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1. INTRODUCTION 

 
Geosphere Environmental Ltd was commissioned by the Client, Brookman Capital Ltd, to undertake 

Remediation and Validation works at Chestnuts, Crays Hill, Billericay, Essex, CM11 2YA. 

 
It was understood that the site is to be developed to comprise of a two and a half-storey building of nine 

flats over three floors, with 17 car parking spaces and associated landscaping and external amenity space 

for future residents. 

 

The works undertaken within this report, are in accordance with the requirements detailed within the 

Geosphere Environmental Ltd Remediation Method Statement (RMS) – see section 2.1. 

 

This report details the remediation works undertaken to mitigate the risks identified to ground workers and 

future site users, from contamination identified at the site. 

 

1.1 Objectives 

 
This completion report is intended to provide verification that the recommended risk mitigation 

methodology had been satisfactorily carried out, thereby confirming that the soil contamination source has 

been removed/covered. 

 

The main objectives of this report are: 

 

• Detail remedial and validation works undertaken; 

• To highlight any amendments to the original remediation strategy made during the construction works; 

• To recommend, if required, further mitigation measures to render the site suitable for its intended 

residential end-use. 

 

1.2 Report Limitations and Conditions 

 

This report refers, within the limitations stated, to the data supplied by Geosphere Environmental Ltd.  

 

The comments given in this report, and the opinions expressed herein, are based upon the readily available 

information collated for the report, and an assessment based upon the current UK guidance, primarily the 

Contaminated Land Research, (CLR), Reports, and most importantly CLR Report 3, (ref. R.2.) 

 

This report has been prepared for the sole use of the Client, for the purposes described, and no extended 

duty of care to any third party is implied or offered.  Third parties using any information contained within 

this report do so at their own risk. 
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The report has been prepared in relation to the proposed end-use, should another end-use be intended a 

further reassessment may be required.  It is likely that over time, practises will change and the relevant 

guidance and legislation be amended or superseded, which may necessitate a reassessment of the site.    

 

The report is limited to those aspects of land contamination specifically reported on and is necessarily 

qualified accordingly, no liability shall be accepted for other aspects which may be the result of gradual or 

sudden pollution incidents, past or present unrecorded land uses both on and off site, and the potential for 

associated contaminant migration.  The opinions expressed cannot be absolute, due to the limitations of 

time and resources imposed by the agreed brief. 

 

The recorded test results should be regarded as a limited, but likely representative sample of the conditions 

encountered.  The presence of the contamination at potentially elevated levels between the current 

exploratory holes, cannot be discounted. 

 

The accuracy of any map extracts cannot be guaranteed.  It is possible that different conditions existed on 

site, between and subsequent to the various map surveys appended. 

 

Whilst the report may express an opinion upon possible configurations of strata between or beyond 

exploratory holes discussed, or on the possible presence of features based upon visual, verbal or published 

evidence, this is for guidance only, and no liability can be accepted for its accuracy. 
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2. BACKGROUND 

2.1 Reports by Geosphere Environmental Ltd 

 

Geosphere Environmental Limited has been present during the majority of the CLR11 process, to undertake 

environmental assessment at the site, and ultimately develop a remediation strategy for managing the 

risks posed by identified contamination at the site. 

 

2.2 Phase 1 Desk Study and Phase 2 Site Investigation Report – Geosphere Environmental 

Ltd, March 2018 

 
A Phase 1 Desk Study and Phase 2 Site Investigation Report was undertaken by Geosphere Environmental 

Ltd in March 2018: 

 

• ‘Phase 1 and 2 – Desk Study and Site Investigation Report For A Proposed Residential 

Development – Chestnuts, Crays Hill, Billericay, Essex, CM11 2YA’, Report Reference No. 

2871,SI/SITEINV/GF,TP/08.03.2018/V1 

 

The report summarised that: 

 

• Based upon the findings of the desk study and walkover some contaminant sources and pathways to 

potential receptors had been identified – mainly human health receptors as significant contamination 

to controlled waters was considered unlikely based on the geologic data available and supported by 

shallow intrusive works; 

• Asbestos – Quantification of asbestos within selected samples where presence was noted to be 

undertaken; 

• Heavy Metals – A single exceedance of lead was encountered within exploratory hole WS08, located 

within the soft landscaped areas; 

• Hydrocarbons – Hydrocarbons were encountered above threshold values within exploratory locations 

WS7 and WS12.  

 

2.3 Remediation Method Statement – Geosphere Environmental Ltd, March 2018 

 
A remediation method statement was prepared by Geosphere Environmental in March 2018: 

 

• ‘Remediation Method Statement For A Proposed Residential Development – Chestnuts, Crays 

Hill, Billericay, Essex, CM11 2YA’, Report Reference No. 2871,SI/RMS/TP,PD/26-03-18/V2. 
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Asbestos quantification was also completed as recommended by the site investigation and determined the 

concentration of asbestos fibres to be very low, falling within a concentration 0.001% wt/wt to <0.01% 

wt/wt and therefore no further works were recommended.  

 

2.4 Ground Gas Monitoring Summary   

 
Although not strictly remediation, the previous report recommended either gas monitoring or a hydrocarbon 
resistant membrane be installed over the footprint of the development.  
 
Ground gas monitoring has been omitted and it is anticipated that a specialist supplier/installer will provide 
the details of the membrane and specify a suitable product - a GX Flexi Hydrocarbon Barrier manufactured 
by Visqueen or equivalent membrane will likely be used.  
 
Once completed the installation should be independently verified by a third party.  
 
This will not be able to be completed until initial groundworks and development have taken place, and as 
such will not be completed until foundations in this phase of the site has been completed.  
 
Details of installation and validation of the process should be retained and supplied to the local authority 
once completed. 
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3. PROPOSED REMEDIATION METHOD SCHEME 

3.1 Objectives of the Proposed Remediation 

 
The objective of the overall remediation works is to provide an economic and feasible methodology in line  

with current UK government guidelines, by:  

 

• Breaking the source-pathway-receptor linkage;  

• Mitigating identified significant risks to receptors.  

 

The proposed scheme has the following key objectives:  

 

• To limit the potential exposure, from elevated metal (lead) and Hydrocarbon determinants identified 

in the soil, to sensitive receptors such as human health end user and construction/maintenance worker 

receptors.  

 

3.2 Proposed Remedial and Investigative Strategy  

 
This remediation strategy provided an outline but integrated solution, aiming to remediate or mitigate 

against the identified factors and reduce future remediation costs.  

 

The remedial process was to be controlled by regular verification and validation testing throughout, to 

ensure the site-specific targets for re-use have been satisfied and the risk to receptors was suitably low.  

 

On the basis of the available site data, the following key operations were required in order to deliver a site 

suitable for residential development:  

 

• Removal of underground tanks that were considered the most likely source of contamination with other 

buried infrastructure, potentially acting as reservoirs to contamination.  Following lines of best practice, 

it should be assumed that hydrocarbons were still present within the tanks toward the south of the 

site.  The tanks and any pipework leading toward should be exposed along the entire length of the run 

and the surrounding soils be inspected for evidence of leakages.  Any liquids remaining within the 

system should be transferred into a drum or IBC for removal from site, in order to minimise the risk 

of fugitive releases of product when the structures were excavated.  Decommissioning and removal of 

underground tanks would remain the responsibility of the developer and their contractors, with a 

suitably qualified and experienced environmental consultant overseeing the works; 

 

• Excavation of hydrocarbon impacted areas, primarily focussed on the areas highlighted in Drawing ref. 

3521,GI,004/Rev 0 in Appendix 4 of this report.  Dewatering and water disposal to be undertaken if 

required.  Soils removed from the site should be appropriately classified and disposed of to a properly 

licensed facility with all transfer notes retained for inspection, and incorporated into verification 
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reporting.  Primarily, soils will be screened on site via field identification methods (hydrocarbon odour, 

iridescence sheen on soils and VOC detection using a PID MultiRAE Lite gas analyser).  It was 

anticipated that overlying uncontaminated soils would be stripped back and only contaminated soils 

segregated during removal would be segregated for disposal.  These would need to be placed on 

polythene sheeting and covered to prevent run-off occurring;  

• The above excavation should also have been validated appropriately in order to prove that impacted 

soils have been removed, using the most stringent human health guideline values as a rough screening 

tool.  The supervising environmental consultant would ultimately determine the extent of remedial 

excavation, sufficient to obtain appropriate validation.  Further investigation (post remediation) may 

have been required; 

• The sensitive areas for end users, (soft landscaping areas), should be subject to a soil cover system.  

The conservative design would comprise of the excavation of areas of soft landscaping to ensure a 

600mm cover system is present from the finished ground level;  

• The importation and placement of chemically ‘clean’ and suitable for use subsoil and topsoil if required. 

Alternatively, where site won soil was to be-reused for landscaping/garden areas, it must be verified, 

(via chemical analysis), that it was suitable for use;  

• Installation of a suitable VOC resistant membrane i.e. Visqueen Flexi Hydrocarbon Barrier or similar, 

under affected areas with a qualified and competent quality control installation and validation; 

• Information and records from the above works are to be compiled and included within a validation or 

completion report for the site, to be subsequently issued to the regulatory authorities, (detailed below). 

The report may also include recommendations for any further works.  

 

3.3 Potential Variations from Agreed Scheme 

 
The proposed scheme outlined above has the potential for further contamination across the site to be 

encountered, so vigilance should be paid during remedial investigative and groundwork activities.  The 

outline Discovery Strategy included in this remedial strategy provides further guidance should 

contamination be encountered.   

 

3.4 Validation and Reporting 

 
A Remediation Validation / Verification Report will be prepared upon completion of the works including any 

recommendations for further works.   

 

3.5 Imported Materials (if any are imported) or Site Won Soils for Use in Cover System 

 
Any imported or site won topsoil or subsoil would be chemically suitable for use.  The chemical criteria for 

imported soils is based upon the industry recognised Environment Agency’s Soil Guideline Values, (SGV), 

and LQM/CIEH’s Generic Assessment Criteria, (GAC), and S4UL criteria for residential with private garden 

end use/plant uptake.  
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Furthermore, soils used for backfilling would be compacted in layers to avoid subsequent settlement.  

Specific engineering of this should be sought from the scheme structural engineer and landscaping 

engineer. 

 

3.6 Watching Brief / Discovery Strategy 

 
There is the possibility that other sources of contamination may be present on the site which were not 

detected during the investigation.  Should such contamination be identified or suspected during the site 

clearance or groundworks, these should be dealt with accordingly.  A number of options are available for 

handling this material, which include: 

 

• Having on-call a suitably experienced Environmental or Remediation Engineer/Consultant to assess 

any suspected contaminated material on the site; 

• Sampling of any additional suspected contaminated material should be undertaken for verification 

purposes; 

• If it is not feasible to keep the suspected material in-situ, then these should be removed and 

temporarily stored in a fenced area, whilst verification is undertaken.  The storage area should be 

secured and contained to ensure that contamination does not migrate and affect other areas of the 

site.  Depending upon the amounts of material under consideration, this could be either a skip or a 

lined area; 

• If the suspected contaminated material is dry or is suspected to contain asbestos, the material should 

be dampened and covered to prevent airborne contamination in the form of dust or fibres; 

• Upon verification of the suspected contamination the impacted material may be either treated or 

removed from site following suitable waste management licensing, or obtaining appropriate consents 

or agreements with relevant Regulatory Authorities; 

• All contaminated material to be removed from site should be disposed of at a suitably licensed tip; 

• Following excavation and removal any open excavations or service trenches should be backfilled with 

soil that is suitable and certified as ‘clean’ (this may be either site-won or imported);  

• This discovery strategy is applicable during both the remedial works and the construction phase of the 

development.  Should for example, asbestos be identified in the excavation of a service run then the 

above procedures should be followed.  
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4. REMEDIATION AND VERIFICATION  

The proposed methodology for the mitigation of risks from contaminated soils was excavation, with suitable 

disposal and verification.  

 

A suitably experienced person from Geosphere Environmental Limited, attended site during the tank 

removal works and during the excavation of impacted soils.  

 

4.1 Heavy Metal (Lead) Impacted Soil Excavation 

 
Removal of soil with elevated lead concentrations was undertaken at one location (VA6), using ‘hotspot’ 

removal techniques, supervised by a qualified and competent geo-environmental consultant of Geosphere 

Environmental Ltd on 15 November 2018.  Soil was removed to a depth of 2.0m bgl, beneath the 

exceedance soil horizon (0.8m bgl), with impacted soils stockpiled, validated and then disposed of offsite 

with haulage and disposal undertaken by SRH Construction and Demolition.  

 

4.2 Hydrocarbon Impacted Soil Excavation 

 
Removal of the hydrocarbon impacted soil at six locations on the site was undertaken by ‘chasing’ evidence 

of visual or olfactory contamination and utilising PID readings from the former tank location source at the 

south of the site.  This was undertaken in a controlled and phased manner by SRH Construction and 

Demolition over various sporadic dates October and into November 2018 under the supervision of 

Geosphere Environmental. 

 

The areas excavated were large, in comparison to the site and access constraints, so to successfully and 

safety excavate the material, while also obtaining validation samples, a phased plan was developed 

between SRH Demolition and Construction and Geosphere Environmental.  

 

Soils were excavated by stripping and stockpiling un-impacted overburden from the frontage of the site, 

and impacted soils were contained upon impermeable sheeting.  This location was adjacent to the only 

access for lorries and was subsequently transferred to grab lorries and disposed of offsite.  

 

Validation works stated on 11 October 2018.  Samples from the frontal impacted area were designated VA1 

East, West, North, South and Base.  Laboratory analysis of the samples indicated that exceedances of 

threshold values were still present within the base of the excavation (2.3m bgl).  

 

Deeping of the excavation beneath VA1 and extension into the interceptor area (VA2) and exploratory hole 

WS7 (VA3), was undertaken on the 14 November 2018.  Subsequent days included the removal of impacted 

soil around the former tanks in the frontal portion of the site (VA4 and VA7) and tracing / removing a 

damaged drainage pipe with obvious hydrocarbon contamination and surrounding soil at exploratory 

location WS12 (VA5).  Validation was completed on 16 November 2018. 
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Validation laboratory results are included in Appendix 3 of this report, and cover the following validation 

samples: 

 

• Validation samples VA1 were obtained on 11 October 2018 - DETS laboratory results ref: 18-83727.1; 

• Validation samples VA1 to VA3 were obtained on 14 November 2018 – DETS laboratory results ref: 

18-85281.1; 

• Validation samples VA4 to VA6 were obtained on 15 November 2018 – DETS laboratory results ref: 

18-29862; 

• Validation samples VA7 were obtained on 16 November 2018 – DETS laboratory results ref: 

18- 85486.1. 

 

Please refer to the validation location sampling plan, Drawing ref: 3521,GI,004/Rev 0, Remediation 

Locations included within Appendix 5 of this report to show locations of sampling. 

 

No groundwater, or impacted groundwater was encountered during the works. 

 

The waste tickets provided by the groundworks contractor that undertook muckaway, are included within 

Appendix 6 of this report. 

 

4.3 Variations from Proposed Strategy 

The remedial works did not deviate from the agreed strategy, previous discussed. 

 

4.4 Backfill and Imported Soils 

 

The excavations were backfilled with the overburden recovered from the remedial excavations which had 

previously been investigated as part of the original investigation.  The majority of the site is also due to be 

covered by hardstanding.  

 

It is anticipated that there will be a small amount of soft landscaping in the proposed development, once 

complete.  If any soils are imported than the recommendations from Section 4.3 of the RMS still apply.  
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5. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions  

 
On the basis of the validation works, the remediation specified by the remedial strategy for the site has 

been completed and validated to an acceptable degree, and the risks posed by the sources of hydrocarbon 

soil contamination to the proposed development and environmental receptors has been mitigated.  The 

waste soil disposal information should be retained for record by the client. 

 

The ground gas recommendations are still in place but are not covered by the scope of this report.  It is 

anticipated that a separate report on installation and validation of the gas membrane will be provided by 

the companies who undertake those elements of the site development. 

 

5.2 Recommendations 

 

This report should be forwarded to the council for submission to discharge planning conditions. 

 

The watching brief detailed in section 3.6 of this report should remain in place during development, should 

any anomalous materials be encountered during development works. 

 

It is anticipated that there will be a small amount of soft landscaping in the proposed development once 

complete.  If any soils are imported than the recommendations from Section 4.3 of the RMS still apply (or 

section 3.5 of this report).  

 

 



 

 

 
Chestnuts, Crays Hill, Billericay, Essex, CM11 2YA 
 

 

 
 

 
3521,GI/VA/CS,TP/30-01-19/V1 

 

APPENDICES 

 
 
 
  



 

 

 
Chestnuts, Crays Hill, Billericay, Essex, CM11 2YA 
 

 

 
 

 
3521,GI/VA/CS,TP/30-01-19/V1 

 

Appendix 1 – Report Limitations and Conditions 

 

This report refers, within the limitations stated, to the condition of the site at the time of the inspections.  

No warranty is given as to the possibility of future changes in the condition of the site. 

 

The comments given in this report, and the opinions expressed herein, are based upon the readily available 

information collated for the report and an assessment based upon the current UK guidance, primarily the 

Contaminated Land Research (CLR) Reports, and most importantly CLR Report 3, (ref. R.2).  

 

This report has been prepared for the sole use of the Client for the purposes described and no extended 

duty of care to any third party is implied or offered.  Third parties using any information contained within 

this report do so at their own risk. 

 

This report is prepared and written for the use stated herein; it should not be used for any other purposes 

without reference to Geosphere Environmental Limited.  The report has been prepared in relation to the 

proposed end-use should another end-use been intended a further re-assessment may be required.  It is 

likely that over time practises will improve and the relevant guidance and legislation be amended or 

superseded, which may necessitate a re-assessment of the site.  

 

The report is limited to those aspects of land contamination specifically reported on and is necessarily 

qualified accordingly, no liability shall be accepted for other aspects which may be the result of gradual or 

sudden pollution incidents, past or present unrecorded land uses both on~ and off~ site and the potential 

for associated contaminant migration.  The opinions expressed cannot be absolute due to the limitations of 

time and resources imposed by the agreed brief. 

 

The accuracy of any map extracts cannot be guaranteed.  It is possible that different conditions existed 

on site, between and subsequent to the various map surveys appended. 

 

Whilst the report may express an opinion on possible configurations of strata between or beyond 

exploratory holes discussed or on the possible presence of features based on visual, verbal or published 

evidence, this is for guidance only and no liability can be accepted for its accuracy. 

 

The conceptual model is based on the information available at the time of conducting this assessment and 

is an interpretative assessment of the conditions at the site.  It should be noted that the redevelopment 

and/or further investigation of the site may reveal additional information and therefore alter the conceptual 

model and the conclusion of this report. 
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Summary of Chemical Analysis
Soil Samples

Our Ref 18-29862
Client Ref 2871

Contract Title Crays Hill (Billericay)
Lab No 1439157 1439158 1439159 1439160 1439161 1439162 1439163

Sample ID

VA5 

NORTH

VA5 

EAST

VA5 

SOUTH

VA5 

WEST

VA5 

BASE 1

VA5 

BASE 2

VA4 

NORTH
Depth 1.00 1.00 1.00 1.00 1.50 1.50 1.50

Other ID 1 1 1 1 1 1 1

Sample Type ES ES ES ES ES ES ES

Sampling Date 15/11/18 15/11/18 15/11/18 15/11/18 15/11/18 15/11/18 16/11/18

Sampling Time n/s n/s n/s n/s n/s n/s n/s

Test Method LOD Units

DETSC 2301# 0.3 mg/kg

DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3072# 1.5 mg/kg < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
DETSC 3072# 1.2 mg/kg < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
DETSC 3072# 1.5 mg/kg < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
DETSC 3072# 3.4 mg/kg < 3.4 < 3.4 < 3.4 < 3.4 < 3.4 < 3.4 < 3.4
DETSC 3072* 10 mg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3072# 0.9 mg/kg < 0.9 < 0.9 < 0.9 < 0.9 < 0.9 < 0.9 < 0.9
DETSC 3072# 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
DETSC 3072# 0.6 mg/kg < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6
DETSC 3072# 1.4 mg/kg < 1.4 < 1.4 < 1.4 < 1.4 < 1.4 < 1.4 < 1.4
DETSC 3072* 10 mg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10
DETSC 3072* 10 mg/kg < 10 < 10 < 10 < 10 < 10 < 10 < 10

Metals

Petroleum Hydrocarbons

Aromatic C10-C12
Aromatic C12-C16
Aromatic C16-C21
Aromatic C21-C35
Aromatic C5-C35
TPH Ali/Aro Total

Aliphatic C16-C21
Aliphatic C21-C35
Aliphatic C5-C35
Aromatic C5-C7
Aromatic C7-C8
Aromatic C8-C10

Lead

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Aliphatic C12-C16
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Summary of Chemical Analysis
Soil Samples

Our Ref 18-29862
Client Ref 2871

Contract Title Crays Hill (Billericay)
Lab No

Sample ID
Depth

Other ID
Sample Type

Sampling Date
Sampling Time

Test Method LOD Units

DETSC 2301# 0.3 mg/kg

DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 1.2 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 3.4 mg/kg
DETSC 3072* 10 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3072# 0.9 mg/kg
DETSC 3072# 0.5 mg/kg
DETSC 3072# 0.6 mg/kg
DETSC 3072# 1.4 mg/kg
DETSC 3072* 10 mg/kg
DETSC 3072* 10 mg/kg

Metals

Petroleum Hydrocarbons

Aromatic C10-C12
Aromatic C12-C16
Aromatic C16-C21
Aromatic C21-C35
Aromatic C5-C35
TPH Ali/Aro Total

Aliphatic C16-C21
Aliphatic C21-C35
Aliphatic C5-C35
Aromatic C5-C7
Aromatic C7-C8
Aromatic C8-C10

Lead

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Aliphatic C12-C16

1439164 1439165 1439166 1439167 1439168 1439169 1439170

VA4 

EAST

VA4 

WEST

VA4 

SOUTH

VA4 

BASE

VA6 

NORTH

VA6 

WEST

VA6 

EAST
1.50 1.50 1.50 2.50 1.50 1.50 1.50

1 1 1 1 1 1 1

ES ES ES ES ES ES ES

16/11/18 16/11/18 16/11/18 16/11/18 15/11/18 16/11/18 16/11/18

n/s n/s n/s n/s n/s n/s n/s

11 9.7 8.1

< 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01

< 1.5 < 1.5 < 1.5 < 1.5
< 1.2 < 1.2 < 1.2 < 1.2
< 1.5 < 1.5 < 1.5 < 1.5
< 3.4 < 3.4 < 3.4 < 3.4
< 10 < 10 < 10 < 10

< 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01

< 0.9 < 0.9 < 0.9 < 0.9
< 0.5 < 0.5 < 0.5 < 0.5
< 0.6 < 0.6 < 0.6 < 0.6
< 1.4 < 1.4 < 1.4 < 1.4
< 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10
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Summary of Chemical Analysis
Soil Samples

Our Ref 18-29862
Client Ref 2871

Contract Title Crays Hill (Billericay)
Lab No

Sample ID
Depth

Other ID
Sample Type

Sampling Date
Sampling Time

Test Method LOD Units

DETSC 2301# 0.3 mg/kg

DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 1.2 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 3.4 mg/kg
DETSC 3072* 10 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3072# 0.9 mg/kg
DETSC 3072# 0.5 mg/kg
DETSC 3072# 0.6 mg/kg
DETSC 3072# 1.4 mg/kg
DETSC 3072* 10 mg/kg
DETSC 3072* 10 mg/kg

Metals

Petroleum Hydrocarbons

Aromatic C10-C12
Aromatic C12-C16
Aromatic C16-C21
Aromatic C21-C35
Aromatic C5-C35
TPH Ali/Aro Total

Aliphatic C16-C21
Aliphatic C21-C35
Aliphatic C5-C35
Aromatic C5-C7
Aromatic C7-C8
Aromatic C8-C10

Lead

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Aliphatic C12-C16

1439171 1439172

VA6 

SOUTH

VA6 

BASE
1.50 2.00

1 1

ES ES

16/11/18 16/11/18

n/s n/s

12 8.7
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Information in Support of the Analytical Results
Our Ref 18-29862

Client Ref 2871
Contract Crays Hill (Billericay)

Containers Received & Deviating Samples

Lab No Sample ID

Date 

Sampled Containers Received Holding time exceeded for tests

Inappropriate 

container for 

tests
1439157 VA5 NORTH 1.00 SOIL 15/11/18 GJ 250ml

1439158 VA5 EAST 1.00 SOIL 15/11/18 GJ 250ml

1439159 VA5 SOUTH 1.00 SOIL 15/11/18 GJ 250ml

1439160 VA5 WEST 1.00 SOIL 15/11/18 GJ 250ml

1439161 VA5 BASE 1 1.50 SOIL 15/11/18 GJ 250ml

1439162 VA5 BASE 2 1.50 SOIL 15/11/18 GJ 250ml

1439163 VA4 NORTH 1.50 SOIL 16/11/18 GJ 250ml

1439164 VA4 EAST 1.50 SOIL 16/11/18 GJ 250ml

1439165 VA4 WEST 1.50 SOIL 16/11/18 GJ 250ml

1439166 VA4 SOUTH 1.50 SOIL 16/11/18 GJ 250ml

1439167 VA4 BASE 2.50 SOIL 16/11/18 GJ 250ml

1439168 VA6 NORTH 1.50 SOIL 15/11/18 GJ 250ml

1439169 VA6 WEST 1.50 SOIL 16/11/18 GJ 250ml

1439170 VA6 EAST 1.50 SOIL 16/11/18 GJ 250ml

1439171 VA6 SOUTH 1.50 SOIL 16/11/18 GJ 250ml

1439172 VA6 BASE 2.00 SOIL 16/11/18 GJ 250ml

Soil Analysis Notes
Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425µm sieve, in accordance with BS1377.

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: G-Glass J-Jar 

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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Carl Sullivan DETS Ltd

Geosphere Environmental Ltd Unit 1
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Site Reference: Chestnuts, Cray Hill                                                                                
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Order No: 2871                     
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Associate Director of Laboratory
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Appendix 4 – Drawings 

 

Site Location Plan – Drawing ref.3521,GI,001/Rev 0  

Proposed Development Plan _ Drawing ref. 3521,GI,002/Rev 0 

Exploratory Hole Location Plan – Drawing ref. 3521,GI,003/Rev 0 

Remediation Locations Plan – Drawing ref. 3521,GI,004/Rev 0 
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Appendix 5 - Photographs 

3521,GI, Remediation Photographs 

 



Photograph 1 Photograph 2

LEGEND

Photograph 1

Photograph 2

Photograph 3

Photograph 3 Photograph 4 Photograph 4

PROJECT

PROJECT NUMBER

TITLE

DATE

30/01/2019

PAGE NO. 1 of 3

Selected Photographs Relating To 

Remediation of Chestnuts, Crays 

Hill, Billericay 

Former location of petroleum tanks 

toward the frontage of the site (VA1), 

looking east. VA2 located behind boom 

arm of excavator. 

Excavation of former petroleum tanks 

around VA1, looking west.

Impacted soils being removed from VA3.

Excavation of VA3, looking east.

Chestnuts, Crays Hill, Billericay, Essex, 

CM11 2YA

3521,GI

PT01 / 03-10-18 / V2



Photograph 5 Photograph 6

LEGEND

Photograph 5

Photograph 6

Photograph 7

Photograph 7 Photograph 8 Photograph 8

PROJECT

PROJECT NUMBER

TITLE

DATE

30/01/2019

PAGE NO. 2 of 3

PT01 / 30.10.18 / V2

Excavation of former petroleum tank in 

the southwest of the site, view of base 

and western side wall (VA4).

Plan view of damaged terracotta 

drainage pipe, acting as a transportation 

mechanism for hydrocarbons (VA5).

Close-up of hydrocarbon staining with 

drainage pipe (VA5).

Excavationg of impacted soil along 

drainge pipe route, looking north (VA5).

3521,GI

Chestnuts, Crays Hill, Billericay, Essex, 

CM11 2YA

Selected Photographs Relating To 

Remediation of Chestnuts, Crays 

Hill, Billericay 



Photograph 9 Photograph 10

LEGEND

Photograph 9

Photograph 10

Photograph 11

Photograph 11 Photograph 12 Photograph 12
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30/01/2019
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PT01 / 30.10.18 / V2

Excavation of soil with elevated lead 

concentrations (VA6).

Excavation of former petroleum tank 

(VA7), adjacent to VA4.

Visqueen membrane.

Excavated spoil stockpiled on visqueen.

3521,GI

Chestnuts, Crays Hill, Billericay, Essex, 

CM11 2YA

Selected Photographs Relating To 

Remediation of Chestnuts, Crays 

Hill, Billericay 
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Appendix 6 – Waste Tickets 

3521,GI, Waste Tickets 
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Evidence and report of installed membrane 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Photos in Descending order. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





















 



GeoShield 
Verification Plan

PROJECT DESCRIPTION

Omega Lining Solutions Limited, 
Chestnuts, 
Crays Hill,
Billericay,
CM11 2YA

The proposed development for which gas protection measures are required involves a two and 
a half-storey building of nine flats over three floors, with 17 car parking spaces and associated 

landscaping and external amenity space for future residents.

 The points system is not applicable due to the site as only being classified as having 
hydrocarbons and VOC’s, however Geoshield have adopted the highest design and verification 

principles associated with BS8485:2015 + A1 2019, BR 211, Public Health England, NHBC 
Technical Extra April 2016 and CIRIA 735.

This pre-verification plan reviews the design to ensure it is compliant with the developer and 
planning authority requirements and in conjunction with the relevant investigation report in 

accordance with BS8485:2015 +A1 2019.

In summary, the design does achieve a required level of attention to detail with its robust specific 
gas membrane design, the structural barrier of a block and beam floor with a passive 225mm 

ventilated subfloor void connected to telescopic air vents.

The pre-verification plan confirms how the installation will be tested in accordance with 
CIRIA735. The verification visits will be documented in verification reports during the 

project that are suitable for submission to the local planning authority in order to satisfy and 
discharge planning consent.

All faults identified during inspection and verification site visits of the ground gas membrane will 
be a required remediation before sign off. 



GeoShield 
Verification Plan

PROJECT DESCRIPTION

Pre-Verification Plan

 GeoShield are appointed by the Client to carry out independent validation, verification and 
integrity testing of the ground gas protection system on site.  The Pre-Verification plan sets out 
the requirements and procedures that GeoShield will adopt to ensure that the installation is in 

line with the proposed design, relevant UK standards and guidance.
GeoShield take no responsibility for any warranties to third parties for the design of the system 

or the installation.

Limitations 

The Pre-Verification plan prepared by GeoShield Limited is limited to the proposed ground gas 
protection measures installed. The Pre-Verification plan has been prepared in line with the 

relevance UK Standards and Guidance (BS8485:2015+A1:2019 & CIRIA 735) alongside the 
information made available to GeoShield by the Client. The conclusions made in the report are 
considered to be correct at the time of wiring, but additional information provided/discovered 

may require amendments to the Plan. GeoShield recognises that changes to relevant standard 
and guidance may occur at any time which may cause the conclusions made to be incorrect - 

GeoShield do not accept any responsibility or liability for the implications of such changes.  
 

The Pre-Verification plan does not in itself constitute verification that the membrane has been 
installed in accordance with this document. Validation and verification of the installed membrane 

will be covered in separate verification reports following physical inspection of the gas barrier 
and will include photographic evidence of the installation.

Waterproofing elements (where applicable) do not fall into the remit of this Pre-Verification plan 
or future inspections. GeoShield will provide the opinion on membrane’s suitability for ground 
gas protection purposes – no liability is offered or implied for the waterproofing element which 

should be checked by others. 




























































