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1.7 Standards 
 
Where practicable, the investigation was undertaken in accordance with the following primary 
standards and guidance: 
 
o Land Contamination Risk Management (LCRM) Environment Agency June 2025. 
o BS10175:2011+A2:2017, Investigation of Potentially Contaminated Sites.  
o National Planning Policy Framework, December 2024. 
o Building Regulations Approved Document C: Site preparation and resistance to contaminants 

and moisture, HM Government, September 2013. 
o NHBC Standards Chapter 4.1: Land Quality - Managing Ground Conditions, 2024. 
 
Other technical sources have been cited in respect of specific aspects of the investigation, as 
referenced throughout the text.  
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There are limited constraints at the site; proposed site levels could be raised / lowered slightly if 
needed. The site requires the most practical regarding cost and time. 
 
In summary, the preferred remediation option for this site would be to excavate and replace with a 
capping layer.  
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testing suites should be included within the Verification Report along with details of any failures of 
thicknesses. Waste transfer tickets should be provided to confirm that the unsuitable material has 
been removed from site. Remedial actions should be detailed in the Verification Report on how the 
failures can be rectified.  
 
Records of the volume of imported materials will be kept (transfer notes/ purchase records) and a 
summary table (with volumes, dates removed and waste classification) will be included within the 
Verification Report. It is recommended that topsoil / subsoil is imported from a reputable supplier 
and that certification should be supplied from the source of the material. These certificates must not 
be older than six months old, have a declaration of compliance and should be scheduled for the 
chemical tests previously detailed. The summary will also have a calculation to show the volume of 
material removed from the landscaped areas corresponds to the same volume of imported subsoil/ 
topsoil this is to confirm that enough ‘clean’ imported material has been brought onto the site to 
infill any excavations and that site won materials have not been re-used.   
 
The reduced levels should be suitably prepared prior to the laying of any Hi-Vis geotextile and 
imported subsoil / topsoil. If the ground has been compacted during the groundworks (e.g. 
movement of site traffic) then to aid drainage and to prevent any undue flooding / waterlogging 
which can lead to raised anaerobic conditions the ground should be rotavated / broken up with the 
use of a specialised ripper tool or deep soil rotovator. Any sharps should be removed to prevent 
puncturing the Hi-Vis geotextile. 
 
Topsoil should be at least 150mm but should not exceed a depth of 300mm as this would also lead 
to creation of anaerobic soil conditions leading to poor vegetation growth. 
 
It is recommended that a Soil Management Plan be followed once any imported subsoil or topsoil 
are brought on to the site or existing site won topsoil has been stripped and stockpiled on site for 
later use. The plan should include details on handling soils during differing climatic conditions and 
the correct procedures for stockpiling.   
 
Photographs will be taken and included with the inspection sheets in the Remediation Verification 
Report. Photographs should have a clearly visible measuring tape / staff to confirm thickness of 
imported materials, and should also include a photo board to confirm sample location, date etc.  
 
If proposed soft landscaped areas are to be surfaced with artificial grass or similar products, it is 
recommended that the clean cover depth for an associated vegetation finish should be matched.  
 
4.2 Potable Water Supplies  
 
Buried plastics used for potable water supplies should be upgraded to resist chemical contamination. 
Barrier pipework will be acceptable (e.g. Protecta-Line – see Appendix C for details). No pipework 
should be laid where there is evidence of hydrocarbons.  
 
Confirmation should be sought from the utility supply company as to the suitability of potable water 
supply pipes prior to install. 
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New service utility trenches should be backfilled with chemically inert material for example naturally 
sourced sand or pea shingle or material that has been chemically tested and meets the chemical 
validation specification in Appendix A. 
 
4.3 Volatile Vapour Protection  
 
The phase II report recommended that any damp proof membrane is upgraded to a fully resistant 
organic vapour membrane as various semi-volatile compounds were detected above their detection 
limit. The installation of the membrane should follow the following steps. 
 
Vapour Membrane 

 The gas membrane (VOC resistant) should be specified in accordance with BS8458:2015.  
 The membrane should come with key performance mechanical property test data that 

complies with Table 6.1 of CIRIA C748 Guidance on the use of plastic membranes as VOC 
vapour barriers. The supplier should be able to demonstrate that the properties of the 
chosen membrane by providing the laboratory test data for independent verification. 

 The membrane should come with demonstrable and verifiable low vapour permeation 
against naphthalene (as a minimum). The test data should be in accordance with CIRIA C748. 
The membrane supplier should be able to demonstrate the low vapour permeation of the 
chosen membrane by providing the laboratory test data for independent verification.  

 The minimum recommended membrane thickness is 0.5mm.  
 The membrane should be robust enough to withstand the installation and following 

construction process, including following trades. Therefore, the minimum recommended 
puncture resistance is 2.0kN, or alternatively appropriate protection should be used above 
and below the membrane.  

 If installed beneath a ground slab (i.e unsupported), the membrane should be strong enough 
to withstand in-service stresses, including settlement (if anticipated).  

 If installed beneath a ground slab, the membrane should be protected on top and bottom 
with a geo-fabric (or other appropriate protection) immediately following a satisfactory 
inspection and testing regime. Architects insulation may be laid over the membrane as an 
alternative to using a protective geo-fabric. 

 If installed above a solid slab, protection should be installed at least on top of the membrane.  
 The membrane should be sealed across wall cavities. 
 The membrane should be compatible with foundations and structures i.e. suitable detail is 

required with respect to joining complexity. 
 The membrane should be sealed to all services and any penetrations through it. 
 

Whilst the membrane may be installed by a non-specialist, the work should be carried out to a high 
professional standard and inspected by the environmental consultant as part of the remediation 
validation, in accordance with BRE414 and CIRIA C735. 
 
A formal design should be undertaken by a designer (architect, supplier or gas installation contractor) 
as part of the Construction Phase Plan. 
 
4.4 New Buried Concrete  
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Records of the removal and disposal of soils must be kept and included within the final Verification 
Report. The records should include details of volumes, waste codes, facility that the material is sent 
to and dates etc. 
 
4.7 Discovery Strategy  
 
During groundworks, a watching brief is required by a competent environmental consultant, site-
based engineer or site manager. Should visual signs or olfactory signs of unexpected contamination 
be identified then the following is required: 

• Stop works in the location of identified gross contamination. 
• Inform the Site Manager and Environmental Consultant. 
• Environmental Consultant to inform Local Planning Authority Contaminated Land 

Team, with no further works undertaken in the area until any new recommendations 
have been agreed. 

• Excavate the impacted area until impacted material is visually removed. 
• The excavated material can be temporarily stockpiled on site, for pre-treatment and 

waste classification, prior to being disposed of offsite at a suitably licensed facility in 
accordance with the above (as detailed in the Phase II report). 

Unexpected contamination may include: 

• Visible fragments of asbestos board/ tile or fibre (lagging); 
• Soil headspace readings >100 ppm (using photo-ionisation detector [PID]); 
• Significant discolouration of the soil; 
• Visible hydrocarbon seeps; and, strong hydrocarbon odour in the hand. 
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All relevant information as detailed in the above shall be collected during the remediation works and 
an independent verification report compiled on completion.  The verification report shall take 
account of the recommendations in Land Contamination Risk Management (LCRM) Environment 
Agency 2025 and comprise as a minimum: 
 

 Photographs of the excavations showing the required depths. 
 Site plan showing the areas that have been remediated. 
 Waste transfer notes for all excavated soils removed from the site (including a copy of the 

waste carrier’s licence). 
 Details of the waste disposal facility (including a copy of the environmental permit). 
 Supplier certificate and associated laboratory analysis results for the imported material. 
 Laboratory analysis results for the independent verification testing completed by the 

environmental consultant/engineer. 
 
It should be noted that consideration has not been given to the protection of groundworkers, during 
the construction phase of this project, as that is outside the scope of this report. Adequate protection 
measures should be provided within a Construction Method Statement, completed by the Principal 
Contractor (CDM regulations 2015) for the project. 
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CHALLENGE  
As with all industrial chemical sites, Valero’s 
Pembroke Refinery faced the risk of soil 
contamination, which had health and safety 
implications for the supply of drinking water to the 
facility.  In addition, many of the original metallic 
pipes had deteriorated and become prone to leaks 
and bursts. The refinery needed to implement a 
water network renewal programme. 

SOLUTION    
The refinery selected Protecta-Line barrier pipe 
system to replace existing metallic pipes. In some 
areas of the site, putting a bypass in place was 
simply not viable, therefore, the project team opted 
to slipline some of the existing metallic pipes with 
Protecta-Line which proved to be an efficient and 
cost-effective solution that minimised operational 
disruption. 

On these sections, 110mm Protecta-Line pipe was 
inserted into the existing, corroded six inch carbon 
steel pipe using a cable to pull the new pipe into 
position. A range of Protecta-Line fluid compression 
fittings were also installed to ensure the integrity of 
the contamination barrier, without the need for any 
special procedures, including couplers, elbows, tees 
and stub flanges. 

Protecta-Line stop cocks and self-tapping ferrule 
off-takes were also used, which enabled live off-
takes of Protecta-Line service connections without 
any flow restrictions. Alongside the need to renew 
the infrastructure, there was a clear focus on 
upgrading the pipeline to ensure it met the 
current regulatory requirements; fully WRAS and 
Regulation 31 approved for supply of drinking 
water, Protecta-Line was the ideal solution.

PEMBROKE REFINERY

CHALLENGE

This 75,000 square metre distribution centre 
serves the supermarket chain’s network of stores in 
the South West and forms part of an £11 million 
regeneration scheme, including up to 2,000 new 
homes. The development is located on a mixed 
brownfield and greenfield site, which combines 
redundant industrial land with farmland. 

The mains connection for the scheme is at the 
front of the site where there is a railway line and 
a chemical factory. Bob Wood from Wessex Water 
explained: “While stringent controls limit the 
contaminants from the factory now, historically they 
have been varied and significant. Trial holes across 
the site were tested for contamination and, while 
contaminants were not found over a large proportion 
of the site, the high water table did present the risk 
of migration of contaminants across a wider area.” 

SOLUTION

It was these concerns over the potential for 
contaminants to be carried to ‘safe’ soil areas by tidal 
waters on the flood plain site that prompted Wessex 
Water to specify 355mm Protecta-Line pipe system 
for a new main running across the distribution centre  
site, including the footprint of the building and 
access roads. 

Around 1,200m of Protecta-Line was used in 
SDR17, providing up to 10 bar pressure capability 
which allows for additional capacity to be factored 
into the installation. 

Wessex Water installed the pipe into open trenches, 
incorporating T-joints to allow take-offs of supply to 
be added at a future date. All joints were made by 
butt-fusion and the installation team prepared the 
pipes using the Protecta-Line Surprep tool to scrape 
away the outer layers. Wessex Water continued its 
practice of wrapping the joints using aluminium 
foil and Denso tape throughout the Protecta-Line 
installation. 

Away from the Protecta-Line spine main, the site 
is not at risk of contamination so ordinary PE pipe 
was used with steel mechanical fittings to create the 
joints between the two materials. Bob adds: “Even 
a small risk of contaminant migration makes it 
prudent to specify an effective barrier pipe.  
Protecta-Line safeguards against ingress of all 
known contaminants and is our preferred barrier 
pipe solution so this specification means that we 
can be confident of a safe water supply.” 

MORRISONS BRIDGEWATER
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Gas Protection Verification Requirements  
 
Gas protection measures should be verified in accordance with directions supplied in 
BS8485:2015+A1:2019 ‘Code of practice for the design of protective measures for methane and 
carbon dioxide ground gases for new buildings’; CIRIA C748:2014 ‘Guidance on the use of plastic 
membranes as VOC vapour barriers’; and CIRIA C735:2014 ‘Good practice on the testing and 
verification of protection systems for buildings against hazardous ground gases.’  

As a minimum the following should be undertaken. 

In accordance with the recommendations made in Annex 1, Table A1, A2 and A3 of CIRIA Report C735, 
the membrane may be installed either by the Ground Worker for the scheme or by a Specialist 
Contractor under a Low or Intermediate risk site.  

Regardless, the membrane installation should be subject to independent inspection by an 
independent verifier who should be able to demonstrate their competence, training and relevant 
experience.  

The inspection process should include a thorough visual inspection of the membrane, including 
photographic records. The recommended membrane verification approach is provided below.  

Inspection and Testing Regime – Floor Slab, non-reinforced  
 
If the membrane is installed by the Ground Worker the independent inspection should cover 100% of 
the membrane surface area.  

If the membrane is installed by a Specialist Contractor (at least one operative being qualified with an 
NVQ Level 2 in Gas Protection Installation), it is recommended that 100% of the first plot/building is 
independently inspected. The regime of inspection may be reduced to 1 in 5 plots/buildings provided 
that the Specialist Contractor continues to provide sufficient evidence to demonstrate the compliance, 
including as a minimum sign off sheets and photographs.  

All joints, pipe penetrations etc. of the inspected membrane area should be independently air lanced 
to ASTM D4437.  

Inspection and Testing Regime – Floor Slab, reinforced  
 
If the membrane is installed by the Ground Worker the independent inspection should cover 100% of 
the membrane surface area.  

If the membrane is installed by a Specialist Contractor (at least one operative being qualified with an 
NVQ Level 2 in Gas Protection Installation) the regime of independent inspection may be reduced to 
50% of the membrane surface area. The regime of inspection may be reduced to 1 in 10 plots/buildings 
provided that the Specialist Contractor continues to provide sufficient evidence to demonstrate the 
compliance, including as a minimum sign off sheets and photographs. All joints, pipe penetrations etc. 
of the inspected membrane area should be independently air lanced to ASTM D4437.  

 

 

 






