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1 INTRODUCTION 

1.1 Report Objectives 

GroundSolve Ltd was commissioned by Gower Homes Ltd to carry out a verification report for the installed ground gas 

protection measures for Plots 19, 20 and 21 at the former Air Products Site located at Llangollen Road, Acrefair, 

Wrexham, LL14 3HW.  The purpose and objectives of this report is given below:  

• To confirm that the measures have been implemented in accordance with the design protective of the site’s 

gas situation.  

• To verify that the protection measures implemented on site have been installed correctly without fault.  

1.2 Introduction  

GroundSolve Ltd were commissioned by Gower Homes Ltd to undertake 2 No. membrane verification visits to validate 

the gas protection measures which have been implemented on site for plots 19, 20 and 21. Site verification visits were 

conducted between 28th May 2024 and 7th June 2024 by a suitably qualified GSL Engineer.  

Verification works were conducted in accordance with all relevant guidance including:  

• BS 8485:2015+A1:2019.  

• CIRIA C735 (2014) 

• CL:AIRE RB17 (2012)  

All information given in this report is based on the ground conditions encountered during the site work and on the 

results of laboratory and field tests performed during the investigation. However, there may be conditions at the site 

that have not been taken into account, such as unpredictable soil strata, contaminant concentrations and water 

conditions between or below exploratory holes.  It should be noted that groundwater levels, gas concentrations and 

gas flows usually vary due to seasonal, atmospheric and/or other effects and may at times differ to those measured 

during the investigation. 
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3 GROUND GAS REGIME  

3.1 Introduction 

GroundSolve Ltd did not conduct any ground gas monitoring on site, however monitoring data has been provided, 

conducted by Earth Environmental & Geotechnical and WSP which have been reviewed in detail to ensure that the 

proposed ground gas regime recommended is in agreement with the opinions of GSL based on the data.  

Site work has previously been conducted on site by third parties. Earth Environmental & Geotechnical (EEG) classified 

the site as CS1 based on their calculated Gas Screening Value (GSV) of 0.0074 which is within the CS1 threshold, however 

Table 8.5 in CIRIA C665 guidance states consideration should be given to increasing the site’s protection to CS2 if carbon 

dioxide concentrations are above 5% v/v or methane above 1% v/v. GroundSolve reviewed the full monitoring data for 

the site conducted by EEG which detailed consistent carbon dioxide above 5% v/v .  

WSP conducted 3 No. monitoring visits, however they did not conduct a ground gas risk assessment. The GSV calculated 

from their results also detailed the site as a CS1 scenario.  

Following this review of the results from WSP and EEG it was determined by GroundSolve that the site should be 

classified as Characteristic Situation 2 – Low Risk Scenario for which ground gas protections measures are required in 

accordance with BS:8485:2015+A1:2019 and CIRIA C665 based on the consistently elevated carbon dioxide.  

Based on the CS2 classification of the ground gas regime for the site; a ground gas protection scheme with a points score 

of 3.5 has been recommended in accordance with British Standard B8485:2015+A1:2019 which is protective of the 

Characteristic Situation applied to the site.  

Basic radon protection measures are also required on the site.  

3.2 Protection Measures Detail  

The finalised protection measures to be implemented on site comprise:  

• Floor Slab – 1.5 point:  

o 150mm cast in situ reinforced suspended floor slab. 

• Pressure relief pathway – 0.5 points:  

o  Very good performance – 100mm gravel layer with gas drains to the external of the building. 

• Gas membrane – 2 points:  
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o Visqueen low permeability gas membrane suitable for CS2 and basic radon protection. 

o Visqueen ultimate double-sided joining tape.  

o Visqueen ultimate top hat units.  

The gas protection measures installed on site equal 4.0 points, which exceeds the protective for the CS2 classification 

for the site. Drawings provided by the client outlining the design have been included within Appendix A 
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4 GROUND GAS VERIFICATION VISITS 

In total 2 No. verification visits have been conducted by GroundSolve Ltd to verify the installation of the protection 

measures at plots 19,20 and 21.  

The ground gas protection measures were installed by Gower Homes Ltd site staff.  

The membrane was inspected to ensure it was installation has been carried out in accordance with the agreed design 

scheme. The membrane was lapped by 100mm and sealed with Visqueen double sided joining tape. Lapped edges, 

seams and service entries  were subject to integrity testing via mechanical picking to ensure a full, non-broken seal was 

in place.  

Any defects or deviations from the design identified by the GSL engineer were recorded and highlighted to the site team 

site/installers and remediated in the presence of the GSL engineer.  

Site visit verification sheets detailing the works conducted are included within Appendix B. 
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5 SITE CERTIFICATION  

Based on the site visits conducted on site by GroundSolve, it is considered that the implemented ground gas protection 

measures are acceptable and conform with the specification.  
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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 – GROUND GAS VERIFICATION VISIT SHEETS  
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Photograph 3 – installed membrane with insulation in place above it 

 
Photograph 4 – installed membrane with insulation in place above it 
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Photograph 5 – double taped seals  

 

Photograph 6 – installed membrane with insulation in place above 
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Photograph 7 – Sealed top hats  
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Photograph 1 – Membrane Installation showing membrane in good condition and double taping of 150mm lapped edges.  

Discussion was had with site staff about not having tools such as saws on the membrane as this could lead to punctures.  
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Photograph 2 – Mechanical picking of taped laps showing a full seal achieved. 

 
Photograph 3 – Overview of Plot 19 with insulation and steel mesh installed above verified membrane 
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Photograph 4 – Overview of verified plot 20 with insulation and steel mesh installed. 

   

Photograph 5.1– Service entry with top hat 
cover not fullly sealed. 

Photograph 5.2 – Additional taping of 
service entry 

Photograph 5.3 – fully sealed and reverified 
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Photograph 6.1 – Puncture holes Photograph 6.2 – Sealed puncture holes 
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Phoptograph 7.1  - Localised puncture hole 

 

Photograph 7.2 – Sealed puncture hole 
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APPENDIX C– CURRENT GUIDANCE FOR GROUND GAS RISK ASSESSMENT
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