.9 56 11,000 1,300 (675) sol LQM S4UL

2.5% 1.0 1.0 14 130 13,000 2,000 (1,520) sol LQM S4UL
6% 2.4 2.4 32 290 14,000 2,900 LQM S4UL
1% 23 24 94 2,000 (571) sol 90,000 24,000 (571) sol LQM S4UL

2.5% 55 57 230 4,800 (1,370) sol 95,000 36,000 (1,370) sol LQM S4UL
6% 130 130 540 11,000 (3,240) sol 98,000 51,000 (3,270) sol LQM S4UL
1% 2.6 2.6 55 220 15,000 1,700 (318) vap LQM S4UL

2.5% 6.4 6.4 140 530 17,000 2,600 (786) vap LQM S4UL
6% 15 15 320 1,300 19,000 4,000 (1,880) vap LQM S4UL
1% 0.66 0.75 0.38 49 (39.4) vap 78 110 (39) vap LQM S4UL

2.5% 1.6 1.9 0.90 120 (98.1) vap 79 120 LQM S4UL
6% 3.7 4.3 2.2 240 (235) vap 79 130 LQM S4UL
1% 5.8 19 1.2 640 (43.0) sol 100 190 LQM S4UL

2.5% 12 30 3.1 770 (107) sol 100 190 LQM S4UL
6% 22 38 7.0 830 100 190 LQM S4UL
1% 1.8 (0.20) vap 4.1 (0.20) vap 0.47 110 (0.20) vap 16 30 LQM S4UL

2.5% 3.3 (0.50) vap 5.7 (0.50) vap 1.1 120 16 30 LQM S4UL
6% 4.9 6.7 (1.2) vap 2.5 120 16 30 LQM S4UL

Trans-1,2 Dichloroethene

cis 1,2-dichloroethene

Hexachlorocyclohexane (3 
isomers), inc Lindane
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1,2 Dichloroethane (DCA)

1,1,1 Trichloroethane (TCA)

1,1,2,2-Tetrachloroethanes (PCA)

1,1,1,2-Tetrachloroethanes (PCA)

Tetrachloroethene (PCE)

Tetrachloromethane (carbon 
tetrachloride)

Trichloroethene (TCE)

Trichloromethane (chloroform)

Chloroethene (vinyl chloride)

2,4,6-Trinitritoluene (TNT)

RDX

HMX

Pe
st
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id

es

Aldrin

Trichlorobenzenes (3 isomers)

Tetrachlorobenzenes (3 isomers)

Pentachlorobenzene

Hexachlorobenzene

Dieldrin

Atrazine

Dichlorvos

Endosulfanns (2 isomers)

Ch
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es

Chlorobenzene

Dichlorobenzenes (3 isomers)
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Generic Assessment Criteria Values

SOM Res + Res - Allot. Comm. POSresi POSpark SourceContaminant
1% 0.87 g 94 0.13 g 3,500 620 1,100 LQM S4UL

2.5% 2.0 150 0.30 4,000 620 1,100 LQM S4UL
6% 4.5 210 0.70 4,300 620 1,100 LQM S4UL
1% 0.22 27 (16.4) vap 3.0E-02 400 60 110 LQM S4UL

2.5% 0.52 29 8.0E-02 400 60 120 LQM S4UL
6% 1.2 31 0.19 400 60 120 LQM S4UL
1% 0.14 0.14 4.8 11 11,000 1,300 LQM S4UL

2.5% 0.29 0.29 10 22 11,000 1,900 LQM S4UL
6% 0.62 0.62 23 47 11,000 2,700 LQM S4UL
1% 0.29 0.32 0.25 31 25 48 LQM S4UL

2.5% 0.7 0.78 0.61 66 25 50 LQM S4UL
6% 1.6 1.8 1.4 120 25 51 LQM S4UL
1% 120 440 (460) 23 440 dir (26,000) 440 dir (10,000) 440 dir (7,600) LQM S4UL

2.5% 200 690 42 690 dir (30,000) 690 dir (10,000) 690 dir (8,300) LQM S4UL
6% 380 1,200 83 1,300 dir (34,000) 1,300 dir (10,000) 1,300 dir (9,300) LQM S4UL

Ch
lo

ro
ph

en
ol Chlorophenols (4 congeners)

Pentachlorophenol

f=naphthalene is based on comparison of inhalation exposure with TDI(inhal) for localised effect
f = oral, dermal and inhalation exposures compared to oral HCV
dir = S4ULs based on threshold protective of direct skin contact with phenol )brackets long term exposure for illustration purposes)
g = derived based on 2,3,4-tetrachlorophenol

sol/vap = solubility/vapour limit (potentially use if free product identified, although highly conservative)

O
th

er
s

Carbon Disulphide

Hexachlorobutadiene

Phenol
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Report created by Colin Crompton on 24 Dec 2025

www.hazwasteonline.com IBCOZ-JHYSQ-R06T4 Page 1 of 17

Waste Classification Report

HazWasteOnline™ classifies waste as either hazardous or non-hazardous based on its chemical composition, related
legislation and the rules and data defined in the current UK or EU technical guidance (Appendix C) (note that HP 9 Infectious is
not assessed). It is the responsibility of the classifier named below to:

a) understand the origin of the waste
b) select the correct List of Waste code(s)
c) confirm that the list of determinands, results and sampling plan are fit for purpose
d) select and justify the chosen metal species (Appendix B)
e) correctly apply moisture correction and other available corrections
f) add the meta data for their user-defined substances (Appendix A)
g) check that the classification engine is suitable with respect to the national destination of the waste (Appendix C)

To aid the reviewer, the laboratory results, assumptions and justifications managed by the classifier are highlighted in pale yellow.

IBCOZ-JHYSQ-R06T4

Report is invalid if pages are removed.

Job name
LKC251564

Description/Comments

 

Project
LKC251564

Site
Heywood Old Road / Redwood SEN

Classified by
Name:
Colin Crompton
Date:
24 Dec 2025 15:24 GMT
Telephone:
0161 763 7200

Company:
LK Group
Unit 29, Eton Business Park
Eton Hill Rd, Radcliffe
Greater Manchester
M26 2ZS

HazWasteOnline™ provides a two day, hazardous waste classification course that covers the
use of the software and both basic and advanced waste classification techniques. Certification
has to be renewed every 3 years.

HazWasteOnline™ Certification: CERTIFIED
 

Course Date
Hazardous Waste Classification 08 Oct 2020
Most recent 3 year Refresher 05 Dec 2023

Next 3 year Refresher due by Dec 2026

Purpose of classification
2 - Material Characterisation

Address of the waste
Heywood Old Road, Middleton Post Code OL10 2QN

SIC for the process giving rise to the waste
85200 Primary education

Description of industry/producer giving rise to the waste
Redevelopment of greenfield site

Description of the specific process, sub-process and/or activity that created the waste
Waste created during enabling works

Description of the waste
Topsoil, limited made ground, natural sand and clay



Report created by Colin Crompton on 24 Dec 2025

Page 2 of 17 IBCOZ-JHYSQ-R06T4 www.hazwasteonline.com

Job summary
# Sample name Depth [m] Classification Result Hazard properties Page

1 TP102/0.00-0.40/2025-11-26 Non Hazardous 3

2 TP110/0.00-0.50/2025-11-26 Non Hazardous 5

3 TP107/0.00-0.30/2025-11-26 Non Hazardous 7

4 TP105/0.00-0.40/2025-11-26 Non Hazardous 9

5 SD102/0.00-0.40/2025-11-26 Non Hazardous 11

6 TP112/0.00-0.30/2025-11-26 Non Hazardous 13

Related documents
# Name Description
1 25-27757.hwol DETS North .hwol file used to populate the Job

Report
Created by: Colin Crompton Created date: 24 Dec 2025 15:24 GMT

Appendices Page
Appendix A: Classifier defined and non GB MCL determinands 15
Appendix B: Rationale for selection of metal species 16
Appendix C: Version 17
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www.hazwasteonline.com IBCOZ-JHYSQ-R06T4 Page 3 of 17

Classification of sample: TP102/0.00-0.40/2025-11-26

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
TP102/0.00-0.40/2025-11-26
Moisture content:
23%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 23% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic compounds, with the exception of
those specified elsewhere in this Annex } 1 16 mg/kg 12.32 mg/kg 0.00123 %

033-002-00-5

2 barium { barium oxide } 56 mg/kg 1.117 48.144 mg/kg 0.00481 %
  215-127-9 1304-28-5

3

cadmium (non-pyrophoric); [1] cadmium oxide
(non-pyrophoric) [2]

0.2 mg/kg 0.154 mg/kg 0.0000154 %
048-002-00-0 231-152-8 [1]

215-146-2 [2]
7440-43-9 [1]
1306-19-0 [2]

4
copper { copper(II) oxide }

23 mg/kg 1.252 22.169 mg/kg 0.00222 %
029-016-00-6 215-269-1 1317-38-0

5

mercury { inorganic compounds of mercury with the
exception of mercuric sulphide and those specified
elsewhere in this Annex } 1 0.12 mg/kg 0.0924 mg/kg 0.00000924 %

080-002-00-6

6

nickel { nickel(II) oxide (nickel monoxide) }

9.1 mg/kg 1.273 8.917 mg/kg 0.000892 %028-003-00-2 215-215-7 [1]
234-323-5 [2] - [3]

1313-99-1 [1]
11099-02-8 [2]
34492-97-2 [3]

7
lead { lead compounds with the exception of those
specified elsewhere in this Annex } 1 46 mg/kg 35.42 mg/kg 0.00354 %

082-001-00-6

8

antimony { antimony compounds, with the exception of
the tetroxide (Sb2O4), pentoxide (Sb2O5), trisulphide
(Sb2S3), pentasulphide (Sb2S5) and those specified
elsewhere in this Annex }

1 1.3 mg/kg 1.001 mg/kg 0.0001 %

051-003-00-9

9

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified
elsewhere in this Annex } <0.5 mg/kg 1.405 <0.703 mg/kg <0.0000703 % <LOD

034-002-00-8

10
zinc { zinc oxide }

51 mg/kg 1.245 48.88 mg/kg 0.00489 %
030-013-00-7 215-222-5 1314-13-2

11
polychlorobiphenyls; PCB

<0.01 mg/kg <0.01 mg/kg <0.000001 % <LOD
602-039-00-4 215-648-1 1336-36-3

12
chromium in Cr(VI) compounds { chromium(VI) oxide }

<1 mg/kg 1.923 <1.923 mg/kg <0.000192 % <LOD
024-001-00-0 215-607-8 1333-82-0
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#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

13
TPH (C6 to C40) petroleum group

<10 mg/kg <10 mg/kg <0.001 % <LOD
  TPH

14
acenaphthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-469-6 83-32-9

15
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

16
anthracene

0.84 mg/kg 0.647 mg/kg 0.0000647 %
  204-371-1 120-12-7

17
benzo[a]pyrene; benzo[def]chrysene

0.48 mg/kg 0.37 mg/kg 0.000037 %
601-032-00-3 200-028-5 50-32-8

18
benzo[a]anthracene

0.47 mg/kg 0.362 mg/kg 0.0000362 %
601-033-00-9 200-280-6 56-55-3

19
benzo[bk]fluoranthene

0.3 mg/kg 0.231 mg/kg 0.0000231 %  [1] 205-911-9 [2]
205-916-6

[1] 205-99-2 [2]
207-08-9

20
benzo[k]fluoranthene

0.16 mg/kg 0.123 mg/kg 0.0000123 %
601-036-00-5 205-916-6 207-08-9

21
benzo[ghi]perylene

0.31 mg/kg 0.239 mg/kg 0.0000239 %
  205-883-8 191-24-2

22
chrysene

0.33 mg/kg 0.254 mg/kg 0.0000254 %
601-048-00-0 205-923-4 218-01-9

23
dibenz[a,h]anthracene

0.22 mg/kg 0.169 mg/kg 0.0000169 %
601-041-00-2 200-181-8 53-70-3

24
fluoranthene

0.99 mg/kg 0.762 mg/kg 0.0000762 %
  205-912-4 206-44-0

25
fluorene

0.14 mg/kg 0.108 mg/kg 0.0000108 %
  201-695-5 86-73-7

26
indeno[123-cd]pyrene

0.66 mg/kg 0.508 mg/kg 0.0000508 %
  205-893-2 193-39-5

27
naphthalene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-052-00-2 202-049-5 91-20-3

28
phenanthrene

0.54 mg/kg 0.416 mg/kg 0.0000416 %
  201-581-5 85-01-8

29
pyrene

1.3 mg/kg 1.001 mg/kg 0.0001 %
  204-927-3 129-00-0

30 chromium in Cr(III) compounds { chromium(III) oxide } 11 mg/kg 1.462 12.379 mg/kg 0.00124 %
  215-160-9 1308-38-9

Total: 0.0195 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound concentration
<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: TP110/0.00-0.50/2025-11-26

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
TP110/0.00-0.50/2025-11-26
Moisture content:
21%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 21% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic compounds, with the exception of
those specified elsewhere in this Annex } 1 22 mg/kg 17.38 mg/kg 0.00174 %

033-002-00-5

2

cadmium (non-pyrophoric); [1] cadmium oxide
(non-pyrophoric) [2]

0.3 mg/kg 0.237 mg/kg 0.0000237 %
048-002-00-0 231-152-8 [1]

215-146-2 [2]
7440-43-9 [1]
1306-19-0 [2]

3
copper { copper(II) oxide }

44 mg/kg 1.252 43.512 mg/kg 0.00435 %
029-016-00-6 215-269-1 1317-38-0

4

mercury { inorganic compounds of mercury with the
exception of mercuric sulphide and those specified
elsewhere in this Annex } 1 0.21 mg/kg 0.166 mg/kg 0.0000166 %

080-002-00-6

5

nickel { nickel(II) oxide (nickel monoxide) }

19 mg/kg 1.273 19.102 mg/kg 0.00191 %028-003-00-2 215-215-7 [1]
234-323-5 [2] - [3]

1313-99-1 [1]
11099-02-8 [2]
34492-97-2 [3]

6
lead { lead compounds with the exception of those
specified elsewhere in this Annex } 1 93 mg/kg 73.47 mg/kg 0.00735 %

082-001-00-6

7

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified
elsewhere in this Annex } <0.5 mg/kg 1.405 <0.703 mg/kg <0.0000703 % <LOD

034-002-00-8

8
zinc { zinc oxide }

90 mg/kg 1.245 88.499 mg/kg 0.00885 %
030-013-00-7 215-222-5 1314-13-2

9
chromium in Cr(VI) compounds { chromium(VI) oxide }

<1 mg/kg 1.923 <1.923 mg/kg <0.000192 % <LOD
024-001-00-0 215-607-8 1333-82-0

10
acenaphthene

0.41 mg/kg 0.324 mg/kg 0.0000324 %
  201-469-6 83-32-9

11
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

12
anthracene

2.8 mg/kg 2.212 mg/kg 0.000221 %
  204-371-1 120-12-7

13
benzo[a]pyrene; benzo[def]chrysene

1.6 mg/kg 1.264 mg/kg 0.000126 %
601-032-00-3 200-028-5 50-32-8
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EU CLP index
number

EC Number CAS Number

14
benzo[a]anthracene

0.31 mg/kg 0.245 mg/kg 0.0000245 %
601-033-00-9 200-280-6 56-55-3

15
benzo[bk]fluoranthene

0.55 mg/kg 0.435 mg/kg 0.0000435 %  [1] 205-911-9 [2]
205-916-6

[1] 205-99-2 [2]
207-08-9

16
benzo[k]fluoranthene

0.42 mg/kg 0.332 mg/kg 0.0000332 %
601-036-00-5 205-916-6 207-08-9

17
benzo[ghi]perylene

0.38 mg/kg 0.3 mg/kg 0.00003 %
  205-883-8 191-24-2

18
chrysene

1.6 mg/kg 1.264 mg/kg 0.000126 %
601-048-00-0 205-923-4 218-01-9

19
dibenz[a,h]anthracene

1.3 mg/kg 1.027 mg/kg 0.000103 %
601-041-00-2 200-181-8 53-70-3

20
fluoranthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-912-4 206-44-0

21
fluorene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-695-5 86-73-7

22
indeno[123-cd]pyrene

1.1 mg/kg 0.869 mg/kg 0.0000869 %
  205-893-2 193-39-5

23
naphthalene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-052-00-2 202-049-5 91-20-3

24
phenanthrene

0.47 mg/kg 0.371 mg/kg 0.0000371 %
  201-581-5 85-01-8

25
pyrene

2.9 mg/kg 2.291 mg/kg 0.000229 %
  204-927-3 129-00-0

26
vanadium { divanadium pentaoxide; vanadium
pentoxide } 37 mg/kg 1.785 52.181 mg/kg 0.00522 %

023-001-00-8 215-239-8 1314-62-1

27 chromium in Cr(III) compounds { chromium(III) oxide } 27 mg/kg 1.462 31.175 mg/kg 0.00312 %
  215-160-9 1308-38-9

Total: 0.0337 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound concentration
<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: TP107/0.00-0.30/2025-11-26

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
TP107/0.00-0.30/2025-11-26
Moisture content:
17%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 17% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic compounds, with the exception of
those specified elsewhere in this Annex } 1 19 mg/kg 15.77 mg/kg 0.00158 %

033-002-00-5

2

cadmium (non-pyrophoric); [1] cadmium oxide
(non-pyrophoric) [2]

0.3 mg/kg 0.249 mg/kg 0.0000249 %
048-002-00-0 231-152-8 [1]

215-146-2 [2]
7440-43-9 [1]
1306-19-0 [2]

3
copper { copper(II) oxide }

31 mg/kg 1.252 32.208 mg/kg 0.00322 %
029-016-00-6 215-269-1 1317-38-0

4

mercury { inorganic compounds of mercury with the
exception of mercuric sulphide and those specified
elsewhere in this Annex } 1 0.16 mg/kg 0.133 mg/kg 0.0000133 %

080-002-00-6

5

nickel { nickel(II) oxide (nickel monoxide) }

14 mg/kg 1.273 14.788 mg/kg 0.00148 %028-003-00-2 215-215-7 [1]
234-323-5 [2] - [3]

1313-99-1 [1]
11099-02-8 [2]
34492-97-2 [3]

6
lead { lead compounds with the exception of those
specified elsewhere in this Annex } 1 94 mg/kg 78.02 mg/kg 0.0078 %

082-001-00-6

7

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified
elsewhere in this Annex } <0.5 mg/kg 1.405 <0.703 mg/kg <0.0000703 % <LOD

034-002-00-8

8
zinc { zinc oxide }

60 mg/kg 1.245 61.987 mg/kg 0.0062 %
030-013-00-7 215-222-5 1314-13-2

9
chromium in Cr(VI) compounds { chromium(VI) oxide }

<1 mg/kg 1.923 <1.923 mg/kg <0.000192 % <LOD
024-001-00-0 215-607-8 1333-82-0

10
acenaphthene

0.45 mg/kg 0.374 mg/kg 0.0000374 %
  201-469-6 83-32-9

11
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

12
anthracene

2.2 mg/kg 1.826 mg/kg 0.000183 %
  204-371-1 120-12-7

13
benzo[a]pyrene; benzo[def]chrysene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-032-00-3 200-028-5 50-32-8
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14
benzo[a]anthracene

0.92 mg/kg 0.764 mg/kg 0.0000764 %
601-033-00-9 200-280-6 56-55-3

15
benzo[bk]fluoranthene

0.89 mg/kg 0.739 mg/kg 0.0000739 %  [1] 205-911-9 [2]
205-916-6

[1] 205-99-2 [2]
207-08-9

16
benzo[k]fluoranthene

0.39 mg/kg 0.324 mg/kg 0.0000324 %
601-036-00-5 205-916-6 207-08-9

17
benzo[ghi]perylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-883-8 191-24-2

18
chrysene

0.84 mg/kg 0.697 mg/kg 0.0000697 %
601-048-00-0 205-923-4 218-01-9

19
dibenz[a,h]anthracene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-041-00-2 200-181-8 53-70-3

20
fluoranthene

2.8 mg/kg 2.324 mg/kg 0.000232 %
  205-912-4 206-44-0

21
fluorene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-695-5 86-73-7

22
indeno[123-cd]pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-893-2 193-39-5

23
naphthalene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-052-00-2 202-049-5 91-20-3

24
phenanthrene

1.5 mg/kg 1.245 mg/kg 0.000125 %
  201-581-5 85-01-8

25
pyrene

1.8 mg/kg 1.494 mg/kg 0.000149 %
  204-927-3 129-00-0

26
vanadium { divanadium pentaoxide; vanadium
pentoxide } 26 mg/kg 1.785 38.524 mg/kg 0.00385 %

023-001-00-8 215-239-8 1314-62-1

27 chromium in Cr(III) compounds { chromium(III) oxide } 14 mg/kg 1.462 16.983 mg/kg 0.0017 %
  215-160-9 1308-38-9

Total: 0.0268 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound concentration
<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: TP105/0.00-0.40/2025-11-26

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
TP105/0.00-0.40/2025-11-26
Moisture content:
23%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 23% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic compounds, with the exception of
those specified elsewhere in this Annex } 1 13 mg/kg 10.01 mg/kg 0.001 %

033-002-00-5

2

cadmium (non-pyrophoric); [1] cadmium oxide
(non-pyrophoric) [2]

0.3 mg/kg 0.231 mg/kg 0.0000231 %
048-002-00-0 231-152-8 [1]

215-146-2 [2]
7440-43-9 [1]
1306-19-0 [2]

3
copper { copper(II) oxide }

26 mg/kg 1.252 25.061 mg/kg 0.00251 %
029-016-00-6 215-269-1 1317-38-0

4

mercury { inorganic compounds of mercury with the
exception of mercuric sulphide and those specified
elsewhere in this Annex } 1 0.1 mg/kg 0.077 mg/kg 0.0000077 %

080-002-00-6

5

nickel { nickel(II) oxide (nickel monoxide) }

12 mg/kg 1.273 11.759 mg/kg 0.00118 %028-003-00-2 215-215-7 [1]
234-323-5 [2] - [3]

1313-99-1 [1]
11099-02-8 [2]
34492-97-2 [3]

6
lead { lead compounds with the exception of those
specified elsewhere in this Annex } 1 54 mg/kg 41.58 mg/kg 0.00416 %

082-001-00-6

7

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified
elsewhere in this Annex } <0.5 mg/kg 1.405 <0.703 mg/kg <0.0000703 % <LOD

034-002-00-8

8
zinc { zinc oxide }

61 mg/kg 1.245 58.464 mg/kg 0.00585 %
030-013-00-7 215-222-5 1314-13-2

9
chromium in Cr(VI) compounds { chromium(VI) oxide }

<1 mg/kg 1.923 <1.923 mg/kg <0.000192 % <LOD
024-001-00-0 215-607-8 1333-82-0

10
acenaphthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-469-6 83-32-9

11
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

12
anthracene

0.54 mg/kg 0.416 mg/kg 0.0000416 %
  204-371-1 120-12-7

13
benzo[a]pyrene; benzo[def]chrysene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-032-00-3 200-028-5 50-32-8
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14
benzo[a]anthracene

0.18 mg/kg 0.139 mg/kg 0.0000139 %
601-033-00-9 200-280-6 56-55-3

15
benzo[bk]fluoranthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD  [1] 205-911-9 [2]
205-916-6

[1] 205-99-2 [2]
207-08-9

16
benzo[k]fluoranthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-036-00-5 205-916-6 207-08-9

17
benzo[ghi]perylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-883-8 191-24-2

18
chrysene

0.13 mg/kg 0.1 mg/kg 0.00001 %
601-048-00-0 205-923-4 218-01-9

19
dibenz[a,h]anthracene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-041-00-2 200-181-8 53-70-3

20
fluoranthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-912-4 206-44-0

21
fluorene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-695-5 86-73-7

22
indeno[123-cd]pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-893-2 193-39-5

23
naphthalene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-052-00-2 202-049-5 91-20-3

24
phenanthrene

0.14 mg/kg 0.108 mg/kg 0.0000108 %
  201-581-5 85-01-8

25
pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  204-927-3 129-00-0

26
vanadium { divanadium pentaoxide; vanadium
pentoxide } 23 mg/kg 1.785 31.616 mg/kg 0.00316 %

023-001-00-8 215-239-8 1314-62-1

27 chromium in Cr(III) compounds { chromium(III) oxide } 14 mg/kg 1.462 15.756 mg/kg 0.00158 %
  215-160-9 1308-38-9

Total: 0.0195 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound concentration
<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: SD102/0.00-0.40/2025-11-26

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
SD102/0.00-0.40/2025-11-26
Moisture content:
17%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 17% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic compounds, with the exception of
those specified elsewhere in this Annex } 1 18 mg/kg 14.94 mg/kg 0.00149 %

033-002-00-5

2

cadmium (non-pyrophoric); [1] cadmium oxide
(non-pyrophoric) [2]

0.3 mg/kg 0.249 mg/kg 0.0000249 %
048-002-00-0 231-152-8 [1]

215-146-2 [2]
7440-43-9 [1]
1306-19-0 [2]

3
copper { copper(II) oxide }

32 mg/kg 1.252 33.247 mg/kg 0.00332 %
029-016-00-6 215-269-1 1317-38-0

4

mercury { inorganic compounds of mercury with the
exception of mercuric sulphide and those specified
elsewhere in this Annex } 1 0.11 mg/kg 0.0913 mg/kg 0.00000913 %

080-002-00-6

5

nickel { nickel(II) oxide (nickel monoxide) }

18 mg/kg 1.273 19.013 mg/kg 0.0019 %028-003-00-2 215-215-7 [1]
234-323-5 [2] - [3]

1313-99-1 [1]
11099-02-8 [2]
34492-97-2 [3]

6
lead { lead compounds with the exception of those
specified elsewhere in this Annex } 1 72 mg/kg 59.76 mg/kg 0.00598 %

082-001-00-6

7

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified
elsewhere in this Annex } <0.5 mg/kg 1.405 <0.703 mg/kg <0.0000703 % <LOD

034-002-00-8

8
zinc { zinc oxide }

71 mg/kg 1.245 73.351 mg/kg 0.00734 %
030-013-00-7 215-222-5 1314-13-2

9
chromium in Cr(VI) compounds { chromium(VI) oxide }

<1 mg/kg 1.923 <1.923 mg/kg <0.000192 % <LOD
024-001-00-0 215-607-8 1333-82-0

10
acenaphthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-469-6 83-32-9

11
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

12
anthracene

1.1 mg/kg 0.913 mg/kg 0.0000913 %
  204-371-1 120-12-7

13
benzo[a]pyrene; benzo[def]chrysene

0.79 mg/kg 0.656 mg/kg 0.0000656 %
601-032-00-3 200-028-5 50-32-8
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14
benzo[a]anthracene

0.91 mg/kg 0.755 mg/kg 0.0000755 %
601-033-00-9 200-280-6 56-55-3

15
benzo[bk]fluoranthene

0.59 mg/kg 0.49 mg/kg 0.000049 %  [1] 205-911-9 [2]
205-916-6

[1] 205-99-2 [2]
207-08-9

16
benzo[k]fluoranthene

0.36 mg/kg 0.299 mg/kg 0.0000299 %
601-036-00-5 205-916-6 207-08-9

17
benzo[ghi]perylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-883-8 191-24-2

18
chrysene

0.78 mg/kg 0.647 mg/kg 0.0000647 %
601-048-00-0 205-923-4 218-01-9

19
dibenz[a,h]anthracene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-041-00-2 200-181-8 53-70-3

20
fluoranthene

1.9 mg/kg 1.577 mg/kg 0.000158 %
  205-912-4 206-44-0

21
fluorene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-695-5 86-73-7

22
indeno[123-cd]pyrene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-893-2 193-39-5

23
naphthalene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-052-00-2 202-049-5 91-20-3

24
phenanthrene

1 mg/kg 0.83 mg/kg 0.000083 %
  201-581-5 85-01-8

25
pyrene

2.3 mg/kg 1.909 mg/kg 0.000191 %
  204-927-3 129-00-0

26
vanadium { divanadium pentaoxide; vanadium
pentoxide } 28 mg/kg 1.785 41.488 mg/kg 0.00415 %

023-001-00-8 215-239-8 1314-62-1

27 chromium in Cr(III) compounds { chromium(III) oxide } 19 mg/kg 1.462 23.049 mg/kg 0.0023 %
  215-160-9 1308-38-9

Total: 0.0273 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound concentration
<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Classification of sample: TP112/0.00-0.30/2025-11-26

  Non Hazardous Waste
Classified as 17 05 04

in the List of Waste

Sample details
Sample name:
TP112/0.00-0.30/2025-11-26
Moisture content:
21%
(wet weight correction)

LoW Code:
Chapter: 17: Construction and Demolition Wastes (including excavated soil

from contaminated sites)
Entry: 17 05 04 (Soil and stones other than those mentioned in 17 05

03)

Hazard properties
None identified

Determinands
Moisture content: 21% Wet Weight Moisture Correction applied (MC)

#
Determinand

C
LP

N
ot

e

User entered data
Conv.
Factor

Compound conc.
Classification

value

M
C

A
pp

lie
d

Conc. Not
Used

EU CLP index
number

EC Number CAS Number

1
arsenic { arsenic compounds, with the exception of
those specified elsewhere in this Annex } 1 19 mg/kg 15.01 mg/kg 0.0015 %

033-002-00-5

2

cadmium (non-pyrophoric); [1] cadmium oxide
(non-pyrophoric) [2]

0.3 mg/kg 0.237 mg/kg 0.0000237 %
048-002-00-0 231-152-8 [1]

215-146-2 [2]
7440-43-9 [1]
1306-19-0 [2]

3
copper { copper(II) oxide }

35 mg/kg 1.252 34.612 mg/kg 0.00346 %
029-016-00-6 215-269-1 1317-38-0

4

mercury { inorganic compounds of mercury with the
exception of mercuric sulphide and those specified
elsewhere in this Annex } 1 0.18 mg/kg 0.142 mg/kg 0.0000142 %

080-002-00-6

5

nickel { nickel(II) oxide (nickel monoxide) }

16 mg/kg 1.273 16.086 mg/kg 0.00161 %028-003-00-2 215-215-7 [1]
234-323-5 [2] - [3]

1313-99-1 [1]
11099-02-8 [2]
34492-97-2 [3]

6
lead { lead compounds with the exception of those
specified elsewhere in this Annex } 1 79 mg/kg 62.41 mg/kg 0.00624 %

082-001-00-6

7

selenium { selenium compounds with the exception of
cadmium sulphoselenide and those specified
elsewhere in this Annex } <0.5 mg/kg 1.405 <0.703 mg/kg <0.0000703 % <LOD

034-002-00-8

8
zinc { zinc oxide }

70 mg/kg 1.245 68.833 mg/kg 0.00688 %
030-013-00-7 215-222-5 1314-13-2

9
chromium in Cr(VI) compounds { chromium(VI) oxide }

<1 mg/kg 1.923 <1.923 mg/kg <0.000192 % <LOD
024-001-00-0 215-607-8 1333-82-0

10
acenaphthene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-469-6 83-32-9

11
acenaphthylene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  205-917-1 208-96-8

12
anthracene

0.47 mg/kg 0.371 mg/kg 0.0000371 %
  204-371-1 120-12-7

13
benzo[a]pyrene; benzo[def]chrysene

0.41 mg/kg 0.324 mg/kg 0.0000324 %
601-032-00-3 200-028-5 50-32-8
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14
benzo[a]anthracene

0.32 mg/kg 0.253 mg/kg 0.0000253 %
601-033-00-9 200-280-6 56-55-3

15
benzo[bk]fluoranthene

0.22 mg/kg 0.174 mg/kg 0.0000174 %  [1] 205-911-9 [2]
205-916-6

[1] 205-99-2 [2]
207-08-9

16
benzo[k]fluoranthene

0.2 mg/kg 0.158 mg/kg 0.0000158 %
601-036-00-5 205-916-6 207-08-9

17
benzo[ghi]perylene

0.26 mg/kg 0.205 mg/kg 0.0000205 %
  205-883-8 191-24-2

18
chrysene

0.29 mg/kg 0.229 mg/kg 0.0000229 %
601-048-00-0 205-923-4 218-01-9

19
dibenz[a,h]anthracene

0.12 mg/kg 0.0948 mg/kg 0.00000948 %
601-041-00-2 200-181-8 53-70-3

20
fluoranthene

0.58 mg/kg 0.458 mg/kg 0.0000458 %
  205-912-4 206-44-0

21
fluorene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
  201-695-5 86-73-7

22
indeno[123-cd]pyrene

0.48 mg/kg 0.379 mg/kg 0.0000379 %
  205-893-2 193-39-5

23
naphthalene

<0.1 mg/kg <0.1 mg/kg <0.00001 % <LOD
601-052-00-2 202-049-5 91-20-3

24
phenanthrene

0.33 mg/kg 0.261 mg/kg 0.0000261 %
  201-581-5 85-01-8

25
pyrene

0.97 mg/kg 0.766 mg/kg 0.0000766 %
  204-927-3 129-00-0

26
vanadium { divanadium pentaoxide; vanadium
pentoxide } 32 mg/kg 1.785 45.129 mg/kg 0.00451 %

023-001-00-8 215-239-8 1314-62-1

27 chromium in Cr(III) compounds { chromium(III) oxide } 17 mg/kg 1.462 19.629 mg/kg 0.00196 %
  215-160-9 1308-38-9

Total: 0.0266 %

Key
User supplied data

Determinand values ignored for classification, see column 'Conc. Not Used' for reason

Determinand defined or amended by HazWasteOnline (see Appendix A)

Speciated Deteminand - Unless the Determinand is Note 1, the Conversion Factor is used to calculate the compound concentration
<LOD Below limit of detection
CLP: Note 1 Only the metal concentration has been used for classification
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Appendix A: Classifier defined and non GB MCL determinands

arsenic compounds, with the exception of those specified elsewhere in this Annex

GB MCL index number: 033-002-00-5
Description/Comments: Worst Case: IARC considers arsenic compounds Group 1; Carcinogenic to humans
Additional Hazard Statement(s): Carc. 1A; H350
Reason for additional Hazards Statement(s):
20 Nov 2021 - Carc. 1A; H350 hazard statement sourced from:: IARC Group 1 (23, Sup 7, 100C) 2012

barium oxide (EC Number: 215-127-9, CAS Number: 1304-28-5)

Description/Comments: Data from ECHA's C&L Inventory Database, Sigma Aldrich SDS dated 6/2/20
Data source: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/88825
Data source date: 02 Apr 2020
Hazard Statements: Acute Tox. 3; H301 , Skin Corr. 1B; H314 , Eye Dam. 1; H318 , Acute Tox. 1; H332

lead compounds with the exception of those specified elsewhere in this Annex

GB MCL index number: 082-001-00-6
Description/Comments: Least-worst case: IARC considers lead compounds Group 2A; Probably carcinogenic to humans; Lead REACH
Consortium, following MCL protocols, considers many simple lead compounds to be Carcinogenic category 2
Additional Hazard Statement(s): Carc. 2; H351
Reason for additional Hazards Statement(s):
20 Nov 2021 - Carc. 2; H351 hazard statement sourced from:: IARC Group 2A (Sup 7, 87) 2006; Lead REACH Consortium
www.reach-lead.eu/substanceinformation.html. Review date 29/09/2015

polychlorobiphenyls; PCB (EC Number: 215-648-1, CAS Number: 1336-36-3)

GB MCL index number: 602-039-00-4
Description/Comments: Worst Case: IARC considers PCB Group 1; Carcinogenic to humans;
 
POP specific threshold from ATP1 (Regulation 756/2010/EU) to POPs Regulation (Regulation 850/2004/EC). Where applicable, the
calculation method laid down in European standards EN 12766-1 and EN 12766-2 shall be applied.
Additional Hazard Statement(s): Carc. 1A; H350
Reason for additional Hazards Statement(s):
20 Nov 2021 - Carc. 1A; H350 hazard statement sourced from:: IARC Group 1 (23, Sup 7, 100C) 2012

TPH (C6 to C40) petroleum group (CAS Number: TPH)

Description/Comments: Unknown Oil
 
Hazard statements taken from WM3 1st Edition 2015
Data source: WM3 1st Edition 2015
Data source date: 25 May 2015
Hazard Statements: Flam. Liq. 3; H226 , Asp. Tox. 1; H304 , STOT RE 2; H373 , Muta. 1B; H340 , Carc. 1B; H350 , Repr. 2; H361d , Aquatic Chronic 2;
H411

acenaphthene (EC Number: 201-469-6, CAS Number: 83-32-9)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 17 Jul 2015
Hazard Statements: Eye Irrit. 2; H319 , STOT SE 3; H335 , Skin Irrit. 2; H315 , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410 , Aquatic Chronic 2;
H411

acenaphthylene (EC Number: 205-917-1, CAS Number: 208-96-8)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 17 Jul 2015
Hazard Statements: Acute Tox. 4; H302 , Acute Tox. 1; H330 , Acute Tox. 1; H310 , Eye Irrit. 2; H319 , STOT SE 3; H335 , Skin Irrit. 2; H315

anthracene (EC Number: 204-371-1, CAS Number: 120-12-7)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 17 Jul 2015
Hazard Statements: Eye Irrit. 2; H319 , STOT SE 3; H335 , Skin Irrit. 2; H315 , Skin Sens. 1; H317 , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

benzo[bk]fluoranthene (EC Number: [1] 205-911-9 [2] 205-916-6, CAS Number: [1] 205-99-2 [2] 207-08-9)

Description/Comments: Combined data from harmonised entries in CLP for benzo[b] and benzo[k]fluoranthene; C&L Inventory Database
Data source: https://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 02 Mar 2017
Hazard Statements: Carc. 1B; H350 , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410
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benzo[ghi]perylene (EC Number: 205-883-8, CAS Number: 191-24-2)

Description/Comments: Data from C&L Inventory Database; SDS Sigma Aldrich 28/02/2015
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 23 Jul 2015
Hazard Statements: Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

fluoranthene (EC Number: 205-912-4, CAS Number: 206-44-0)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 21 Aug 2015
Hazard Statements: Acute Tox. 4; H302 , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

fluorene (EC Number: 201-695-5, CAS Number: 86-73-7)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 06 Aug 2015
Hazard Statements: Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

indeno[123-cd]pyrene (EC Number: 205-893-2, CAS Number: 193-39-5)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 06 Aug 2015
Hazard Statements: Carc. 2; H351

phenanthrene (EC Number: 201-581-5, CAS Number: 85-01-8)

Description/Comments: Data from C&L Inventory Database
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 06 Aug 2015
Hazard Statements: Acute Tox. 4; H302 , Eye Irrit. 2; H319 , STOT SE 3; H335 , Carc. 2; H351 , Skin Sens. 1; H317 , Aquatic Acute 1; H400 , Aquatic
Chronic 1; H410 , Skin Irrit. 2; H315

pyrene (EC Number: 204-927-3, CAS Number: 129-00-0)

Description/Comments: Data from C&L Inventory Database; SDS Sigma Aldrich 2014
Data source: http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
Data source date: 21 Aug 2015
Hazard Statements: Skin Irrit. 2; H315 , Eye Irrit. 2; H319 , STOT SE 3; H335 , Aquatic Acute 1; H400 , Aquatic Chronic 1; H410

chromium(III) oxide (EC Number: 215-160-9, CAS Number: 1308-38-9)

Description/Comments: Data from ECHA's C&L inventory database
Data source: https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/33806
Data source date: 30 Apr 2020
Hazard Statements: Acute Tox. 4; H302 , Skin Sens. 1; H317 , Eye Irrit. 2; H319

Appendix B: Rationale for selection of metal species

arsenic {arsenic compounds, with the exception of those specified elsewhere in this Annex}

Oxide most likely form of metal in soil environment

barium {barium oxide}

Based upon ground conditions

copper {copper(II) oxide}

Oxide most likely form of metal in soil environment

mercury {inorganic compounds of mercury with the exception of mercuric sulphide and those specified elsewhere in this
Annex}

Oxide most likely form of metal in soil environment

nickel {nickel(II) oxide (nickel monoxide)}

Oxide most likely form of metal in soil environment

lead {lead compounds with the exception of those specified elsewhere in this Annex}

Oxide most likely form of metal in soil environment

antimony {antimony compounds, with the exception of the tetroxide (Sb2O4), pentoxide (Sb2O5), trisulphide (Sb2S3),
pentasulphide (Sb2S5) and those specified elsewhere in this Annex}

Based upon ground conditions
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selenium {selenium compounds with the exception of cadmium sulphoselenide and those specified elsewhere in this Annex}

Oxide most likely form of metal in soil environment

zinc {zinc oxide}

Oxide most likely form of metal in soil environment

chromium in Cr(VI) compounds {chromium(VI) oxide}

Oxide most likely form of metal in soil environment

chromium in Cr(III) compounds {chromium(III) oxide}

Oxide most likely form of metal in soil environment

vanadium {divanadium pentaoxide; vanadium pentoxide}

Oxide most likely form of metal in soil environment

Appendix C: Version

HazWasteOnline Classification Engine: WM3 1st Edition v1.2.GB - Oct 2021
HazWasteOnline Classification Engine Version: 2025.345.6921.12504 (11 Dec 2025)
HazWasteOnline Database: 2025.345.6921.12504 (11 Dec 2025)

This classification utilises the following guidance and legislation:
WM3 v1.2.GB - Waste Classification - 1st Edition v1.2.GB - Oct 2021
CLP Regulation - Regulation 1272/2008/EC of 16 December 2008
1st ATP - Regulation 790/2009/EC of 10 August 2009
2nd ATP - Regulation 286/2011/EC of 10 March 2011
3rd ATP - Regulation 618/2012/EU of 10 July 2012
4th ATP - Regulation 487/2013/EU of 8 May 2013
Correction to 1st ATP - Regulation 758/2013/EU of 7 August 2013
5th ATP - Regulation 944/2013/EU of 2 October 2013
6th ATP - Regulation 605/2014/EU of 5 June 2014
WFD Annex III replacement - Regulation 1357/2014/EU of 18 December 2014
Revised List of Waste 2014 - Decision 2014/955/EU of 18 December 2014
7th ATP - Regulation 2015/1221/EU of 24 July 2015
8th ATP - Regulation (EU) 2016/918 of 19 May 2016
9th ATP - Regulation (EU) 2016/1179 of 19 July 2016
10th ATP - Regulation (EU) 2017/776 of 4 May 2017
HP14 amendment - Regulation (EU) 2017/997 of 8 June 2017
13th ATP - Regulation (EU) 2018/1480 of 4 October 2018
14th ATP - Regulation (EU) 2020/217 of 4 October 2019
15th ATP - Regulation (EU) 2020/1182 of 19 May 2020
The Chemicals (Health and Safety) and Genetically Modified Organisms (Contained Use)(Amendment etc.) (EU Exit)
Regulations 2020 - UK: 2020 No. 1567 of 16th December 2020
The Waste and Environmental Permitting etc. (Legislative Functions and Amendment etc.) (EU Exit) Regulations 2020 - UK:
2020 No. 1540 of 16th December 2020
GB MCL List - version 1.1 of 09 June 2021
GB MCL List v2.0 - version 2.0 of 20th October 2023
GB MCL List v3.0 - version 3.0 of 11th January 2024
GB MCL List v4.0 - version 4.0 of 2nd March 2024
GB MCL List v5.0 - version 5.0 of 26th June 2024
GB MCL List v6.0 - version 6.0 of 15th February 2025
GB MCL List v7.0 - version 7.0 of 23rd September 2025
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