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1.0 INTRODUCTION

1.1 Context

This Remediation Strategy has been produced by Brownfield Solutions Limited (BSL) for FI Construction

on a site off Oak Road, Wrexham and has been completed in general accordance with the following

guidance:

• Environment Agency guidance - Land Contamination: Risk Management (LCRM).

• BS 10175:2026 Investigation of Potentially Contaminated Sites.

1.2 Background and Scope

This Remediation Strategy is to set out how the remediation of the site will be undertaken and how the

works will be validated. The document explains how the works will be permitted under current

regulatory regimes and has been produced to support discharge of Conditions 9 and 12 of the granted

planning permission reference P/2025/0430. Conditions 10-12 shall also be fully addressed under

separate cover following remediation on site during construction, and the production of a Verification

Report.

The scope of work for this document comprises a summary of the ground model, summaries of the of

risk assessments carried out, a Remediation options appraisal (LCRM Stage 2), Remediation Strategy

(LCRM stage 3) implementation details and any validation requirements.

Note that geotechnical aspects are not specifically addressed within this document as it seeks to meet

the requirements set out within LCRM. Geotechnical aspects should be considered within a Geotechnical

Design Report in accordance with Eurocode 7 or a suitable site specific Earthworks Strategy.

1.3 Proposed Development

The proposed development will comprise an approximately 80,000 sq.ft Hiab

warehouse/office/distribution unit, with associated hardstanding car parking, infrastructure and soft

landscaped areas as per MCAU drawing reference 1256-MCAU T.02-00-001-T7 dated September 2025.

The wider area will be retained as managed woodland/soft landscaped areas.

1.4 Available Information

Relevant reports and documents pertaining to the site are given below:

• Phase I Geo-Environmental Assessment Report was issued by SP Associates, reference S1916, dated

March 2024.

• Phase II Geo-Environmental Assessment Report was issued by SP Associates, reference S1916-2, dated

September 2025.

• Planning correspondence was issued by Natural Resources Wales (NRW), reference CAS-288516-J8L2,

dated 9th January 2026.

• BGS Radon Report was purchased by BSL (reference BGS_348020/67330), dated 15th April 2026.

• Wrexham County Borough Council planning permission (reference P/2025/0430) granted on 8th May

2026.

• BSL Ground Investigation Report reference CC/C6668/15518 Rev B dated 21st May 2026.
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It is assumed that the Local Planning Authority will have provided the above reports to the appropriate

statutory consultees and the recommendations therein have been accepted.

1.5 Limitations

This report has been prepared for the sole use and reliance of the Client, FI Construction. This report

shall not be relied upon or transferred to any other parties without the express written authorisation of

BSL. If an unauthorised third party comes into possession of this report they rely on it at their risk and

the authors owe them no duty of care or skill.

Current UK guidance and legislation has been used in the environmental assessment of the site, BSL is

not liable for any subsequent changes in the guidance and legislation.

BSL have used reasonable skill, care and diligence in the production of this report. The findings and

opinions conveyed via this report are based on information obtained from a number of sources as

detailed within this report, BSL have assumed this information is correct and reliable. Nevertheless, BSL

cannot and does not guarantee the authenticity or reliability of the information it has relied upon. This

report may not be relied upon by the client or submitted to a third party for their reliance for the

purposes of valuation, mortgage, insurance and regulatory approval, until all invoices have been settled

in full.

The recommendations within this report are based upon the proposed site end use provided to BSL at

the time of writing. If the end use or development layout changes from the proposal, then the

recommendations may change or become invalid.

The site plans enclosed in this report should not be scaled off. Any site boundary line depicted on plans

does not imply legal ownership of land.

Any recommendations made in this report should be confirmed with the Regulatory Authorities prior to

implementation to ensure compliance.
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UXO Risk

The site was formerly in military use as ROF Wrexham. A Preliminary Unexploded Ordnance (UXO) Threat

Assessment commissioned by SP Associates and conducted by Alpha Associates project reference 11125

dated 21st March 2024 indicates a high risk from UXO and recommends a detailed desk study is

commissioned before intrusive ground works.

2.3 Ground Conditions

Observed Geology and Groundwater

From the investigations carried out, the ground conditions can be summarised as below (top down):

• Made ground generally comprising clay with varying proportions of sand and gravel from ground level

to between 0.20m and 1.50m bgl.

• Natural superficial deposits mostly comprising firm to hard clay (Glacial Till) proven to depths of at

least 4.45m bgl. Natural deposits consisting of interbedded saturated very loose or very soft sand, silt,

and clay (Alluvium) were proven to depths of between 2.40m and 2.70m bgl to the southwest of the

proposed development adjacent to Redwither Brook.

• Solid geology was not encountered in the 2025 or 2026 ground investigations. A BGS borehole

conducted in the northern part of the site encountered clay soils to 18.00m depth. Other nearby BGS

boreholes varied, with one having encountered clay soils to 45.00m depth, and another having

encountered mudstone from 16.50m depth.

• No groundwater was identified across the majority of the site. Groundwater levels ranging between

1.20m and 3.20m bgl were identified during site works at lower elevation adjacent to Redwither

Brook.

Infilled former bunkers and structures were historically removed and likely infilled with imported

material, however the exact location(s) across the site are unknown and may be encountered during

groundworks.

Observations

With the exception of charcoal and burnt shale observed as a minor constituent in the made ground

soils, no other evidence of contamination was observed at the site.

UXO

No known potential UXO was observed by BSL during 2026 ground investigation works.
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3.0 SUMMARY OF RISK ASSESSMENTS

3.1 General

The previous site investigation has confirmed the following:

• There was no significant visual or olfactory evidence of contamination at the site.

• Within the soils tested, there are no exceedances above commercial screening criteria within the made

ground and natural soils on site.

• Permanent ground gases are not considered to be low risk.

• The site lies in a radon affected area and basic protection measures are required within proposed

structures.

UXO requires further assessment, but this is considered to be a CDM H&S requirement and not related

to chronic human health risks as addressed by the Phase II assessmnets an this Remediation Strategy.

3.2 Human Health Risks

A geo-environmental assessment was previously undertaken by SP Associates following their 2025

ground investigation, including testing for asbestos, phenols, heavy metals, inorganic chemicals,

speciated petroleum hydrocarbons, PAHs, and BTEX. The assessment compared the chemical data to Tier

1 chemical screening criteria for industrial/commercial end use and found that none of the above tested

determinands that exceeded their Tier 1 screening values.

BSL conducted further soils analysis in April and May 2026 across previously inaccessible areas of the site

in the south for a broad suite of metals, PAHs, PCBs, asbestos, petroleum hydrocarbons and explosive

screens. No exceedances of the generic Tier 1 screening criteria for a commercial end use were adopted.

Following the above and in full consideration of the CSM, the risk to human health from contaminants

within onsite shallow soils was considered to be low and no further action is required in respect to human

health risks from soils contamination, based on the intended end use.

It was also considered unlikely that the site is being affected by offsite contamination sources as the

majority of the site is underlain by clay strata and therefore contamination is unlikely migrate onto the

site.

3.3 Permanent Ground Gases, Vapours & Radon

The gas risk assessment undertaken by SP Associates following their 2025 ground investigation revealed

carbon dioxide measured within boreholes had a maximum concentration of 1.6%, while methane was

effectively absent. A resulting gas screening value (GSV) of 0.0016 l/hr was calculated for carbon dioxide.

In accordance with Ciria C665 guidance, the GSV placed the site into a Characteristic Situation 1 (CS1)

classification which classified the site as very low risk with respect to methane and carbon dioxide and

no further action is required.

As part of the BSL investigation, following a review of the encountered ground conditions across the

south of the site and in consideration of the CSM, it was concurred the risk is low.

No contaminants were identified that would indicate a vapour intrusion risk and no further action is

required.
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The BGS Radon report indicates that property is in a radon affected area where 5-10% of properties are

estimated to be at or above the action level, and that basic radon protective measures are required for

the proposed development in accordance with BRE 211.

3.4 Risk to Controlled Waters

The site is not considered to pose a significant risk to controlled water for the following reasons extracted

from the Phase II assessment for clarity:

• Whilst the nearest groundwater abstraction is 160m southwest of the site, likely abstracting from the

Principal Aquifer, no significant gross or mobile contamination has been identified on site in soils based

on the results obtained as a potential indicator of groundwater contamination.

• There is no indication under present conditions of significant pollution of controlled waters and

conditions following development of the site will not be any worse, indeed they may improve with

increased hard cover and water retaining imported soft landscaping soils.

• There is unlikely to be any significant input of new contamination at the site in future, and the nature of

the proposed development is considered to be low risk.

• The nearest watercourse is Redwither Brook approximately 10m southwest of the proposed development

and 90m southwest of the proposed building platform, which provides some distance for attenuation and

contaminant degradation from possible minor leachate generation from the made ground.

• The majority of the site is underlain by low permeability clays which will inhibit lateral and vertical

contaminant migration.

• A BGS borehole situated in the north of the site indicates at least 18.00m thickness of low permeability

cohesive deposits which as stated above will inhibit lateral and vertical contaminant migration.

• For the made ground, the preparation of samples for leachability analysis has not been undertaken as

this is an aggressive methodology and provides theoretical values which are unlikely to be

representative of existing site conditions, real site leaching concentrations will be reduced significantly

from that indicated by the laboratory testing, furthermore this would not be representative of post

construction conditions, which will significantly reduce infiltration.

• The concentrations of leachable substances that could emanate from the site will be subject to dilution

and dispersal during transport and so the risks will reduce with distance from the site and into the

identified surrounding water bodies.

• The findings of this investigation concur with prior investigation and the assessment of a low risk to

controlled waters by an independent consultant.

• Additionally, sampling of perched water has not been carried out as:

o No significant groundwater body has been encountered with the glacial Till which underlies the

majority of the site; boreholes were dry.

o There is no perceived risk to the underlying sensitive Principal Aquifer due to the geology; perched

waters within the superficial aquifer are highly unlikely to be in hydraulic continuity with the

underlying bedrock.

o Given the very low to negligible permeability nature of the superficial deposits as proven by

infiltration testing, and interbedded nature of thin granular lenses in limited alluvium in the south,

such bands are unlikely to provide any significant volume of groundwater to other features via

baseflow.

o Given the above factors, there would be little merit or benefit from sampling and testing the likely

highly limited quantities of perched groundwater. Even if there were exceedances of EQS values

within such waters, it would likely be extremely challenging, disproportionally costly and

unsustainable to remediate these within discontinuous perched water groundwaters to pre-input

stages, especially in light of potential diffuse pollution from wider area sources.

o Based on the infiltration testing carried, drainage to soakaways will not be feasible at the site, further

reducing the risk of potential leachate generation, thus making any chemical testing of such strata of

little worth.

o The proposed foundation solution for structures will likely be mass trench fill concrete. This option

will not create any new pathways, as these methods are unlikely to advance deeper than 2-3 into the

very stiff clays; there would still be a significant thickness of very low to negligible permeability clay
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4.0 REMEDIAL OPTIONS APPRAISAL

4.1 Remediation Options

This section has been produced in general accordance with the requirements of LCRM: Stage 2 Options

Appraisal.

The Investigations and risk assessment have concluded that the site will require remediation is the action

required to prevent, minimise, remedy or mitigate the effects of the identified unacceptable risks listed

in the section above.

The remediation of the site will need to ensure that upon completion of the development, the ground

conditions at the site can be shown to be appropriate for the intended use and that they will not pose

unacceptable contamination risks to the identified receptors.

For the options appraisal, there are 3 steps to follow:

1) Identify feasible remediation options.

2) Do a detailed evaluation of options.

3) Select the final remediation option.

The objectives of the remediation will be to sever one or more of the linkages within the source-pathway-

receptor (S-P-R) model. There are three broad approaches which can be adopted:

• Remove or treat the source of pollutants.

• Remove or modify the migration pathway.

• Remove or modify the behaviour of the receptor.

The options appraisal process considers the available remedial techniques to achieve the above based

on following key criteria:

• Effectiveness.

• Practicality.

• Durability.

• Relative Cost.

• Relative Operational Time (in terms of installation or the activity).

• Sustainability.

The feasibility of each of the listed remedial option is assessed in terms of effectiveness at treating the

contamination, which is broken down into; effective (Yes), partially effective (Partially) or not effective

(No).

The listed techniques are also assessed in terms of relative cost ranging from negligible cost (£) through

moderately expensive (££) to prohibitively expensive (£££).

Timescales over which the remediation technique is operational has been relatively assessed as weeks,

months, years and decades. If a given technique is only effective over a period in the order of years to

decades then its overall feasibility is diminished.
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A sustainable approach can help to ensure that the benefit of doing the remediation is greater than its

impact.

The table below summarises the possible remedial options and assesses each against the six key criteria

listed above:
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5.2 Earthworks

General Considerations

Work procedures should be designed to minimise the risk of dust becoming airborne by suitable means,

such as keeping the exposed soils damp or covered at all times. It is important that the control measures

in place are sufficiently robust to prevent release of contaminated dust into the surrounding environment.

Geotechnical Considerations

Whilst geotechnical aspects are not specifically considered within this Remediation Strategy, all

earthworks should be undertaken in accordance with an appropriate Earthworks’ Specification. 

If present, unsuitable materials (e.g. timber, metals and plastics) removed during screening should be

segregated and stored in a suitable location prior to off-site disposal to a suitable licence facility. Where

practicable materials should be re-used or recycled.

The contractor should consider controlling groundwater entry into excavations (mainly applicable to the

southern part of the site).

Materials Management

Any works involving the movement of soils within the site boundary shall be done in accordance with a

Materials Management Plan (MMP) under the CL:AIRE Definition of Waste Code of Practice (CoP) or shall

be done in accordance with an appropriate exception (U1). Further guidance is presented in Appendix B.

To implement the DoWCoP, there is a requirement to notify the Environment Agency and Local Authority

of the intention to use the code of practice in principal, after which there is a 21-day notice period for

their response.

In order to re-use soils under the DoWCoP, there are four key criteria that need to be met:

• The aims and objectives of the project meet the requirements of the Waste Framework Directive.

• The soils can be demonstrated to be suitable for use (backed up by chemical/geotechnical testing and

assessment).

• There is certainty of use (i.e. materials tacking which should be in place as part of good site practice in

any case).

• Quantity (the quantity of materials used should be known).

Information on existing site levels, proposed levels, volumes generated (e.g. foundation / drainage

excavation arisings) would need to be known in order to complete the MMP.

If the DoWCoP is the chosen route, it is an absolute that the MMP should be in place and declared by a

Qualified Persons (QP) before works commence, otherwise excavated soils could constitute an illegal

deposit of waste and enforcement action could be taken by the EA and HMRC.

In regard to “clean” naturally occurring soils only that are to be re-used on their site of origin, these are

covered by a Waste Framework Directive (WFD) exclusion. So long as the project can prove the four

criteria (listed above) then permits or the DoWCoP are not required. However, many projects still use the

DoWCoP to ensure compliance.

Re-use of soils containing asbestos should comply with the CL:AIRE publication ‘Interpretation for 
Managing and working with Asbestos in Soil and Construction and Demolition Materials’ (CAR-SOILTM)

and CAR 2012.
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In terms of the re-use of brick/concrete crush materials, the DoWCoP does cover aggregates, but only on

the site of origin and the EA WRAP aggregate Quality Protocol might best apply to ensure quality

standards.

Imported Materials and Materials for Re-use

Any soils or materials imported or to be re-used as part of the works should be tested for chemical

compliance and suitability in line with the guidance stipulated in Appendix A and the proposed end use.

Any imported material should be approved by BSL and the Local Authority prior to being imported onto

site.

Where feasible, imported topsoil should conform to the requirements of BS 3882:2015 (Specification for

Topsoil and requirements for use), or as agreed with the client. Imported subsoil should also conform to

the requirements of BS 38601:2013 (Specification for subsoil and requirements for use), or as agreed with

the client.

In addition, all materials must be free from aggressive / invasive weeds (such as Japanese Knotweed and

Giant Hogweed) and bulk vegetative growth.

Asbestos Impacted Soils (if encountered)

During the excavation, sorting and screening of soils, any easily identifiable asbestos containing material

(e.g. asbestos cement sheeting tile etc) shall be removed by hand picking and disposed off-site to a

suitably licensed waste facility by a suitably qualified and licensed contractor.

The reuse of excavated soils contaminated by asbestos should also be carried out in accordance with

“Control of Asbestos Regulations 2012: Interpretation for Managing and Working with Asbestos in Soil 
and Construction & Demolition materials: Industry Guidance (shortened name CAR-SOILSTM)” with work

requirements assessed by a competent person in line with the Joint Industry Working Group (JIWG)

Decision Support Tool for CAR 2012 Work Categories (i.e. are the works notifiable or not and are they

non-licenced or licenced).

Re-use of Asbestos Impacted Soils (if encountered)

In terms of materials placement (i.e. re-use), if implemented, the following criteria will deliver a site that

is suitable for use in terms of asbestos risk (applicable to the built environment only):

• Soils between finished ground level to 0.60m depth must be characterised by nil asbestos.

• Soils below 0.60m depth or directly beneath building plots (i.e. below hardstanding, floor slabs,

driveways etc) and adopted highways/pavements must be characterised by asbestos at or <0.001%

w/w asbestos.

• For soils >1.00m below finished ground levels, asbestos in soils should be<0.1% w/w and providing that

asbestos contaminated soils are placed below this depth, then it is considered that there is no risk to

human health. Efforts should be made to remove any visible ACM, providing it is practical to do so and

does not generate any increased level of risk.

Provision will need to be made for hand picking of identifiable asbestos containing materials where

observed and these materials will need to be placed in a locked skip prior to disposal to an appropriate

waste facility.

These criteria have been used on similar sites to the satisfaction of the local regulatory authority.

Records of all activities undertaken, especially where soils containing 0.1% w/w to 0.001% w/w are placed

below 1.00m, should be kept in a Health & Safety file for future reference, noting that this primarily applies
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to persons engaged in excavation works below 1.00m depth. CAT B training is likely to be required for

operatives excavating below these depths, although the contractor should undertake their own risk

assessments to confirm requirements.

Well Decommissioning

In line with current industry good practice, existing monitoring wells should be decommissioned to

remove potential pathways within the building footprint. Covers and pipe shall be removed, and the

resultant annulus filled with bentonite grout or concrete in accordance with EA guidance. Photographic

evidence is required.

5.3 Ground Gas, Vapours and Radon Protection Design

Mitigation measures will be required to comply with BRE211 (2023) for radon for basic protection.

A ground bearing floor slab is to be adopted as per Adept Consulting “GROUND FLOOR SLAB GA SHEETS 
1-3” 100.25085-ACE-XX-00-DR-S-5000 included in Appendix C.

Following BRE 211, it is recommended that a radon resistant membrane is installed within the floor slab

build up of the proposed structure, suitably detailed around corners and penetrations and taken through

to the outer layer of wall construction for continuity across the whole structure.

The protection system will utilise the Visqueen RadonBlok 600 membrane, which shall be installed as per

the manufacturer’s instructions, with minimum 150mm overlaps, bonded with Visqueen RadonBlok

Double Sided Tape and sealed with VisqueenPro Single Sided Tape. If heat welding is adopted as an

alternative to tape then the weld is typically 35mm in width.

Once the membrane is installed it will require protection from follow on trades, either in the form of an

immediate pour of screed or in the form of a protection fleece using Visqueen TreadGUARD 300 over

trafficked areas. Concrete pours shall be coordinated so that plant/machinery and site staff avoid areas

of the installed membrane to prevent damage.

All service entry ducts will require sealing to minimise ingress through preferential pathways, utilising

either Visqueen top hats or detailed using Visqueen Pro Detailing Strip. Steel stanchions shall also be

detailed using Visqueen Pro Detailing Strip. Ducts will also require sealing with Filoseal+ Duct Seal to

prevent gas entry through the duct itself.

Indicative details of the radon protection system are included on Drawing C6668/04 included in Appendix

C, alongside data sheets for the products to be utilised.

Installed ground gas protection measures will require verification in line with BRE211 and CIRIA C735

requirements. In order to address the methods of installation and set out requirements for the

verification, a Ground Gas Protection Systems Verification Plan is included in Section 7.5.

5.4 Importation of Soft Landscaping Soils (if required)

Soils may be required to be imported to site for placement in soft landscaped areas to act as a growing

medium. The topsoil layer should be a minimum thickness of 100mm, although soil depths needed for

planting should also be confirmed with a landscape architect. Imported soils to be used should meet the

chemical criteria outlined in Appendix A.

It should be noted that the screening criteria and scenarios adopted within Appendix A are conservative,

thus an exceedance of a contaminant will not necessarily deem the material to be unsuitable. Any
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All samples will be taken in accordance with relevant guidance (e.g. BS 10175:2026) by and independent

suitably qualified Geo-Environmental Consultant.

Contaminated material for disposal should be tested to define the most economical disposal route. In

addition, any material to be imported to the site shall be tested and its suitability demonstrated prior to

it being brought to the site.

The geotechnical suitability of site-won materials will be confirmed before reuse, by appropriate

earthworks testing, in accordance with an Earthworks Specification (preparation of which is outside the

scope of this Remediation Strategy).
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5.8 Permits

The appointed contractor will need to hold or obtain relevant waste permits or exemptions (where

applicable) in accordance with the Environmental Permitting Regulations 2016 to carry out waste

recovery, treatment and re-use activities on site. Alternatively, waste recovery and re-use operations

shall be in accordance with the CL:AIRE Definition of Waste Code of Practice (DoWCoP), 2011 and an

approved Materials Management Plan (MMP) declared under the DoWCoP by a Qualified Person (QP).

A crusher/screener will also require a waste permit or exemption. Aggregates should be processed in

accordance with relevant WRAP Quality Protocol to produce a non-waste product.

It is the contractor’s duty of care to ensure that any waste to be treated or disposed off-site is transported

by a licenced waste carrier and that the waste facility is licenced, permitted or holds an appropriate

exemption.

Evidence of the above should be maintained and provided on request along with any waste transfer or

consignment notes for materials removed off-site.

5.9 Surface Water Runoff

The contractor should provide and maintain means to intercept surface run off in accordance with good

site practice. Run-off from the site shall not be allowed to enter adjacent waterways or drainage gullies

without the permission of the Drainage and Highway Authorities.

Surface waters from the site shall be discharged to the mains sewer under consent from the local Water

Authority.

It should be noted that groundwater impacted by hydrocarbons may require some form of treatment

prior to discharge, alternatively if only small amounts of water are encountered, this could be stored and

removed to a suitable waste disposal facility.

5.10 Unexpected Contamination

If any unexpected contaminated materials are encountered by the contractor, then works should cease

in that area and the contractor should consulted BSL for advice prior to any irrevocable action at the site.
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Validation information will be supplied to the Local Authority for approval in a Verification Report. The

report will include relevant site records and stand as certification that the remedial works have been

carried out in accordance with this strategy.

6.4 Contractor

The contractor appointed to oversee the development construction works should comply with the

following regulations, guidance and legislation relating to the works:

• Environmental Protection Act 1990.

• Health and Safety Executive “Protection of Workers and the General Public during the Redevelopment 
of Contaminated Land”, HS(G)66, HMSO 1991.

• Duty of Care Regulations 1991.

• Water Resources Act 1991.

• Water Industry Act 1991.

• Environment Act 1995.

• The Control of Substances Hazardous to Health Regulations 2002.

• Hazardous Waste Regulations.

• Control of Asbestos Regulations (CAR) 2012.

• Control of Asbestos Regulations 2012: Interpretation for Managing and Working with Asbestos in Soil

and Construction & Demolition materials: Industry Guidance (shortened name CAR-SOILTM)”.
• The Construction, Design and Management Regulations 2015.

The contractor should provide adequate supervision for all the site works. This shall include a suitably

experienced Site Manager who will validate the work and maintain records allowing preparation of a

validation report for the works.

The appointed contractors will be responsible for maintaining all records in connection with the works.

Records shall include details of:

• All the material imported to the site (including volume, source and chemical composition).

• All the material exported from the site (including volume, destination and chemical composition).

• The size and extent of the remedial excavations (lateral extent and depth plotted on suitable plans).

• Any treatment undertaken.

• Details of the contractor’s waste exemptions, if applicable. 
• Discharge of any groundwater.

6.5 CDM Stakeholders - Health & Safety

The appointed Principal Contractor (PC) will need to produce a Construction Phase Plan for the work,

prepare risk assessments and method statements. The PC will be responsible for the coordination of

welfare and H&S matters on-site including sub-contractors.

The Principal Designer/Client will review the Construction Phase Plan and notify the local office of the

Health and Safety Executive (HSE) of the works prior to commencing (via form F10). Unless otherwise

agreed with the client, the table below provides a broad outline of the overall project team.

All works should be carried out in a manner that will safeguard all site employees. This should include but

not be limited to; site induction for all staff and visitors, training/safety awareness training, issue of

Personal Protective Equipment (PPE) and the provision of suitable welfare facilities. Further advice is
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provided within HSE publication 'HSG 66 Protection of Workers and the General Public during

Redevelopment of Contaminated Land'.

The works should be carried out in a manner to protect against damage to property or nuisance to

property or persons on the site or within its immediate vicinity. Noise and dust issues should be

considered. Members of the public should be excluded from the works areas and the contractor should

maintain suitable security to ensure unauthorised persons cannot access the works.

Appropriate temporary protection and warning signs should be erected to warn of hazards that may result

as a consequence of the works.

6.6 Regulators

Implement the regulations and environmental standards set by government. The contents of this report

will need to be agreed in advance of works with the regulators.
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7.0 VERIFICATION PLAN

7.1 Watching Brief

It is recommended that a non-specialist watching brief be maintained during the groundworks and

construction for any evidence of contamination and BSL consulted for advice. Guidance is provided in

Appendix D. A statement will be required from the contractor following completion of groundworks to

confirm or otherwise if unexpected contamination was identified.

7.2 Imported Soft Landscaping Soils

Soils used within soft landscaping topsoil/subsoil will comply with the chemical specification and testing

rates provided within Appendix A. There are no requirements for depth validation at this site.

Prior to importing any soils, test results for the proposed import will be provided to the client’s
representative consultant, alongside the confirmation of the source (greenfield/brownfield etc).

7.3 Well Decommissioning

Any monitoring wells within the building footprint should be decommissioned in accordance with EA

guidance and backfilled with a low permeability material (i.e. concrete or bentonite). For decommissioned

wells, photographic evidence should be provided of their removal and infilling.

7.4 Contingency Planning

Should significantly contaminated material be encountered during the development (e.g. gross

hydrocarbon impaction) then a suitably qualified geo-environmental consultant should be contacted for

advice. Measures may include the excavation of the material which should stockpiled on 2000-gauge

polythene sheeting, sampled and tested for an appropriate range of contaminants.

Once the laboratory analysis of the material is available, an assessment will be undertaken to determine

whether it will need to be disposed off-site to a suitable facility or if the materials could be retained on

site re-used with or without some form of treatment within regulatory requirements.

Depending on the nature of any such impact it may be necessary to undertake validation testing of the

excavation faces in order to demonstrate that no such materials are left in-situ.

Should gross asbestos contamination be identified, then all works should cease until an Asbestos

Management Plan is put into place (if not done so already) and remedial requirements are confirmed by

a suitably qualified geo-environmental engineer. Note remedial works under such instances may be

classified as either licenced or non-licenced and may be notifiable to the Health and Safety Executive

(HSE). Works would need to comply with CAR 2012 and CARSOILSTM.

7.5 Long Term Monitoring Requirements

BSL can confirm that there are no long-term monitoring requirements at the site in respect to soils and

groundwater contamination, noting that separate HSE regulations apply to the monitoring of radon in

workplaces. No further action is considered to be required in respect to Condition 12 in respect to long

term monitoring.
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7.6 Radon Protection Systems

Pre-Start Meeting and Requirements

Prior to installation, a pre-starting meeting should be held to discuss requirements between the installer,

the verifier and site managers. This should help mitigate delays during the verification process.

The installer will be checked by the verifier (BSL) as to why they are considered appropriate to undertake

the role, prior to construction. To aid this, the installer should provide their RAMS to BSL for records.

Evidence of any qualifications and past experience will be required to be provided to BSL prior to

installation and should be checked on site.

Attendance for verification is required prior to the placement of any construction over the installed

membrane (e.g. before laying insulation or a concrete pour).

Each area will be verified individually during the installation of the protection systems. Due to the nature

of the proposed commercial development, the installed protection systems will likely be verified in

sections as they become available, closely liaising with the site manager in regard to progress.

Records of installation shall be maintained by the verifier and installer and once all proposed installations

are complete, a copy of the records will be issued within a separate Verification Report.

The Installer

The ground gas protection system will be installed as per the manufacturers recommendations and the

design drawings.

Prior to the installation of protection system, all on site personnel should be made aware of the presence

of the installed membrane and should be informed that damage needs to be prevented. Adequate

protection of the gas membrane (appropriate to the build sequences of follow-on trades and the

robustness of the membrane used) will always be required to ensure that installed gas resistant

membranes have retained their integrity. A warning label to display and assist is included in Appendix D.

It is essential that an appropriately experienced and qualified workforce is employed on site to install

ground gas protection systems.

Since the site is assessed low risk basic radon protection area (Table A2 of CIRIA C735), a general

builder/groundworker with relevant experience, but no relevant formal qualification in gas membrane

installation could be employed. However, the verifier (consultant or qualified and experienced installer)

will be required to conduct a thorough verification (visual) inspection prior to all concrete pours.

If personnel undertaking the installation will be specifically qualified in Cskills Awards L2 NVQ Diploma in

sub-structure work occupations (construction) – installation of gas membranes, then the verifier

(consultant) should conduct a thorough verification (visual) inspection prior to 25 per cent concrete pours

(min two visits).

Evidence of qualification will be required to be provided to BSL prior to installation and should be checked

on site.

The installer will also be required to maintain their own records of installation, which will include sign off

sheets detailing areas and dates of installation alongside photos of before, during and after installation.

This information is required by BSL to be included in our Verification report.

The installer shall notify the independent verifier of progress so that they can visit site and conduct

verification in accordance with above scope.
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The Independent Verifier

The installation of the ground gas protection systems shall be visually inspected and verified by an

independent and suitably competent ground engineering professional or third party independent

qualified and experienced installer. The competence of BSL verifiers is presented in Appendix C.

It will be necessary for the verifier to attend site prior to the installation of the membrane in order to

discuss requirements and view the floor slab construction/ventilation systems. Note that prior to

attending site, the verifier will require each area ready for inspection to be free of overlap/lapping tape

on all seams where applicable during the visit.

When installed, the verifier will check the membrane used meets the requirements set out within this

Verification Plan.

Edges, walls, pillars, service entries etc. will be checked that they have enough overlap in accordance with

the manufacture’s specification. The inspection should cover floor areas, paying attention to walls and

any other detailed locations. Areas where the membrane may be bridging across unsupported will be

checked. Any discrepancies with the design drawings should be highlighted.

BSL reserves the right to increase levels of inspection should the quality of installation of the membrane

deteriorate significantly over any phase of the construction works.

During the inspections, photographs will be taken as evidence and a pro forma check sheet will be used

to record the assessment of the installation of the required ground gas precautions. A plan detailing which

areas of the structure have been installed/verified shall also be maintained. A copy of the pro forma is

presented in Appendix C.

Repairs should be instructed and observed on the same day as the site visit or re-inspected later.

Systems taken to minimise any damage to membranes whilst working (e.g. placement of insulation) will

also be recorded and reported. A warning label to display and assist is included in Appendix C.

Integrity testing

Integrity testing is not a substitute for well designed and installed gas protection systems. When used,

integrity testing should always be combined with visual inspection.

To ensure a high standard installation, mechanical point stressing to ASTM D4437-08:2013) will be carried

during the visual inspection which involves running a blunt instrument (e.g. a blunted pick) along the edge

of the seam to identify any unbonded seams. The instrument used should not puncture the gas

membrane.

Non-Conformances

If installed incorrectly or damaged during the construction process, the membrane is rendered ineffective

and will fail to provide adequate protection against the ingress of ground gas or vapours.

All damaged areas should be repaired in accordance with the manufacturer’s instructions/installers 
method statements, ensuring a minimum lap is maintained and the repair subsequently verified. No

bridging of unsupported membrane is permitted.

The following procedure will apply for any identified non-conformances:
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subsequent follow on works, therefore good workmanship is essential to save on time and potential

additional costs/delays.

If changes to the development design or installers method statement take place during construction, then

these changes must be communicated to the verifier to ensure requirements continue to be met.

Gross non-conformance (e.g. inaccurate records or no records of installation whatsoever) may result in

not achieving regulatory sign off, which may have significant financial implications.

Note that any form of abusive or threatening behaviour, deception, bribery or other corruptive activity

towards BSL and its staff before, during or after verification activities will potentially result in our services

being suspended with immediate effect and withdrawn where such activity has been shown to have

occurred.

Post Verification

Once the installed membrane has been verified and all non-conformances addressed, it will be considered

acceptable. Once acceptable the membrane should be protected from follow on trades as best as possible

(e.g. placement of insulation over the membrane to avoid damage). Any damage to the membrane after

this will render the gas protection systems unsuitable and BSL should be advised immediately. Repair

works and re-verification may be required in that instance.

It is not the Verifier or the Installers responsibility to ensure that all follow-on works are aware of the risk

to damage to the gas protection systems present at the site.

The importance of the membrane will need to be communicated to all site personnel during the site

induction. It is recommended that the Warning Notice provided in Appendix F is displayed in a number of

clear locations to indicate the presence of the membrane and to avoid damage to this element.

We also strongly recommend that any follow-on trades responsible for preparing sub-base surfaces for

gas protection systems are made aware of finishing requirements. Damage to the installed membrane

can be minimised by providing toolbox talks given to follow on trades and by the use of sacrificial

protection layers applied where traffic across the exposed membrane is necessary.

Note that if damage is caused to a gas protection system by follow on trades post verification and BSL

observe this, then BSL reserves the right to retract any Verification Report until suitable repairs are

completed and revalidated.

7.7 Verification Reporting

On receipt of all information, the appointed Geo-Environmental Consultant will compile a Verification

Report(s). The report will be a concise document that provides records and collected evidence of the

remediation carried out at the site. The final report should contain:

• Introduction, including description of the project and background to the works.

• Summary references to site investigation data, risk assessments and the Remediation Strategy.

• A description of the works undertaken and any treatment records.

• Details of chemical validation testing.

• Reference to the MMP (if utilised – see below).

• Details of how any out of specification materials were dealt with and final destination, including waste

transfer notes.

• Appropriate site plans and photographic record.

• Conclusions, detailing any additional works that may be required.
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• Details of any long term monitoring requirements, if any.

For Materials Management, the verification report shall include (as per listed within V2 of the DoWCoP):

• Appropriate site plans.

• Experience and qualifications of the person preparing the report in relation to the

• specific project.

• Description of how the use of materials links with the Remediation Strategy or Design Statement.

• Reference to site investigation data.

• Reference to risk assessments (including qualitative risk assessments).

• Reference to the MMP and associated tracking system, including any deviations and why.

• The suitable for use criteria adopted.

• Any treatment records.

• Reference to waste transfer documentation, including return loads (this may not be applicable to the

use of materials within the Site of Origin scenario).

• Signed delivery tickets (possibly as an annex or alternatively there must be a clear

• reference out to them – this may not be applicable to the use of materials within the Site of Origin

scenario).

• Record of contingency arrangement(s) that had to be implemented (if any).

• Record of quantity of materials used.

• Copies of signed Declaration(s) by Qualified Person(s).

For Ground Gas Protection Systems the report shall also include:

• A description of the inspection regime.

• A description of the elements of the ground gas protection system.

• A presentation of the material specifications etc.

• Dates of inspection, inspection staff present, weather conditions and the surrounding trades activity.

• Specifics relating to the level of training, competency and accuracy of the installation team.

• Installation photos.

• Recognised defects and repairs.

• Areas inspected along sectors and grid lines if appropriate.

• Areas of limitation: areas unable to be inspected, identified and noted.

• Records of CPD and any certifications that the verifier holds (staff competency).

This should then be submitted to the regulators and warranty providers for approval, which should close

out the requirements of this Remediation Strategy.
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APPENDIX A
Chemical Specification for Soils
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The testing should be undertaken at a UKAS accredited laboratory, be MCERTS accredited where available, and

all results should be below the remedial target values appended.

Waste Legislation

Prior to the excavation, stockpiling, movement and placement of soils/materials, appropriate exemptions should

be in place (e.g. an MMP or other suitable exemption/permit).

Topsoil/Subsoil

For topsoil and subsoil suitability as a growing medium, reference should be made to BS3882:2015 Specification

for Topsoil, BS 8601:2013 Specification for Subsoil and requirements for use. These standards should be adopted

where feasible, especially for recycled/manufactured soils, but it should be noted that this standard is often

difficult to apply to existing greenfield topsoil/subsoil which has shown no prior issue as a growing medium (i.e.

no vegetative stress prior to stripping/stockpiling).

In consideration of promoting soils sustainability, a view should be taken on the suitability of topsoil/subsoil if it

does not fully comply with the standards and agreed with the LPA. For example, on a site whereby sensitive

peat/acid soils are present, but site won topsoil does not comply with the standard, it would potentially be more

sustainable and appropriate to retain and re-use such soils as opposed to removal and replacement.

In addition to the above sampling frequencies and testing, all site won and imported topsoil/subsoil should also

confirm to the following criteria:

• Have a maximum stone size of 75mm.

• Be clean and free of foreign debris including; building waste materials, anthropogenic material and

contaminants e.g. brick, glass, plastic, asbestos, hardcore and plasterboard, etc.

For imported soils, approval should be obtained from the Local Authority prior to importing to site.

Site Won & Imported General Fill and Crushed Hardcore (for use below building/hardstanding only)

In addition to the above sampling frequencies and testing; for the importation or re-use of site won fill or

hardcore (class 6 material /imported quarried stone), BSL proposes the following inspection criteria:

• No visual contamination (oil staining etc).

• Limited deleterious material (organics, wood, etc).

• Limited metal.

• No visible asbestos containing material (ACM).

• Quantifiable Asbestos at or <0.001 w/w%.

Production of Grade 6 materials should be done under WRAP quality protocols or similar. Inspections and

sampling would need to be carried out by a qualified geo-environmental engineer for all material used as fill.

For geotechnical performance, reference should be made to Series 600 Earthworks Guidance.

Any imported material should be tested and visually inspected at source by a relevant third party consultant

prior to importation. Approval should be obtained from the Local Authority prior to importing to site. If the

DoWCoP is the chosen route, the material should be declared on the MMP by a Qualified Persons (QP) before

prior to importation, otherwise excavated soils could constitute an illegal deposit of waste and enforcement

action could be taken by the EA and HMRC.
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If the above criteria for asbestos is exceeded, then further consideration and assessment will be required. Works

would need to be undertaken in compliance with the Control of Asbestos Regulations (CAR) 2012 and an

Asbestos Plan of Works may be required.

Post Importation

The imported soils should be visually inspected on site to confirm it is the same material inspected at source and

it is suitable for use. Once imported to site, tests should also be undertaken to confirm the batch is suitable

prior to use and has not been contaminated in transit.

A management plan should be in place on site for storage and transportation. The material should be stockpiled

separately and well segregated on site to prevent cross contamination in accordance with good site practice.

Accurate records of movement of soils should be kept in order to be incorporated in the final verification report.

Approval should be obtained from the Local Authority prior to use on site.

Validation and Verification Report

Site

A final verification report should be issued to the Local Authority/Warranty Provider (e.g. NHBC) detailing

records of the re-use and importation of soils, alongside their use on the site.



Brownfield Solutions Ltd

Human Health Remediation Targets - Soils

Source Contaminant Unit

LQM S4UL Arsenic mg/kg 40 640

LQM S4UL Cadmium mg/kg 85 190

LQM S4UL Chromium (III) mg/kg 910 8600

LQM S4UL Chromium (VI) mg/kg 6 33

LQM S4UL Copper mg/kg 7100 68000

C4SL Lead mg/kg 330 2300

LQM S4UL Mercury, Elemental mg/kg 1.2 58

LQM S4UL Nickel mg/kg 180 980

LQM S4UL Selenium mg/kg 430 12000

LQM S4UL Zinc mg/kg 40000 730000

Atkins ATRISK Cyanide (free) mg/kg 34 373

LQM S4UL Phenol (total) mg/kg 440 440

LQM S4UL Acenaphthene mg/kg 3000 84000

LQM S4UL Acenaphthylene mg/kg 2900 83000

LQM S4UL Anthracene mg/kg 31000 520000

LQM S4UL Benz(a)anthracene mg/kg 11 170

LQM S4UL / C4SL Benzo(a)pyrene mg/kg 3.2 35

LQM S4UL Benzo(b)fluoranthene mg/kg 3.9 44

LQM S4UL Benzo(ghi)perylene mg/kg 360 3900

LQM S4UL Benzo(k)fluoranthene mg/kg 110 1200

LQM S4UL Chrysene mg/kg 30 350

LQM S4UL Dibenz(a,h)anthracene mg/kg 0.31 3.5

LQM S4UL Fluoranthene mg/kg 1500 23000

LQM S4UL Fluorene mg/kg 2800 63000

LQM S4UL Indeno(1,2,3,cd)pyrene mg/kg 45 500

LQM S4UL Naphthalene mg/kg 2.3 190

LQM S4UL Phenanthrene mg/kg 1300 22000

LQM S4UL Pyrene mg/kg 3700 54000

LQM S4UL TPH Aliphatic EC 5 - 6* mg/kg 42 3200

LQM S4UL TPH Aliphatic EC 6 - 8* mg/kg 100 7800

LQM S4UL TPH Aliphatic EC 8 - 10* mg/kg 27 2000

LQM S4UL TPH Aliphatic EC 10 - 12* mg/kg 130 9700

LQM S4UL TPH Aliphatic EC 12 - 16* mg/kg 1100 59000

LQM S4UL TPH Aliphatic EC 16 - 35* mg/kg 65000 1600000

LQM S4UL TPH Aliphatic EC 35 - 44* mg/kg 65000 1600000

LQM S4UL TPH Aromatic EC 5 - 7* mg/kg 370 26000

LQM S4UL TPH Aromatic EC 7 - 8* mg/kg 860 56000

LQM S4UL TPH Aromatic EC 8 - 10* mg/kg 47 3500

LQM S4UL TPH Aromatic EC 10 - 12* mg/kg 250 16000

LQM S4UL TPH Aromatic EC 12 -16* mg/kg 1800 36000

LQM S4UL TPH Aromatic EC 16 - 21* mg/kg 1900 28000

LQM S4UL TPH Aromatic EC 21 - 35* mg/kg 1900 28000

LQM S4UL TPH Aromatic EC 35 - 44* mg/kg 1900 28200

LQM S4UL Benzene mg/kg 0.38 27

LQM S4UL Toluene mg/kg 880 56000

LQM S4UL Ethyl Benzene mg/kg 83 5700

LQM S4UL Xylene - o mg/kg 88 6600

LQM S4UL Xylene - m mg/kg 82 6200

LQM S4UL Xylene - p mg/kg 79 5900

CL:AIRE 2010 MTBE (methyl tert-butyl ether) mg/kg 49 7900

Professional Judgement Asbestos (No visual ACM) % w/w <0.001% ≤0.001

pH BS3882 pH Units NA 5 - 8.2

LQM/CIEH S4ULs copyright Land Quality Manangment Limited reproduced with permission; Publication Number S4UL3237. All rights reserved.

Atkins ATRISK Soil SSVs March 2017.

See LQM/CIEH S4ULs for Human Health Risk Assessment and Atkins ATRISK Soil SSVs documents for notes regarding derivation.

Should be read in conjuntion with any asbestos depth re-use CSM where applicable in corresponding Remedial Strategy.

Re-use Criteria based on

Human health -Commercial

(1% SOM)

Criteria for PAH and TPH assumes a conservative SOM of 1% - adjustmnets may be made for higher SOM where considred appropriate.

*Soil matrix should contain no free product.

All imported material to have chemical concentrations less than the above levels for the site, with the exception of pH which is a range.

Test results to be provided to the engineer prior to placing soils, where appropriate.

All tests result to be undertaken by a UKAS Laboratory holding accrediation for the relevant tests.

Import based on human

health without homegrown

produce

(1% SOM)

Reviewed July 2024
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APPENDIX B
BSL Guidance – Re-use and Disposal of Waste
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Re-Use Of Waste - Guidance Note

Definition of Waste

The Environment Agency considers waste to be “...any material that is discarded, or intended to be discarded...” This includes any soil

from trenches, footing, site strip etc. It is no longer required in its original location, therefore it is considered to be waste.

CL:AIRE: Code of Practice

Where materials are excavated for construction purposes, wherever possible these should be retained on site for engineering

purposes if they are suitable for use. This can be implemented under the CL:AIRE “Development Industry Code of Practice for the

Definition of Waste” (CL:AIRE DoWCoP), also commonly referred to as a “Materials Management Plan”.

The developer/contractor is advised to complete all works under the DoWCoP.

Potential scenarios where soils may be able to be re-used:

• Material capable of being used in another place on the same site without treatment.

• Material capable of being used in another place on the same site following ex-situ treatment on site.

• Material capable of being used in another development site without treatment (Direct Transfer).

• Material capable of being used in another development site following ex-situ treatment on another site eg Hub site.

The Code of Practice requires 4 No. Factors to be addressed:

1. Protection of human health and protection of the environment.

2. Suitability of use, without further treatment.

3. Certainty of use.

4. Quantity of material.

In order to satisfy these requirements the following are required:

i) Consultation/approval with Local Authority & Environment Agency to confirm they have no objections to the proposed re-use

of waste soils, or the risk assessments for the site.

ii) Risk Assessments to demonstrate that the site does not present an Environmental Hazard.

iii) Remediation Strategy for contaminated sites (or Design Statement for non-contaminated sites).

iv) Materials Management Plan (MMP) which details material generated stockpiles and the end use.

v) Volume calculations.

vi) Planning permission for the development.

vii) Contractual details to be clear, regarding who steps in is a contractor goes into administration/liquidation.

The use of the CoP is effectively industry regulated, there is a requirement to appoint an independent Qualified Person (QP) who

checks all the requirements have been met and registers the documentation with the Environment Agency. This person must not

have had any involvement with the preparing of the risk assessments or remedial strategy on the site.

Soils which require treatment on site (eg bioremediation, stabilisation) will require an Environmental Permit for treatment, together

with justification and validation to prove, once treated, this material is suitable for use.

Site management procedures need to be in place to ensure that material is tracked through from excavation stockpiling, treatment

and remediation processes. Should the process of material tracking be considered non-robust, or not adhered to, this may fail the

test whether excavated materials may be considered non-waste.

Alternatives include the EA U1 exemption (soils and stones <1000 tonnes and aggregates <5000 tonnes) and the Waste Framework

Directive, which applies to naturally occurring soils used on site of origin only. Aggregates can also fall under the EA WRAP Quality

Protocols.
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Construction materials containing asbestos and “other suitable materials” may be landfilled at landfills for non-hazardous waste in

accordance with the Landfill Directive without testing.

This means that wastes that are only hazardous because of their asbestos content can be disposed of at landfills for non-hazardous

waste in separate landfill cells that only accept asbestos wastes and other suitable materials. The Landfill Directive requires that

stable non-reactive hazardous waste shall not be deposited with biodegradable waste (for example organic material, household

waste, paper etc..) and must meet the waste acceptance criteria set out in accordance with Annex II.

Construction

Health and Safety Executive (HSE) guidance on asbestos is not directly related to soil and much of the guidance focuses on the removal

of asbestos from buildings. The overarching legislation is the Control of Asbestos Regulation (CAR 2012). However where work

involves (or is likely to involve) contact with asbestos then CAR 2012 requires a risk assessment including whether or not the work is

licensed or notifiable non-licensed work and may require an Asbestos Management Plan. Work becomes notifiable if it is considered

that the control limit could be exceeded.

Brownfield sites frequently have soils that contain asbestos and the presence of asbestos needs to be considered within the context

of construction, particularly in relation to groundworks. The exposure of soils and the use of excavators and plant to move soil around

increases the possibility of fibres becoming airborne. However it is good site practice to not generate dusts and to employ dust

suppression on all sites regardless of the presence of asbestos.

The legal control limit for asbestos is 0.1f/ml over a continuous four hour period. The control limit is not a ‘safe' level and exposure

from work activities involving asbestos must be reduced to as far below the control limit as possible.

Clearly the higher the concentrations in the soil the greater potential there is for fibres to be released, however IOM publication

TM/88/14 “the release of dispersed asbestos fibres from soil” 1988 concludes that:

• Mixtures of asbestos in dry soils with asbestos content as low as 0.001% can produce airborne respirable asbestos

concentrations greater than 0.1f/ml in dust clouds where the respirable dust concentrations are less than 5mg/m3.

• An action limit is recommended of no higher than 0.001% asbestos in soils above which steps should be taken to minimise

exposure to airborne fibres (eg by wetting).

• The addition of relatively small quantities (10%) of water can reduce the airborne fibre concentrations by an order of

magnitude.

Where asbestos has been identified at concentrations above 0.001% as free and dispersed fibres in the soil precautions need to be

adopted. Concentrations below this are considered to be normal background, although good site practice dictates that the generation

of dusts should be avoided and therefore any fugitive fibre release from minor concentrations should be kept to a practical minimum.

End Use

The use of materials containing asbestos and material containing asbestos is prohibited under EU legislation. There is currently a

Joint Industry Working Group (JIWG) tasked with producing a Code of Practice for Asbestos in Soil, Made Ground and Construction &

Demolition Material that will clarify in due course the position of the various government agencies.

Asbestos containing materials can remain in situ under a suitable cover system which may be hardsurfacing or soft landscaping (with

or without hard dig layers and markers).

There is a risk that future maintenance may compromise such systems and details of the presence of asbestos should be kept in the

Health and Safety File.

Preliminary publications from JIWG (April 2015) provide guides for decision making in relation to construction. These are at a “Beta”
test stage and further publications will be provided in due course.

The re-use of waste soils should be undertaken in accordance with the CL:AIRE Code of Practice and is subject to suitable risk

assessments demonstrating low risk . There is nothing that specifically excludes the re-use of soils containing asbestos as fill to raise

levels. However the movement of materials increases the risk of fibres becoming airborne and suitable precautions will be required.

The re-use of soils containing asbestos at concentrations above hazardous waste levels is likely to meet with regulatory opposition.

Assuming a suitable strategy could be agreed this would take a considerable amount of time and is only likely to be feasible where

there is a long program for implementation.
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APPENDIX C
Radon Protection System Details















































Sub-floor void Is a check possible? Void former? Gravel (type/specification)? Height of void space? Is it clear?

External wall airbricks Numbers, size, positions as design drawing?

Internal sleeper walls Ventilation holes (honeycomb brickwork/pipe crossings?) – size, spacing, location in accordance with design? 

External vent trenches/ducts

Located and constructed in accordance with design drawings? If open-topped gravel – gravel type/presence of fines? If pipe or other 
vent, check position and construction for functionality and absence of blockages. Ability of void former to withstand bearing of the

structure?

Underside of gas membrane
Check that the sub grade does not contain rough/uneven surfaces, is appropriately clean and that there are no hard/sharp objects. That

protective sand blinding or geotextile (if specified) is present and meets the design criteria.

Gas membrane type
Manufacturer and product specification, gauge, colour, brand/name, material batch/roll numbers, storage arrangements (protected from

dirt/damage?)

Gas membrane condition
Open punctures, tears, rips, stretching? Excessive footprints/evidence of traffic? Presence of debris? Repairs? Signs of weakness such as

raised or sunken indentations? Protection plan in place to restrict access to gas membrane?

Joining tape product Product type, brand, thickness, material, width, colour? Use of double sided tape?

Lapping design Joints lapped and sealed in accordance with manufacturer’s requirements/ specification? Minimum overlap? Sections taped twice? 

Laps and joints sealed Welds complete? Appropriate joining/double sided tape used?

Service entries sealed Top hats seal arrangements fixed around service entries? Use of Jubilee clips?

Cavity Inspection
Confirm that the cavity is not blocked with debris, check that there are no rips in the membrane across the cavity and the jointing detail

(if present) is fully sealed.

Gas Protection Measures Inspection Checklist

Gas Protection Measures Inspection Sheet V1.0 June 2018
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Experience and Qualifications of Verifiers of Ground Gas Protection Systems

Brownfield Solutions Ltd hold ISO9001 and 14001 accreditations for our IMS. We are registered members

of the CHAS Health and Safety accreditation scheme, members of the Association of Geotechnical and Geo-

Environmental Specialists (AGS) and Gold Constructionline Members.

Where verifiers are required to hold either NVQ L4 or SGPV status and no BSL staff member who holds these

qualifications/certifications is available, then works will either be subcontracted to a suitably competent

specialist: https://claire.co.uk/projects-and-initiatives/sgpv-register

Aaron Stokoe

Qualifications:

BSc (Hons) (Geology) CSci MIEnvSc FGS

Chartered Scientist (2018)

Professional Bodies:

Member of the Institute of Environmental Science (IES)

Fellow of the Geological Society (FGS)

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

GGS Two Day A-Z of Ground Gas Protection June 2016

CL:AIRE Webinar “An Introduction to the Verification of Ground Gas Protection Measures”
Visqueen CPD Seminar 1: Gas Protection - Protecting against gas on contaminated land 28 March 2019

LQM Technical Briefing Webinar (Ground Gases) “Correct Application of BS8485 to Characterise Gas Risk” 3 
May 2019

Proctor Group Webinar “Protection of Buildings on Brownfield Sites” 18 February 2020

Environmental Analyst Webinar “Mine Gas Risk Assessment: Best Practice” 2 April 2020

Property Care Association (PCA) Webinar “Verification of Ground Gas Protection Systems” 23 July 2020. 
Property Care Association (PCA) Webinar “Controlling Ground Gases & Water – How to get Synergy” 
watched 12 January 2021

SoBRA – Ground Gas September 2021

SoBRA – Vapour Risk October 2021

Atlas Copco Compressors “Introduction to Compressed Air” 8 January 2021 (compressor for air lance)

British Compressed Air Society “Working Safely with Compressed Air” January 2021 (compressor for air

lance)

GGS Webinar Verification of ground gas protection – How to do it well May 2023.

CL:AIRE Good Practice for Risk Assessment for Coal Mine Gas Emissions Training May 2024.

Chartered Scientist with circa 15 years’ experience in ground investigation, characterisation of ground gas

regimes, recommendations for ground gas protection systems and verification of installed systems.

Dan Gates

Qualifications:

MGeoscience (Geology) FGS

Professional Bodies:

Fellow of the Geological Society (FGS)

Relevant CPD Training and Experience Summary:



Qualifications of Verifiers of Ground Gas Protection Systems (NW)
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Valid and in date CSCS Card held (scan available on request)

GGS Two Day A-Z of Ground Gas Protection 18 October 2017

Visqueen CPD Seminar 1: Gas Protection - Protecting against gas on contaminated land 28 March 2019

Atlas Copco Compressors “Introduction to Compressed Air” 8 January 2021 (compressor for air lance)

British Compressed Air Society “Working Safely with Compressed Air” January 2021 (compressor for air

lance).

Senior project engineer with over 12 years’ experience in ground investigation, characterisation of ground 
gas regimes, recommendations for ground gas protection systems and verification of installed systems.

Jack Mather

Qualifications:

BSc (Hons) (Geology) MIEnvSc FGS

Professional Bodies:

Fellow of the Geological Society (FGS)

Member of the Institute of Environmental Science (IES)

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

Visqueen CPD Seminar 1: Gas Protection - Protecting against gas on contaminated land 28 March 2019

Neil Salvidge TD&A Ltd “Ground Gas Protection installation covering basic membrane installation methods 
of heat fusing, detailing, and implementation of Verification in accordance with CIRIA C735” 29 January 
2020 (Full day Course)

Proctor Group CPD Webinar: Ground Gas Protection 16 October 2020

CL:AIRE CPD Webinar: Verification of Gas Protection Systems 16 October 2020

Property Care Association CPD Webinar: Verification of Ground Gas Protection Systems 16 October 2020

Senior project engineer with over 7 years’ experience in ground investigation, characterisation of ground 
gas regimes, recommendations for ground gas protection systems and verification of installed systems.

Tim Mayall

Qualifications:

MGeol (Hons) (Geology) FGS

Professional Bodies:

Fellow of the Geological Society (FGS)

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

Visqueen CPD Seminar 1: Gas Protection - Protecting against gas on contaminated land 28 March 2019

Neil Salvidge TD&A Ltd “Ground Gas Protection installation covering basic membrane installation methods

of heat fusing, detailing, and implementation of Verification in accordance with CIRIA C735” 29 January

2020 (Full day)

Environmental Analyst Webinar “Mine Gas Risk Assessment: Best Practice” 2 April 2020
Atlas Copco Compressors “Introduction to Compressed Air” 8 January 2021 (compressor for air lance)

British Compressed Air Society “Working Safely with Compressed Air” January 2021 (compressor for air

lance)
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Senior project engineer with circa 7 years’ experience in ground investigation, characterisation of ground 
gas regimes, recommendations for ground gas protection systems and verification of installed systems.

Nicola Swallow

Qualifications:

BSc (Hons) (Environmental Science) MSc MIEnvSc

Professional Bodies:

Member of the Institute of Environmental Science (IES)

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

Visqueen CPD Seminar 1: Gas Protection - Protecting against gas on contaminated land 28 March 2019.

Senior Project engineer with over 12 years’ experience in ground investigation, characterisation of ground 
gas regimes, recommendations for ground gas protection systems and verification of installed systems.

Tim Wilson

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

Neil Salvidge TD&A Ltd “Ground Gas Protection installation covering basic membrane installation methods 
of heat fusing, detailing, and implementation of Verification in accordance with CIRIA C735” 25 January

2022 (Full day Course)

Senior Geo-Environmental Technician with over 20 years’ experience in the construction industry trade.

Jake Wheaton

Qualifications:

BSc (Hons) (Geology) MIEnvSc FGS

Professional Bodies:

Fellow of the Geological Society (FGS)

Member of the Institute of Environmental Science (IES)

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

Neil Salvidge TD&A Ltd “Ground Gas Protection installation covering basic membrane installation methods 
of heat fusing, detailing, and implementation of Verification in accordance with CIRIA C735” 22 June 2022 
(Half day Course)

Senior project engineer with circa 8 years’ experience in ground investigation, characterisation of ground 
gas regimes, recommendations for ground gas protection systems and verification of installed systems.

Megan Buckley

Qualifications:

BSc (Hons) AMIEnvSc
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Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

Neil Salvidge TD&A Ltd “Verification of Ground gas protection systems in accordance with C735 and NOS

VR764” April 2024 2023 (Full day Course).

Project engineer with circa 3 years’ experience in ground investigation, characterisation of ground gas 
regimes, recommendations for ground gas protection systems and verification of installed system under

supervision of senior staff.

Kyle Bolderson

Qualifications:

BSc (Hons) MSc FGS

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

Neil Salvidge TD&A Ltd “Verification of Ground gas protection systems in accordance with C735 and NOS 
VR764” April 2024 (Full day Course).

Graduate project engineer with circa 2 years’ experience in ground investigation, characterisation of 
ground gas regimes, recommendations for ground gas protection systems and verification of installed

system under supervision of senior staff.

Amber Hunt

Qualifications:

BSc (Hons) FGS

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

Neil Salvidge TD&A Ltd “Verification of Ground gas protection systems in accordance with C735 and NOS 
VR764” April 2024 (Full day Course).

Graduate project engineer with a years’ experience in ground investigation, characterisation of ground gas 
regimes, recommendations for ground gas protection systems and verification of installed system under

supervision of senior staff.

Sam Jennings

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)

Neil Salvidge TD&A Ltd “Verification of Ground gas protection systems in accordance with C735 and NOS 
VR764” 10 May 2023 (Full day Course).

Technician with circa 2 years’ experience in verification works, ground works and ground gas monitoring.

George Kerr

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request)
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Neil Salvidge TD&A Ltd “Verification of Ground gas protection systems in accordance with C735 and NOS 
VR764” 10 May 2023 (Full day Course).

Technician with a years’ experience in verification works, ground works and ground gas monitoring.  
Studying part time for bachelor’s degree in Environmental Science. 

Peter Holland

Qualifications:

BSc (Hons) (Geology)

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request).

Neil Salvidge TD&A Ltd “Ground Gas Protection installation covering basic membrane installation methods 
of heat fusing, detailing, and implementation of Verification in accordance with CIRIA C735” 29 January 
2020 (Full day).

Project engineer with circa 3 years’ experience in ground investigation, characterisation of ground gas 
regimes, recommendations for ground gas protection systems and verification of installed system.

Joel Massey

Qualifications:

BSc (Hons) (Geography) AMIEnvSc

Relevant CPD Training and Experience Summary:

Valid and in date CSCS Card held (scan available on request).

Neil Salvidge TD&A Ltd “Ground Gas Protection installation covering basic membrane installation methods 
of heat fusing, detailing, and implementation of Verification in accordance with CIRIA C735” 29 January 
2020 (Full day).

Project engineer with circa 3 years’ experience in ground investigation, characterisation of ground gas 
regimes, recommendations for ground gas protection systems and verification of installed system.
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APPENDIX D
Non-Specialist Matching Brief Guidance





www.brownfield-solutions.co

North

William Smith House

173 – 183 Witton Street

Northwich

Cheshire

CW9 5LP

Tel: 01606 334 844

Midlands

Unit 5, Alfred Court

Saxon Business Park

Stoke Prior

Bromsgrove

Worcestershire

B60 4AD

Tel: 01215 729 014

South

Suite 8-9

Tapnage Farm

Titchfield Lane

Wickham

Hampshire

PO17 5PQ

Tel: 0800 044 8025




