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1 INTRODUCTION 

GroundSolve Ltd was commissioned by Gower Homes to undertake a verification report for Plots 17 & 18, which is part 

of a wider development off Llangollen Road, Acrefair in North Wales referred to as Heritage Court (the “Site”). 

This report has been devised to generally comply with the relevant principles and requirements of a range of guidance 

including: 

• Welsh Local Government Assoc- Development of Land Affected By Contamination Guide for Developers 
2017 

• Part IIA of the Environment Protection Act, 1990 

• BS5930:2015: “Code of practice for site investigations” 

• BS10175: 2011 +A2:2017 “Investigation of Potentially Contaminated Sites - Code of Practice” 

• The Building Regulations 2010.  Part C (HM Government 2013) 

• Environment Agency: Land Contamination Risk Management (LCRM), Version 3, October 2020 

• Environment Agency (2017) “The Environment Agency’s Approach to Groundwater Protection” 
November 2018 Version 1.2. 

 

1.1 Proposed Development 

The proposed development comprises the construction of 22 No. three and four-bedroom residential properties with 

associated gardens, roads and services. This verification report relates to plot 17 and 18 only.   

It is understood that the Principal Contractor for the development is Gower Homes Ltd.   

Planning Application number P/2021/0793 – Condition 4 outlines:  

“Each part of the site subject to the remediation under the scheme approved as part of condition 3 shall not be 

occupied/used until a validation report has been completed in respect of that part of the site.” 
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1.3 Previous Investigations 

The following reports have already been undertaken and will be summarised in Section 3: 

• Phase II Assessment, South Site (Former Engineering Works), Acrefair, Wrexham – carried out by WSP 
(Reference 9460(2), dated July 2011. which encompassed the current site of interest within a larger parcel 
of land.  

• Coal Mining Risk Assessment Report undertaken by Earth Environmental & Geotechnical Ltd (Reference: 
A3341/17, August 2017) 

• Phase 1 Preliminary Risk Assessment undertaken by Earth Environmental & Geotechnical Ltd (Ref. A3341/19, 
dated 17th December 2019) 

• Phase 2 Ground Investigation undertaken by Earth Environmental & Geotechnical Ltd (Ref: A3341/20/SI/V2, 
dated 9th September 2020)  

• A Soil Contamination Delineation Letter Report undertaken by Earth Environmental & Geotechnical Ltd (Ref: 
A3341/21, dated 24th June 2020)  

• Remediation Strategy - GroundSolve Ltd report GSL3059R01-1 Issued, 26th February 2024 

• Gas Membrane Verification - GSL3116LR01 - Gas Membrane Verification Plots 19, 20 and 21 

• Gas Membrane Verification - GSL3116LR02 - Gas Membrane Verification Plots 1, 2, 3 

• Gas Membrane Verification - GSL3116LR03 - Gas Membrane Verification Plots 4, 5 and 7 

• Gas Membrane Verification - GSL3116LR04 - Gas Membrane Verification Plots 6, 9 and 17-18 

• Gas Membrane Verification - GSL3116LR05 - Gas Membrane Verification Plots 16 

 

The previous site investigation reports are discussed and summarised in Section 3 of this report.   

1.4 Limitations 

This report has been prepared for the sole use of Gower Homes Ltd.  No other third party may rely upon or reproduce 

the contents of this report without the written approval of GroundSolve Ltd. If any unauthorised third party comes into 

possession of this report, they rely on it entirely at their own risk. 
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4 VERIFICATION OF TOPSOIL AND SUBSOIL 

4.1 Introduction 

The risk assessments have concluded that remediation measures are required to address risks to human health only, 

resulting from minor contamination in the existing Made Ground.   

It should be noted that the site strip has been carried out and the majority of the Made Ground had been removed from 

site.  

The remedial actions required are: 

• Made Ground can be left in-situ below building floor slabs and future permanent hard standing (e.g., parking 
areas, roads, footpaths), excluding service runs and areas where future excavation might be anticipated 
(assuming all geotechnical requirements are met).   

• Remediation is only required for below areas of gardens/soft landscaping to enable provision of 
uncontaminated cover soils in areas of garden/soft landscaping (minimum of 600 mm); 

• Provision of a clean cover system in areas of gardens and soft landscaping. A 600 mm thick cover of ‘clean 
and inert’ capping is proposed (comprising 450 mm subsoil and 150 mm topsoil). 

Imported topsoil and subsoil will be required to be analysed for a suitable suite of contaminants in relation to human 

health (in addition to topsoil being compliant with BS3882:2015).  

The proposed development will be carried out in phases, with this verification report relating to Plots 3 only.   

4.2 Unexpected Contamination 

No unexpected contamination has been encountered within the garden areas of Plots 17 & 18. 

4.3 Source of Topsoil / Subsoil  

The source of the topsoil and subsoil is understood to have been delivered to site in 2021 and stored in stockpiles on 

site.  The source of the topsoil and subsoil was from another residential development names Willow Cottage, Ruabon.  

The Phase 2 Geoenvironmental Report GSL2400 – issued October 2020 and has been provided previously.    
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5 CONCLUSIONS 

5.1 Clean Cover Depth 

The remediation strategy details the requirement details the requirement for a minimum 0.60 m clean cover comprising 

a minimum of 200 mm topsoil across garden areas. 

Visual inspection visits were performed by GroundSolve.  Photographs showing the verification of depth across selected 

plots were found to comprise a sufficient clean cover system in accordance with the agreed remedial strategy and Welsh 

Local Government Association Guidance. 

5.2 Topsoil and Subsoil Material 

Laboratory chemical analysis results from both the recovered sub-soil and topsoil material show the samples do not 

exceed the agreed GACs (1% SOM).   

Laboratory analysis results of recovered samples show topsoil and subsoil are generally in compliance with BS3883:2015 

and BS8601:2013. 

5.3 Conclusions 

The report indicates that the site inspections and chemical tests results from plots 17 & 18 has met all the requirements 

of the remediation as outlined in the remediation strategy agreed with the Welsh Local Government Assoc Guidance.  

No unexpected contamination has been encountered within plot 17 & 18.   
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7 DEFINITIONS 

AOD Above Ordnance Datum 

bgl Below ground level 

BGS British Geological Survey 

BRE Building Research Establishment 

CBR California Bearing Ratio (test) 

COMAH Control of Major Accident Hazards (regulations) 

DQRA Detailed Quantitative Risk Assessment 

DWS Drinking Water Standard 

EQS Environmental Quality Standard 

GAC Generic Assessment Criterion 

GQA General Quality Assessment (Environment Agency) 

GQRA Generic Quantitative Risk Assessment 

GSV Gas Screening Value 

HCV Health Criteria Value 

IPPC Integrated Pollution Prevention and Control (regulations) 

NGR National Grid Reference 

NIHHS Notification of Installations Handling Hazardous Substances (regulations) 

OS Ordnance Survey 

Ppm Parts per million 

Ppmv Parts per million by volume 

SAC Special Area of Conservation 

SPZ Source Protection Zone  

SSAC Site-Specific Assessment Criterion 

SSSI Site of Special Scientific Interest 
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APPENDIX A - DRAWINGS 
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APPENDIX B – SITE PHOTOGRAPHS (PLOT 17/18) 
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APPENDIX C – CHEMICAL TEST RESULTS  





Results - Soil

Client: Groundsolve Ltd 25-26319 25-26319 25-26319 25-26319

Quotation No.: 2012576 2012577 2012578 2012579

Plot 17 Plot 17 Plot 18 Plot 18

SOIL SOIL SOIL SOIL

0.20 0.50 0.10 0.60

NEW-ASB NEW-ASB NEW-ASB NEW-ASB

Determinand HWOL Code Accred. SOP Units LOD

ACM Type N 2192 N/A - - - -

Asbestos Identification U 2192 N/A
No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

Moisture N 2030 % 0.020 15 12 16 9.0

Soil Colour N 2030 N/A Brown Brown Brown Brown

Other Material N 2030 N/A
Stones and 

Roots
Stones

Stones and 

Roots

Stones and 

Roots

Soil Texture N 2030 N/A Clay Loam Loam Loam

pH at 20C M 2010 4.0 6.8 8.0 6.9 7.6

Cyanide (Total) M 2300 mg/kg 0.50 0.50 < 0.50 0.50 < 0.50

Sulphate (Total) U 2430 % 0.010 0.11 0.052 0.078 0.12

Sulphate (Acid Soluble) U 2430 % 0.010 0.079 < 0.010 < 0.010 0.077

Arsenic M 2455 mg/kg 0.5 8.6 6.5 5.8 6.0

Cadmium M 2455 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Chromium M 2455 mg/kg 0.5 17 15 13 11

Copper M 2455 mg/kg 0.50 20 14 15 16

Mercury M 2455 mg/kg 0.05 0.08 0.05 0.06 < 0.05

Nickel M 2455 mg/kg 0.50 14 17 11 14

Lead M 2455 mg/kg 0.50 70 44 61 44

Selenium M 2455 mg/kg 0.25 0.33 < 0.25 < 0.25 < 0.25

Zinc M 2455 mg/kg 0.50 82 61 62 77

Aliphatic VPH >C5-C6 HS_2D_AL U 2780 mg/kg 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Aliphatic VPH >C6-C7 HS_2D_AL U 2780 mg/kg 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Aliphatic VPH >C7-C8 HS_2D_AL U 2780 mg/kg 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Aliphatic VPH >C6-C8 (Sum) HS_2D_AL N 2780 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Aliphatic VPH >C8-C10 HS_2D_AL U 2780 mg/kg 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Total Aliphatic VPH >C5-C10 HS_2D_AL U 2780 mg/kg 0.25 < 0.25 < 0.25 < 0.25 < 0.25

Aliphatic EPH >C10-C12 MC EH_2D_AL_#1 M 2690 mg/kg 2.00 < 2.0 2.3 < 2.0 < 2.0

Aliphatic EPH >C12-C16 MC EH_2D_AL_#1 M 2690 mg/kg 1.00 < 1.0 < 1.0 < 1.0 13

Aliphatic EPH >C16-C21 MC EH_2D_AL_#1 M 2690 mg/kg 2.00 < 2.0 < 2.0 < 2.0 360

Aliphatic EPH >C21-C35 MC EH_2D_AL_#1 M 2690 mg/kg 3.00 8.5 < 3.0 7.5 260

Aliphatic EPH >C35-C40 MC EH_2D_AL_#1 N 2690 mg/kg 10.00 < 10 < 10 < 10 16

Total Aliphatic EPH >C10-C35 MC EH_2D_AL_#1 M 2690 mg/kg 5.00 12 < 5.0 10 630

Total Aliphatic EPH >C10-C40 MC EH_2D_AL_#1 N 2690 mg/kg 10.00 12 < 10 10 650

Aromatic VPH >C5-C7 HS_2D_AR U 2780 mg/kg 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Aromatic VPH >C7-C8 HS_2D_AR U 2780 mg/kg 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Aromatic VPH >C8-C10 HS_2D_AR U 2780 mg/kg 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Total Aromatic VPH >C5-C10 HS_2D_AR U 2780 mg/kg 0.25 < 0.25 < 0.25 < 0.25 < 0.25

Aromatic EPH >C10-C12 MC EH_2D_AR_#1 U 2690 mg/kg 1.00 < 1.0 < 1.0 < 1.0 < 1.0

Aromatic EPH >C12-C16 MC EH_2D_AR_#1 U 2690 mg/kg 1.00 < 1.0 < 1.0 < 1.0 2.0

Project: 3059 Acrefair

Top Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Sample Type:

Client Reference:
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Results - Soil

Client: Groundsolve Ltd 25-26319 25-26319 25-26319 25-26319

Quotation No.: 2012576 2012577 2012578 2012579

Plot 17 Plot 17 Plot 18 Plot 18

SOIL SOIL SOIL SOIL

0.20 0.50 0.10 0.60

NEW-ASB NEW-ASB NEW-ASB NEW-ASB

Determinand HWOL Code Accred. SOP Units LOD

Project: 3059 Acrefair

Top Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Sample Type:

Client Reference:

Aromatic EPH >C16-C21 MC EH_2D_AR_#1 U 2690 mg/kg 2.00 4.1 3.2 3.5 29

Aromatic EPH >C21-C35 MC EH_2D_AR_#1 U 2690 mg/kg 2.00 42 17 39 50

Aromatic EPH >C35-C40 MC EH_2D_AR_#1 N 2690 mg/kg 1.00 5.0 < 1.0 3.9 29

Total Aromatic EPH >C10-C35 MC EH_2D_AR_#1 U 2690 mg/kg 5.00 46 20 43 81

Total Aromatic EPH >C10-C40 MC EH_2D_AR_#1 N 2690 mg/kg 10.00 51 20 47 110

Total VPH >C5-C10 HS_2D_Total U 2780 mg/kg 0.50 < 0.50 < 0.50 < 0.50 < 0.50

Total EPH >C10-C35 MC EH_2D_Total_#1 U 2690 mg/kg 10.00 58 24 53 720

Total EPH >C10-C40 MC EH_2D_Total_#1 N 2690 mg/kg 10.00 11 < 10 < 10 140

Organic Matter M 2625 % 0.40 3.8 1.1 4.3 4.0

Total Organic Carbon M 2625 % 0.20 2.2 0.61 2.5 2.3

TPH >C6-C10 EH_1D_Total N 2670 mg/kg 1.0 4.8 5.5 5.6 6.4

TPH >C10-C21 EH_1D_Total N 2670 mg/kg 1.0 38 26 27 21

TPH >C21-C40 EH_1D_Total N 2670 mg/kg 1.0 55 30 60 30

Total TPH >C6-C40 EH_1D_Total U 2670 mg/kg 10 98 62 93 57

Benzene M 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Toluene M 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Ethylbenzene M 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0

m & p-Xylene M 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0

o-Xylene M 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Methyl Tert-Butyl Ether M 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Naphthalene M 2800 mg/kg 0.10 < 0.10 < 0.10 < 0.10 0.14

Acenaphthylene N 2800 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Acenaphthene M 2800 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Fluorene M 2800 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Phenanthrene M 2800 mg/kg 0.10 0.39 0.19 0.17 0.65

Anthracene M 2800 mg/kg 0.10 0.11 < 0.10 < 0.10 0.15

Fluoranthene M 2800 mg/kg 0.10 0.61 0.43 0.47 1.2

Pyrene M 2800 mg/kg 0.10 0.55 0.39 0.44 1.1

Benzo[a]anthracene M 2800 mg/kg 0.10 0.31 0.24 0.25 0.58

Chrysene M 2800 mg/kg 0.10 0.32 0.26 0.30 0.59

Benzo[b]fluoranthene M 2800 mg/kg 0.10 0.41 0.41 0.43 0.98

Benzo[k]fluoranthene M 2800 mg/kg 0.10 < 0.10 0.11 0.15 0.38

Benzo[a]pyrene M 2800 mg/kg 0.10 0.30 0.30 0.30 0.77

Indeno(1,2,3-c,d)Pyrene M 2800 mg/kg 0.10 0.23 0.23 0.23 0.54

Dibenz(a,h)Anthracene N 2800 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[g,h,i]perylene M 2800 mg/kg 0.10 0.23 0.21 0.25 0.57

Coronene N 2800 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Total Of 17 PAH's N 2800 mg/kg 2.0 3.5 2.8 3.0 7.7
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Test Methods

SOP Title Parameters included Method summary Water Accred.

2010 pH Value of Soils pH at 20°C pH Meter

2030

Moisture and Stone Content 

of Soils(Requirement of 

MCERTS)

Moisture content

Determination of moisture content of soil as 

a percentage of its as received mass 

obtained at <30°C.

2192 Asbestos Asbestos Polarised light microscopy / Gravimetry

2300
Cyanides & Thiocyanate in 

Soils

Free (or easy liberatable) Cyanide; total 

Cyanide; complex Cyanide; Thiocyanate

Allkaline extraction followed by colorimetric 

determination using Automated Flow 

Injection Analyser.

2430 Total Sulphate in soils Total Sulphate
Acid digestion followed by determination of 

sulphate in extract by ICP-OES.

2455 Acid Soluble Metals in Soils

Metals, including: Arsenic; Barium; 

Beryllium; Cadmium; Chromium; Cobalt; 

Copper; Lead; Manganese; Mercury; 

Molybdenum; Nickel; Selenium; Vanadium; 

Zinc

Acid digestion followed by determination of 

metals in extract by ICP-MS.

2625 Total Organic Carbon in Soils Total organic Carbon (TOC)

Determined by high temperature combustion 

under oxygen, using an Eltra elemental 

analyser.

2670

Total Petroleum 

Hydrocarbons (TPH) in Soils 

by GC-FID

TPH (C6–C40); optional carbon banding, 

e.g. 3-band – GRO, DRO & LRO*TPH 

C8–C40

Dichloromethane extraction / GC-FID

2690 EPH A/A Split

Aliphatics: >C10–C12, >C12–C16, 

>C16–C21, >C21– C35, >C35– C40 

Aromatics: >C10–C12, >C12–C16, >C16– 

C21,  >C21– C35, >C35– C40

Acetone/Heptane extraction / GCxGC FID 

detection

2760

Volatile Organic Compounds 

(VOCs) in Soils by 

Headspace GC-MS

Volatile organic compounds, including 

BTEX and halogenated 

Aliphatic/Aromatics.(cf. USEPA Method 

8260)*please refer to UKAS schedule

Automated headspace gas chromatographic 

(GC) analysis of a soil sample, as received, 

with mass spectrometric (MS) detection of 

volatile organic compounds.

2780 VPH A/A Split
Aliphatics: >C5–C6, >C6–C7,>C7–C8,>C8-

C10 Aromatics: >C5–C7,>C7-C8,>C8–C10

Water extraction / Headspace GCxGC FID 

detection

2800

Speciated Polynuclear 

Aromatic Hydrocarbons 

(PAH) in Soil by GC-MS

Acenaphthene*; Acenaphthylene; 

Anthracene*; Benzo[a]Anthracene*; 

Benzo[a]Pyrene*; Benzo[b]Fluoranthene*; 

Benzo[ghi]Perylene*; 

Benzo[k]Fluoranthene; Chrysene*; 

Dibenz[ah]Anthracene; Fluoranthene*; 

Fluorene*; Indeno[123cd]Pyrene*; 

Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS
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Report Information

Key

U UKAS accredited

M MCERTS and UKAS accredited

N Unaccredited

S
This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this 

analysis

SN
This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for 

this analysis

T This analysis has been subcontracted to an unaccredited laboratory

I/S Insufficient Sample

U/S Unsuitable Sample

N/E not evaluated

< "less than"

> "greater than"

SOP Standard operating procedure

LOD Limit of detection

Text example All items indicated in italic font represent customer-supplied information that may not be

independently verified by the laboratory

This report shall not be reproduced except in full, and only with the prior approval of the 

laboratory.

Any comments or interpretations are outside the scope of UKAS accreditation.

The Laboratory is not accredited for any sampling activities and reported results relate  to the 

samples 'as received' at the laboratory.

Uncertainty of measurement for the determinands tested are available upon request .

None of the results in this report have been recovery corrected.

All results are expressed on a dry weight basis.

The following tests were analysed on samples 'as received' and the results subsequently 

corrected to a dry weight basis EPH, VPH, TPH, BTEX, VOCs, SVOCs, PCBs, Phenols.

For all other tests the samples were dried at ≤ 30°C prior to analysis.

All Asbestos testing is performed at the indicated laboratory .

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1.

NEW_ASB Eurofins Chemtest Limited, 11 Depot Road, Newmarket, CB8 0AL

DURHAM
Eurofins Chemtest Limited, Unit A North Wing, Prospect Business Park, Crookhall Lane, Consett, 

Co Durham, DH8 7PW

Sample Deviation Codes

As a result of any of the below deviations applying, the test results may be unreliable

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)

C - Sample not received in appropriate containers

D - Broken Container

E - The required amount of sample for analysis was not received

H - Appropriate cooling measures were not taken for sample transportation 

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt.

All water samples will be retained for 14 days from the date of receipt.

Charges may apply to extended sample storage.
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Report Information

Water Sample Category Key for Accreditation

DW - Drinking Water

GW - Ground Water

LE - Land Leachate

NA - Not Applicable

PL -  Prepared Leachate

PW - Processed Water

RE - Recreational Water

SA - Saline Water

SW - Surface Water

TE - Treated Effluent

TS - Treated Sewage

UL - Unspecified Liquid

Clean Up Codes

NC - No Clean Up

MC - Mathematical Clean Up

FC - Florisil Clean Up

HWOL Acronym System

HS - Headspace analysis

EH - Extractable hydrocarbons – i.e. everything extracted by the solvent

CU - Clean-up – e.g. by Florisil, silica gel

1D - GC – Single coil gas chromatography

Total - Aliphatics & Aromatics

AL - Aliphatics only

AR - Aromatic only

2D - GC-GC – Double coil gas chromatography

#1 - EH_2D_Total but with humics mathematically subtracted

#2 - EH_2D_Total but with fatty acids mathematically subtracted

+ - Operator to indicate cumulative e.g. EH+EH_Total or EH_CU+HS_Total

Asbestos Tests LOD = LOQ

Limit of Detection = Limit of Quantification for asbestos results only

If you require extended retention of samples, please email your requirements to: 

customerservices@chemtest.com
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