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 INTRODUCTION 

Appointment 

1.1 WML Consulting (WML) has been commissioned by Orbit Developments Limited (Orbit) to prepare a 

Remediation Strategy in relation to the redevelopment of the western section of Academy Business 
Park, located on Lees Road in Knowsley.  

Proposed Development 

1.2 It is understood that the currently proposed redevelopment comprises the demolition of Unit 3 to Unit 

5 and Unit 8 and the construction of two commercial units. 

1.3 The site is being developed in two phases, namely Building 1 as part of Phase 1 and Phase 2 which 
includes Building 2.  Both Phases include associated access routes, loading bays (presumably with 

dock-levellers) car parking and limited soft landscaping.   

1.4 Phase 1 also includes a new electricity sub-station to the rear of Unit 7 on the adjacent plot. 

1.5 A drawing indicating the layout and phased plan by Orbit, referenced 389-TEN-4006 and dated 11th 
December 2015, is presented in Appendix 01. 

Background 

1.6 WML Consulting initially undertook the following reports in respect of the development site as a whole:  

• Phase 1 Desk Study and Preliminary Geoenvironmental Assessment, Reference 6483/G/01, 

dated November 2014. 

• Phase 2 Geo-environmental Investigation and Assessment, Reference 6483/G/02, dated August 

2015. 

1.7 It is anticipated that the reports were presented to Knowsley Metropolitan Borough Council Planning 

Division in support of Planning Application No. 15/00819/FUL. 

1.8 The findings of the Phase 1 and Phase 2 reports are summarised in the following sections. 

1.9 The purpose of this report is to outline a Remediation Strategy to render risks from ground 
contamination acceptable. 

1.10 It is assumed that the proposed remediation works will be undertaken during or immediately following 

demolition and removal of existing buildings. 
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 SITE LOCATION AND DESCRIPTION 

Site Location 

2.1 The site is located to the south of Kirkby at the junction with Arbour Lane and County Road at 

Knowsley Industrial Park, Knowsley, Liverpool at approximate Ordnance Survey National Grid 
Reference 342502E, 398291N and an indicative postcode of L33 7RW. 

2.2 It is bounded to the north and east by commercial structures and to the south by County Road with 
Knowsley Industrial Park to the south-east and a school to the south-west.  To the west the site is 

bordered by Arbour Lane and a sports centre. 

2.3 A site location plan is presented in Appendix 01 with the site indicated within the red boundary. 

Description 

2.4 The subject site is irregular in plan shape and covers an area of approximately 4.72 Hectares. 

2.5 The majority of the site is surfaced with hardstanding together with several large brick and steel 

framed buildings, all of which are disused but are still in reasonable condition. The former Maintenance 
Workshop in the north of the site is, however, in disrepair and exposed to the elements.  

2.6 Units 6A and 6B were occupied and inaccessible during the initial site inspections in 2015 and are 

presumed to now be empty. 

2.7 Three electricity sub-stations are indicated within the existing buildings, namely within Unit 3, 4 and 5. 

It is not known whether these have been decommissioned.  Their location are indicated on drawing 
7633G-SK-03 in Appendix 01. 

2.8 An underground water storage tank associated with a former fire hydrant pump-house is located in the 

north-eastern section of the site. The tank is surfaced with eight concrete slabs each approximately 
6.50m by 4.25m in size and composed of 0.30m reinforced concrete.  These directly overly reinforced 

concrete beams with the internal, water filled, tank area to a depth of 3.20mbgl. 

2.9 The tank is anticipated to be approximately 8.50m in width and no longer than 26.65m in length and 

contained in its entirety beneath the concrete slabs.  This provides a tank capacity of approximately 
725m3 or 750,000 litres. 

2.10 During the 2015 stage of the investigation a possible groundwater abstraction well was also located 

immediately south-west of the underground water tank close to the location of the pump house in the 
north-eastern section of the subject site.The locations of the tank, abstraction well and sump together 

with the assumed tank dimensions, are depicted on the drawing 6483-SK01 in Appendix 01. 

2.11 Site buildings are surrounded mainly by concrete surfacing which is only locally broken up and 

disaggregated. The north-western area is unsurfaced and covered by rough vegetation while the 

extreme southern area is covered by mown grass. 

2.12 The extreme western area is also covered by rough grass which extends westwards as a steep grassed 

slope towards Arbour Road. 

2.13 It is understood that soil comprising clean natural sand has been imported under the CL:AIRE 

Definition of Waste: Development Industry Code of Practice (March 2011) (CoP) from a site recently 

subject to earthworks and under Orbit ownership in St Helens. It is further understood that the soil has 
been deposited in the north-eastern area of the site for rising site levels together with general bulk fill 

requirements as part of the current development. No further information is available at the time of 
writing.  
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 SUMMARY OF SALIENT ENVIRONMENTAL CONSIDERATIONS 

Environmental Considerations 

3.1 The BGS plans indicate that the northern section of the site is underlain by the Devensian Shirdley Hill 

Sand Formation (Blown Sand). Drift deposits are indicated to be absent beneath the southern section 
of the site which is directly underlain by Triassic Sherwood Sandstone Group.  

3.2 The property is not in a Radon Affected Area as defined by the Health Protection Agency as less than 
1% of properties are above the Action Level of exposure. No radon protection measures are therefore 

necessary for new properties as described in publication BR211 by the Building Research 

Establishment. 

3.3 The Sherwood Sandstone is classified as a Principal Aquifer (formerly Major Aquifer). The Drift 

Deposits beneath the northern section of the site are classified as a Secondary A Aquifer. The nearest 
recorded groundwater abstractions are located approximately 120m and 130m north of the site and 

relate to 2no boreholes for general / irrigation use. 

3.4 There are no watercourses within 1km of the site. 

3.5 There are no operational or non-operational landfill records within 500m of the site.  There are 4no 

non-operational licensed waste treatment, transfer or disposal site within 250m of the site.  The 
closest relates to an aggregate recycling yard 30m north which accepts inert and excavation waste for 

treatment.  

3.6 There are 3no potentially contaminative industrial processes within the site boundaries, relating to 

historical tanks and a former vehicle recovery service. The onsite electricity sub-stations are not 

indicated in the Groundsure report.  

3.7 There are 3no Part B Activity and Enforcement sites within 250m of the site.  These related to concrete 

batching plants 33m north-east and 234m north and a historical permit for a metal coating plant 199m 
east. 

3.8 There are 2no Health and Safety Executive COMAH and NIHHS Authorised sites within 250m of the 

site.  The historical NIHHS site located some 160m east was operated by Mersey Gas with a current 
Lower Tier COMAH site 165m east run by Potter Logistics for unknown use.  

3.9 There is also 1no National Incident Record located some 140m east of the site relating to the 
significant impacted of contaminated topsoil on both land and water. 

3.10 However, there are no records of sites which have been determined as Contaminated Land under 
Section 78R of the Environmental Protection Act 1990 within 500m of the study site. 

3.11 Historically, the site has been developed extensively for industrial purposes comprising a paper factory 

and later generic works with ancillary buildings including a boiler house, electricity substation and 
several tanks. Surrounding development has been a mixture of industrial retail and leisure uses. 

Summary of Site Investigations – 1999 to 2015 

3.12 The following summarises the ground conditions described in the relevant site investigation reports by 

Wormseye (1999), Geodelft (2002) and WML (2015). 

3.13 Typically, the ground conditions encountered beneath the site comprise Made Ground to depths of 
between 0.20mbgl and 3.00mbgl.  Thicker Made Ground generally occurs in the western section of the 

site where it forms a low plateau of raised ground to accommodate the currently flat ground surface. 
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3.14 The Made Ground is locally underlain by granular Shirdley Hill Sand in the western and eastern areas 

of the site to proven depths of between 2.70m and 4.00mbgl. In places the sand is underlain by 
cohesive Glacial Till at depths of between 2.30m and 3.00mbgl and generally between 0.10m and 

0.50m in thickness. The Drift Deposits and locally Made Ground are in turn underlain by weathered 
Sherwood Sandstone at depths of between 0.20m and 3.50mbgl but locally in excess of 4.00mbgl. 

3.15 Ground gas monitoring initially indicated no significant concentrations of ground gas with the site 
classifying as Characteristic Gas Situation (CGS) 1 – ‘Very Low Gas Risk’ in accordance with 

BS8485:2015.  However, as the monitoring was considered to be incomplete, further monitoring and 

assessment has been undertaken and is presented in Section 4. 

3.16 Chemical analysis has indicated that near-surface soils at the site are not significantly contaminated as 

all concentrations were below the defined Generic Assessment Criteria for a ‘Commercial’ end use with 
no exceptions. 

3.17 During the 2015 WML investigation a single elevated concentration of leachable Chromium VI was 

considered to be due to the laboratory Lowest Order of Detection being higher than the relevant 
Generic Assessment Criteria (GAC).  In addition, no significant concentration of the contaminant was 

measured in the soil.  Therefore, risks to controlled groundwater were concluded to be negligible.  

3.18 Water obtained from the underground water tank was also submitted for analysis with the results for 

all contaminants analysed being below the GACs when compared to stringent drinking water standards 
(DWS). 

3.19 The WML Phase 2 report concluded that the likelihood of widespread significant ground contamination 

occurring beneath the site was considered low. However, it was considered prudent to make provision 
for dealing with unrecorded contamination sources during the groundwork operations, especially within 

formerly inaccessible areas and in proximity to the former boiler house and electricity sub-station. 

Imported Materials – January 2017 

3.20 In January 2017, as part of the ongoing phased development of another Orbit site known as Phase C, 

Liverpool Road, St Helens, clean natural Shirdley Hill Sand was transferred from the St Helens site to 
the Lees Road site in consideration of practical sustainability principals relating to the optimum re-use 

of soils while minimising disposal of waste soils to landfill. 

3.21 This was driven by the requirement for soil materials to be imported into the Lees Road site in order 

raise site levels and for re-use as general bulk fill. 

3.22 The re-use of materials was undertaken under a Materials Management Plan compiled by The Arley 

Consulting Company Limited (TACCL), in line with the CL:AIRE Definition of Waste: Development 

Industry Code of Practice (March 2011) (CoP) so that the activity could be undertaken without the 
need for Environmental Permitting. 

3.23 Subsequently in January 2017, at the St Helens ‘Donor’ site, overlying Made Ground was excavated 
and stockpiled in order to ‘win’ the underlying natural strata, which comprised mainly Shirdley Hill Sand 

and to a lesser extent cohesive Glacial Till.  The natural soils, once excavated, were removal from site 

and transferred to Lees Road, as the ‘Receiver’ site, for direct use without treatment in line with the 
‘Direct Transfer’ scenario as outlined in the CL:AIRE CoP. 

3.24 The Validation Report associated with the CL:AIRE CoP Material Management Plan is currently being 
prepared by TACCL and was awaited during writing of this report.  As such, specific details such as 

volume of imported material, method and location of distribution at the Lees Road site cannot be 
confirmed at present. 
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3.25 However, once the report is received from TACCL, it will be reviewed in order to determine if any 

additional sampling and testing of the imported soil is required as part of the current Remediation 
Strategy. 
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 UPDATED GROUND GAS RISK ASSESSMENT 

4.1 The WML Phase 2 report was issued after the completion of 3no of the required 6no ground gas 
monitoring visits.  Therefore, for completeness, the following paragraphs provide an Updated Ground 

Gas Risk Assessment based on the completed gas monitoring. 

Methodology 

4.2 Current guidance for the assessment of risk associated with the presence of hazardous ground gases 
(principally methane and carbon dioxide) is provided in two key documents, namely: 

• Code of practice for the Characterisation and remediation from Ground Gas in Affected 

Developments. British Standard Institution (BS 8485: 2015); and 

• Assessing Risks posed by Hazardous Ground Gases to Buildings CIRIA (C665, 2007). 
 

4.3 The assessment presented herein is primarily based on the BS8485 document. 

4.4 Hazardous ground gas qualitative risk assessment is based on a conceptual model similar to that used 
for soil and groundwater contamination sources (i.e., source-pathway-receptor pollutant linkages). A 

semi-quantitative estimate of risk can be assessed based on knowledge of the conceptual model and a 

measure of hazardous gas concentration and gas flow at the site within monitoring standpipes. 

4.5 Based on the measured flow rates and hazardous gas concentrations, individual “hazardous gas flow 

rates” (Qhg) can be derived for each monitoring point, from which the “gas screening value” (GSV), 
and then the “Characteristic Situation” (CS) can be determined. 

4.6 BS8485 provides guidance on the level of gas protection requirements based upon the CS and the 
proposed development based on building type as outlined in Table 3 of the document. 

Table 3 - Building Types 

 Type A Type B Type C Type D 

Ownership Private 

Private or 

commercial/ Public, 
possible multiple 

Commercial / 

Public 

Commercial / 

Industrial 

Control 
(Change of use) 

None Some but not all Full Full 

Room Sizes Small Small/ medium Small to Large 
Large Industrial/ 

Retail Park style 

 

4.7 It is assumed that the proposed development classifies as a Type D building which includes industrial 

style buildings having large volume internal spaces that are well ventilated and are corporately owned 
with building management controls.   

4.8 However, the internal smaller rooms such as offices, kitchens and bathrooms are classified as Type C 
which includes single occupancy of the smaller ground-floor spaces.  

Ground Gas Conceptual Model 

4.9 The site is not in an area recorded as being affected by naturally occurring radon gas. 

4.10 The site is not within influencing distance of any operational, non-operational or historical landfills. 

4.11 The underlying geology does not include shallow coal seams which could have the potential to release 
hazardous ground gas.  
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4.12 Made Ground beneath the site does not contain significant quantities of degradable material with the 

potential to generate significant volumes of ground gas therefore being low. 

4.13 Therefore, the preliminary risk to the development from ground gas has been assessed as low. 

Nevertheless, it has been considered prudent to undertake ground gas monitoring, primarily for 
methane and carbon dioxide, with associated flow rates, on 6no occasions, between the 15th July and 

1st October 2015. 

Conclusions and Recommendations 

4.14 The results indicated no detectable concentration of methane with carbon dioxide concentrations 

generally ranging from 0.5% to 6.3% by volume in air (v/v).  The readings in excess of 5% namely 
5.7% to 6.3%, were all recorded within WS3 on three of the six occasions.  No detectable ground gas 

flows have been recorded during the initial monitoring visits. 

4.15 The results for each individual standpipe have been assessed with reference to guidance provided in 

BS8485:2015.  Based on the measured flow rates and hazardous gas concentrations, individual 
“hazardous gas flow rates” (Qhg) have been derived for each monitoring point.   

4.16 From this, the “Characteristic Situation” (CS) is determined, with reference to Table 2 of BS8485:2015 

as CS1.  This indicates the majority to classify as ‘Very Low Hazard Potential’ in accordance with the 
guidance document.  The CS for each standpipe per visit is presented on Table 1 in Appendix 03. 

4.17 Under such circumstances, Table 3 of the document indicates that no gas protection would be required 
for a commercial building. Notwithstanding this, where the level of carbon dioxide exceeds 5% v/v, the 

document recommends that an increase in the characteristic gas regime is considered, thus increasing 

the Qhg for three of the six monitoring visits undertaken in WS3 to CS2.  The results are presented on 
Table 1 in Appendix 03. 

4.18 However, in consideration of the age of the Made Ground and general lack of potential gas generating 
sources, the elevated readings between 5.7% and 6.3% in WS3 are not considered to be 

representative of the gas regime in the wider site area. 

4.19 Due to the nature of the structures, the industrial floor slabs within both Buildings 1 and 2 are to be 
constructed of well reinforced ground bearing slabs with minimal penetrations with widely spaced 

construction joints.  Also taking into consideration the large, ventilated open plan nature of the 
structures the likelihood of any significant build-up of ground gas is considered low. 

4.20 Consequently, the majority of the site is indicated to classify as Characteristic Gas Situation (CGS) 1 – 
‘Very Low Gas Risk’ in accordance with BS8485:2015.  Under such circumstances, and in consideration 

of the site conceptual model, no specific gas protection measures would be required other than 

ensuring that construction joints and service penetrations through the slab are fully sealed in 
accordance with current guidance. 
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 REMEDIATION STRATEGY 

General 

5.1 The WML Phase 2 report has concluded that the likelihood of widespread significant ground 

contamination occurring beneath the site is considered low. However, as the investigations were 
limited to a degree by access restrictions, it has been considered prudent to adopt a precautionary 

approach and make provision for dealing with possible unrecorded contamination sources during the 
groundwork operations, especially within formerly inaccessible areas and in proximity to the former 

boiler house and electricity sub-station. 

5.2 It is envisaged therefore that the precautionary remedial strategy to be adopted will comprise a 
watching brief, during the demolition and earthworks stages, with the following actions being 

undertaken where any unforeseen ground contamination is encountered. 

• The undertaking the required site enabling works, including the breaking out and excavation of 

existing slabs, other hard surfaces and foundations where required under a watching brief. 

• Excavation, removal and disposal from site of all encountered fuel infrastructure including tanks 

and fuel lines after excavation of slabs. 
• Excavation of decommissioned electricity sub-station floor slabs and inspect exposed ground for 

any signs of contamination. 

• Excavation and removal from site, as far as reasonably practical, of any hydrocarbon impacted 

soil encountered within the proximity of the boiler house and any removed tanks. 

• Where reasonably practical, pumping of any hydrocarbon contaminated groundwater from 

excavations for disposal from site. 
• Assessing the residual risk from any remaining hydrocarbon contamination and, where 

necessary, outline the requirements for further remedial measures where such risks are 

considered unacceptable. 
• Assessing the risk from any previously unidentified contamination encountered during the site 

enabling works and providing a strategy for its appropriate remediation where the risk is 

considered unacceptable. 

• Providing clean soil cover to soft landscaped areas. 

5.3 Therefore, additional investigations are considered necessary in the areas of the electricity sub-

stations, boiler house and fuels storage tanks to establish whether these areas contain contamination 
sources and if so, the nature and extent of such sources. 

5.4 However, in consideration that demolition is yet to be undertaken, it is considered more appropriate to 

undertake such investigations as part of the site enabling works as outlined in the following 
paragraphs. 

Site Enabling Works 

5.5 It is anticipated that site development will include the demolition of existing structures which should 

not proceed until an appropriate Asbestos survey of the existing building has been undertaken and any 
Asbestos Containing Materials (ACM) removed by an appropriately licensed contractor. Similarly, any 

demolition materials present on site and considered for re-use should be inspected with any ACM 

removed accordingly prior to crushing. 

Electricity Sub-Stations 

5.6 The proposed development indicates the removal of the existing electricity sub-stations which dates 
back to at least 1976. Due to their age, it is advised that discussions should be held with the statutory 

service provider regarding the status of the facility and particularly whether any equipment potentially 
containing PCB’s has been appropriately de-commissioned.   
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5.7 Once decommissioned in accordance with the specialist’s Method Statement, the sub-station plant shall 

be removed from site under appropriate duty of care. 

5.8 On removal, any concrete slabs beneath the sub-station will be inspected and, if considered suitable, 

will be excavated and crushed for subsequent use as backfill to the excavations. 

5.9 On removal of the concrete, the resulting excavations will be inspected for any residual soil and/or 

groundwater contamination. Where this is deemed to be localised, it will be excavated and removed 
from site under controlled conditions with the resulting excavations being sampled for subsequent 

Selected Polychlorinated Biphenyl congeners (PCBs). 

5.10 Any PCB contaminated soil so determined will be segregated and stockpiled on impermeable sheeting 
and clearly demarcated as contaminated soil/material for immediate removal off-site. The 

contaminated material will be stockpiled a sufficient distance from any other stockpiled clean or 
obviously less contaminated soil to prevent cross-contamination if immediate disposal to landfill is not 

possible. 

5.11 In addition, it will be stockpiled a sufficient distance from adjacent properties and covered to minimise 
odour until such time as it is removed from site. Alternatively, contaminated soils will be placed directly 

into trucks for immediate off-site disposal. 

5.12 Where significant soil and/or groundwater contamination is encountered, the excavations will be back-

filled and the lateral extent of the ground contamination will be delineated by trial pits and 
visual/olfactory inspection followed by chemical analysis. 

Hydrocarbon Storage Tanks 

5.13 Site inspections in 2015 did not indicate the presence of ASTs in the northern section of the site at the 
position of the suspected historical hydrocarbon storage tanks.  However, it cannot be discounted that 

USTs could be encountered within this section of the site in the area indicated on drawing SK-03 in 
Appendix 01. 

5.14 Where such tanks are encountered, prior to any excavation being undertaken they will be inspected by 

a specialist decommissioning contractor to establish their current status. 

5.15 Any remaining fuel within the tank will be removed with associated fuel lines being drained down. This 

will be undertaken by a specialist contractor under controlled conditions and agreed Method 
Statements to ensure that the risk of spillage of fuel is kept to a minimum. The tank and associated 

lines will subsequently be de-gassed prior to being excavated for removal off-site under appropriate 
duty of care. 

5.16 On removal of the tanks and associated pipework, any concrete cradles around the tanks will be 

inspected and, if considered suitable, will be excavated and crushed for subsequent use as backfill to 
the excavations. 

5.17 On removal of the concrete, the resulting excavations will be inspected for any residual soil and/or 
groundwater contamination. Where this is deemed to be localised, it will be excavated and removed 

from site under controlled conditions with the resulting excavations being sampled for subsequent 

chemical analysis and compared against the Site Screening Levels presented in Appendix 04. 

5.18 Hydrocarbon contaminated soil will be segregated and stockpiled on impermeable sheeting and clearly 

demarcated as contaminated soil/material for immediate removal off-site. The contaminated material 
will be stockpiled a sufficient distance from any other stockpiled clean or obviously less contaminated 

soil to prevent cross-contamination if immediate disposal to landfill is not possible. 
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5.19 In addition, it will be stockpiled a sufficient distance from adjacent properties and covered to minimise 

odour until such time as it is removed from site. Alternatively, contaminated soils will be placed directly 
into trucks for immediate off-site disposal. 

5.20 Where significant soil and/or groundwater contamination is encountered, the excavations will be back-
filled and the lateral extent of the ground contamination will be delineated by trial pits and 

visual/olfactory inspection followed by chemical analysis. 

5.21 Further assessment of the residual risk will then be undertaken, which may include Detailed 

Quantitative Risk Assessment (DQRA) modelling to determine revised Site Specific Target 

Concentrations (SSTCs) and further remediation objectives in consultation with the regulatory bodies. 

5.22 The requirement for any long term Monitoring and Maintenance Plan would also be established at this 

stage. 

Capping Requirements for New / Modified Landscaped Areas 

5.23 Any natural Shirdley Hill Sand, Glacial Till or weathered Sherwood Sandstone excavated as part of the 
groundworks may be used as sub-soil subject to further chemical analysis to confirm suitability. 

5.24 In consideration of the test results the Made Ground is not considered to pose a significant risk to 

human health based on the commercial end-use. 

5.25 However, it may be considered prudent to remove Made Ground from beneath proposed soft 

landscaping or alternatively to cover such materials with a nominal 300mm of clean soil to remove any 
residual risks from a direct contact pathway in such areas.  

5.26 This would usually comprise, from ground level:- 

• 150mm (minimum)Topsoil  

• 150mm Subsoil / or increased thickness of Topsoil 

5.27 A cross sectional drawing of the capping thickness required, referenced CV3 is presented in Appendix 
01. 

5.28 Where new trees are proposed, the thickness of the capping horizon within the tree pits may need to 
be increased.  Confirmation of the required thickness to sustain healthy tree growth should be 

obtained from the landscape architect and may be dependent upon the tree species. 

Unexpected Ground Contamination 

5.29 Under all circumstances during groundworks operations, where unexpected ground contamination is 

encountered or suspected, work will cease and WML will be informed immediately. WML will inspect 
the site and advise of the most appropriate measures to deal with such contamination. This may 

include taking samples for chemical analysis or advising that the material should be disposed to 
landfill. 

5.30 Any unsuitable contaminated soil encountered during the works will be segregated and stockpiled on 

impermeable sheeting and demarcated as contaminated soil for removal off-site. The contaminated 
soil will be stockpiled a sufficient distance from any other stockpiled clean soil to prevent cross-

contamination if immediate disposal to landfill is not possible. 

5.31 If unexpected ACM were to be encountered, such will be removed from site by a licensed asbestos 

contractor. 
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Potable Water Supply 

5.32 On the basis of the available chemical test results, specific protection measures to water supply pipes 

are not indicated to be required.   

5.33 However, it is recommended that consultation is undertaken with the local supplier to confirm this 
once the proposed route and depth of the pipes are known and particularly if/where hydrocarbon 

contamination is encountered along the pipe route.  
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 VALIDATION 

Ground Contamination 

6.1 Removal of ground contamination will be witnessed by WML who will take independent site records, 

including photographs to demonstrate appropriate compliance with the Remediation Strategy and 
subsequent Method Statements. 

6.2 Removal of hotspots will be validated by visual inspection to include photographs and measurements 
of the resulting excavations. Samples will be taken from the sides and, where practical, the bases of 

excavations for chemical analysis to demonstrate that remaining soils do not exceed the Screening 

Levels. 

6.3 Records of all material removed from site will be kept by the Site Manager to demonstrate compliance 

with Duty of Care regulations. This will include a record of volumes of waste taken from site and 
details of the landfill facility receiving the waste.  

6.4 Environment Agency pre-notification requirements will be complied with for the removal and disposal 
of any waste considered to be Hazardous, backed up where necessary by Waste Acceptance Criteria 

(WAC) testing. 

Topsoil/Subsoil 

6.5 Where possible, Topsoil/subsoil will be sourced directly from site. However, should further topsoil 

and/or subsoil need to be imported to make up a deficit, its source will be clearly identified by 
reference to the site of origin. This will be accompanied by the results of appropriate chemical analysis 

from the supplier to certify material suitability. Certificates will be forwarded to the environmental 

consultant for inspection prior to any imported material being brought to site. 

6.6 Notwithstanding the above, topsoil and/or sub-soil derived from site or delivered to site will be subject 

to further chemical analysis to confirm suitability. In this respect a minimum of 1 sample per 50m³ of 
topsoil and 1 sample per 200m³ of sub-soil will be required. The results of the additional validation 

analysis will be compared against Site Assessment Criteria for ‘Commercial’ use as presented in 
Appendix 04. 

6.7 Should the results of such analysis significantly exceed the relevant Site Assessment Criteria in a 

significant number of samples, the soil will be removed from site and replaced with material which 
meets the site requirement. 

6.8 The site manager will provide an approximate volume for the site derived topsoil/sub-soil and will keep 
records of the volumes of any imported topsoil and sub-soil delivered to site in the form of delivery 

slips. The records will be presented as confirmation that sufficient analysis has been undertaken on 

site derived and/or imported topsoil/sub-soil. 

6.9 The thickness of clean cover will be validated by the Site Manager, either by taking ‘pre-placement’ 

and ‘post-placement’ spot levels in the landscaped area and recording this on plan, or by WML by 
undertaking hand-dug trial pits with photographic records following placement. Where hand dug trial 

pits are preferred for verification, these will be undertaken on a 10m square grid and may also be 

required in discrete areas as spot checks. 

6.10 The photographic record will confirm the required clean cover thickness by use of a levelling staff. 

Each photograph will also clearly show the plot number relating to each trial pit excavation.  
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 VALIDATION REPORT 

7.1 On completion of the Remediation Works, a Validation Report will be submitted to the Local Planning 
Authority for approval.  

7.2 The Validation Report will include: 

• Details of the additional investigations and chemical analyses undertaken within the areas of 

former electricity sub-stations and suspected hydrocarbon storage tanks. 

• Details of any unexpected ground contamination and the measures undertaken to deal with 

this, to include records of excavation, the results of chemical analysis resulting from the 
removal of contaminated soil. 

• Sample waste management records confirming compliance with Duty of Care regulations; 

• Records of the volumes and suitability of any imported topsoil and sub-soil delivered to site in 

the form of delivery slips and certificates. 

• Results of subsequent chemical analysis of re-used and/or imported topsoil/sub-soil to confirm 

compliance with the Site Specific Assessment Criteria. 
• Survey plans indicating spot levels in proposed landscaped areas taken before and after up-

filling with imported sub-soil/topsoil.  

• Alternatively, photographic evidence of suitable sub-soil/topsoil cover in all landscaped areas.  

 
7.3 The Validation Report will also include a comment on any residual risk associated with the site 

following the remedial works.  

7.4 It will be recommended that the Validation Report be included in the Health and Safety file for the site 

together with the site Maintenance and Management Plan.  
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APPENDIX 01 

Drawings 
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APPENDIX 02 

Local Authority Correspondence 
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APPENDIX 03 

Gas Monitoring Results  
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Table 1 - Site Specific Gas Risk Assessment 
 
 

Monitoring 

Well 
Date 

Max 
Flow 

(l/hr) 

Max 
CH4 

(%v/v) 

Max CH4 
Qhg 

(l/hr) 

Max 
CO2 

(%v/v) 

Max 
CO2 

Qhg 
(l/hr) 

Characteristic 

Situation 

WS3 

15/07/2015 <0.1 <0.1 0.0001 6.3 0.006 CS2 

27/07/2015 <0.1 <0.1 0.0001 1.6 0.002 CS1 

12/08/2015 <0.1 <0.1 0.0001 4.9 0.005 CS1 

24/08/2015 <0.1 <0.1 0.0001 4.9 0.005 CS1 

11/09/2015 <0.1 <0.1 0.0001 5.8 0.006 CS2 

01/10/2015 <0.1 <0.1 0.0001 5.7 0.006 CS2 

 
 

Monitoring 

Well 
Date 

Max 

Flow 
(l/hr) 

Max 

CH4 
(%v/v) 

Max CH4 

Qhg 
(l/hr) 

Max 

CO2 
(%v/v) 

Max 
CO2 

Qhg 
(l/hr) 

Characteristic 

Situation 

WS5 

15/07/2015 <0.1 <0.1 0.0001 1.7 0.002 CS1 

27/07/2015 <0.1 <0.1 0.0001 0.9 0.0009 CS1 

12/08/2015 <0.1 <0.1 0.0001 2.0 0.002 CS1 

24/08/2015 <0.1 <0.1 0.0001 2.7 0.003 CS1 

11/09/2015 <0.1 <0.1 0.0001 3.4 0.003 CS1 

01/10/2015 <0.1 <0.1 0.0001 3.5 0.004 CS1 

 

 

Monitoring 

Well 
Date 

Max 

Flow 
(l/hr) 

Max 

CH4 
(%v/v) 

Max CH4 

Qhg 
(l/hr) 

Max 

CO2 
(%v/v) 

Max 
CO2 

Qhg 

(l/hr) 

Characteristic 

Situation 

WS9 

15/07/2015 <0.1 <0.1 0.0001 0.5 0.0005 CS1 

27/07/2015 <0.1 <0.1 0.0001 0.7 0.0007 CS1 

12/08/2015 <0.1 <0.1 0.0001 0.9 0.0009 CS1 

24/08/2015 <0.1 <0.1 0.0001 0.3 0.0003 CS1 

11/09/2015 <0.1 <0.1 0.0001 0.1 0.0001 CS1 

01/10/2015 <0.1 <0.1 0.0001 0.1 0.0001 CS1 

 

Notes:   Where no flows are detected, a value of 0.1l/hr has been assumed to calculate the Qhg. 

  Where gas concentrations are recorded below detection limits, a value of 0.1% has been assumed. 

 



 Ground Gas Monitoring Record

Borehole Gas Flow Borehole Methane Methane Carbon Dioxide Oxygen Nitrogen Depth Atmospheric Comments

(l/hr) Pressure (% v/v) (%LEL*) (%v/v) (%v/v) (%v/v) to water Pressure

(Pa) Initial Steady Initial Steady Initial Steady Initial Steady Initial Steady (m bgl) (mB)

 WS 3 0.0 0 0.0 6.3 13.9 79.8 Dry 1018

 WS 5 0.0 0 0.0 1.7 19.7 78.5 Dry 1018

 WS 9 0.0 0 0.0 0.5 20.1 79.3 Dry 1018

Notes:

Monitoring should be for not less than 3 Minutes. However, if high concentrations of gases initially recorded, monitoring should be for up to 10 mins.

* LEL = Explosive Limit = 5%v/v

ND - Not Detected

 Relevant Information at times of monitoring

 Contract:

Monitored by:  S. Edwards / P. Platt Academy Business Park

Weather :  Dry Knowsley

Equipment used:  LMS Type G3 xi Gas Meter  Date:

Visible signs of vegetation stress: 15.07.15

Boreholes sampled for laboratory analysis:

 Job No.

Other comments / observations:

 Sheet No.

1

     Geo-Ventures (UK) Limited
                   70 Riverside Close, Waterside, Howley, Warrington, Cheshire WA1 2JD

                                         Tel.  01925 240476  email:  paul.platt@geoventures.co.uk



 Ground Gas Monitoring Record

Borehole Gas Flow Borehole Methane Methane Carbon Dioxide Oxygen Nitrogen Depth Atmospheric Comments

(l/hr) Pressure (% v/v) (%LEL*) (%v/v) (%v/v) (%v/v) to water Pressure

(Pa) Initial Steady Initial Steady Initial Steady Initial Steady Initial Steady (m bgl) (mB)

 WS 3 0.0 0 0.0 1.6 19.2 79.1 Dry 1001

 WS 5 0.0 0 0.0 0.9 20.3 78.7 Dry 1001

 WS 9 0.0 0 0.0 0.7 20.4 78.8 Dry 1001

Notes:

Monitoring should be for not less than 3 Minutes. However, if high concentrations of gases initially recorded, monitoring should be for up to 10 mins.

* LEL = Explosive Limit = 5%v/v

ND - Not Detected

 Relevant Information at times of monitoring

 Contract:

Monitored by:  J Crook Academy Business Park

Weather :  Cloudy showers Knowsley

Equipment used:  LMS Type G3 xi Gas Meter  Date:

Visible signs of vegetation stress: 27.07.15

Boreholes sampled for laboratory analysis:

 Job No.

Other comments / observations:

 Sheet No.

2

     Geo-Ventures (UK) Limited
                   70 Riverside Close, Waterside, Howley, Warrington, Cheshire WA1 2JD

                                         Tel.  01925 240476  email:  paul.platt@geoventures.co.uk



 Ground Gas Monitoring Record

Borehole Gas Flow Borehole Methane Methane Carbon Dioxide Oxygen Nitrogen Depth Atmospheric Comments

(l/hr) Pressure (% v/v) (%LEL*) (%v/v) (%v/v) (%v/v) to water Pressure

(Pa) Initial Steady Initial Steady Initial Steady Initial Steady Initial Steady (m bgl) (mB)

 WS 3 0.0 0 0.0 4.9 16.2 78.7 Dry 1026

 WS 5 0.0 0 0.0 2.0 19.6 78.3 Dry 1026

 WS 9 0.0 0 0.0 0.9 20.3 78.8 Dry 1026

Notes:

Monitoring should be for not less than 3 Minutes. However, if high concentrations of gases initially recorded, monitoring should be for up to 10 mins.

* LEL = Explosive Limit = 5%v/v

ND - Not Detected

 Relevant Information at times of monitoring

 Contract:

Monitored by:  S Edwards Academy Business Park

Weather :  Sunny Knowsley

Equipment used:  LMS Type G3 xi Gas Meter  Date:

Visible signs of vegetation stress: 12.08.15

Boreholes sampled for laboratory analysis:

 Job No.

Other comments / observations:

 Sheet No.

3

     Geo-Ventures (UK) Limited
                   70 Riverside Close, Waterside, Howley, Warrington, Cheshire WA1 2JD

                                         Tel.  01925 240476  email:  paul.platt@geoventures.co.uk



 Ground Gas Monitoring Record

Borehole Gas Flow Borehole Methane Methane Carbon Dioxide Oxygen Nitrogen Depth Atmospheric Comments

(l/hr) Pressure (% v/v) (%LEL*) (%v/v) (%v/v) (%v/v) to water Pressure

(Pa) Initial Steady Initial Steady Initial Steady Initial Steady Initial Steady (m bgl) (mB)

 WS 3 0.0 0 0.0 4.9 16.0 78.8 Dry 1001

 WS 5 0.0 0 0.0 2.7 18.6 78.6 Dry 1001

 WS 9 0.0 0 0.0 0.3 20.9 78.7 Dry 1001

Notes:

Monitoring should be for not less than 3 Minutes. However, if high concentrations of gases initially recorded, monitoring should be for up to 10 mins.

* LEL = Explosive Limit = 5%v/v

ND - Not Detected

 Relevant Information at times of monitoring

 Contract:

Monitored by:  S Edwards Academy Business Park

Weather :  Dry Knowsley

Equipment used:  LMS Type G3 xi Gas Meter  Date:

Visible signs of vegetation stress: 24.08.15

Boreholes sampled for laboratory analysis:

 Job No.

Other comments / observations:

 Sheet No.

4

     Geo-Ventures (UK) Limited
                   70 Riverside Close, Waterside, Howley, Warrington, Cheshire WA1 2JD

                                         Tel.  01925 240476  email:  paul.platt@geoventures.co.uk



 Ground Gas Monitoring Record

Borehole Gas Flow Borehole Methane Methane Carbon Dioxide Oxygen Nitrogen Depth Atmospheric Comments

(l/hr) Pressure (% v/v) (%LEL*) (%v/v) (%v/v) (%v/v) to water Pressure

(Pa) Initial Steady Initial Steady Initial Steady Initial Steady Initial Steady (m bgl) (mB)

 WS 3 0.0 0 0.0 5.8 16.3 79.0 Dry 1018

 WS 5 0.0 0 0.0 3.4 17.3 79.1 Dry 1018

 WS 9 0.0 0 0.0 0.1 21.2 78.7 Dry 1018

Notes:

Monitoring should be for not less than 3 Minutes. However, if high concentrations of gases initially recorded, monitoring should be for up to 10 mins.

* LEL = Explosive Limit = 5%v/v

ND - Not Detected

 Relevant Information at times of monitoring

 Contract:

Monitored by:  S Edwards Academy Business Park

Weather : Knowsley

Equipment used:  LMS Type G3 xi Gas Meter  Date:

Visible signs of vegetation stress: 11.09.15

Boreholes sampled for laboratory analysis:

 Job No.

Other comments / observations:

 Sheet No.

5

     Geo-Ventures (UK) Limited
                   70 Riverside Close, Waterside, Howley, Warrington, Cheshire WA1 2JD

                                         Tel.  01925 240476  email:  paul.platt@geoventures.co.uk



 Ground Gas Monitoring Record

Borehole Gas Flow Borehole Methane Methane Carbon Dioxide Oxygen Nitrogen Depth Atmospheric Comments

(l/hr) Pressure (% v/v) (%LEL*) (%v/v) (%v/v) (%v/v) to water Pressure

(Pa) Initial Steady Initial Steady Initial Steady Initial Steady Initial Steady (m bgl) (mB)

 WS 3 0.0 0 0.0 5.7 15.2 79.0 Dry 1035

 WS 5 0.0 0 0.0 3.5 17.8 78.7 Dry 1035

 WS 9 0.0 0 0.0 0.0 21.4 78.5 Dry 1035

Notes:

Monitoring should be for not less than 3 Minutes. However, if high concentrations of gases initially recorded, monitoring should be for up to 10 mins.

* LEL = Explosive Limit = 5%v/v

ND - Not Detected

 Relevant Information at times of monitoring

 Contract:

Monitored by:  D Leach Academy Business Park

Weather :  Dry Knowsley

Equipment used:  LMS Type G3 xi Gas Meter  Date:

Visible signs of vegetation stress: 01.10.15

Boreholes sampled for laboratory analysis:

 Job No.

Other comments / observations:

 Sheet No.

6

     Geo-Ventures (UK) Limited
                   70 Riverside Close, Waterside, Howley, Warrington, Cheshire WA1 2JD

                                         Tel.  01925 240476  email:  paul.platt@geoventures.co.uk



 

  

WML Consulting  Academy Business Park, Lees Road 
Report No. 7633/G/03  May 2017 

Civil, Structural and Geotechnical Engineers 

APPENDIX 04 

Site Assessment Criteria 



 

Copyright Land Quality Management Limited reproduced with permission; Publication Number S4UL3240. All rights reserved. 
* Where not included in the S4UL’s criteria for a limited number of contaminants, namely lead, have been derived by DEFRA in their 
document entitled SP1010: Development of Category 4 Screening Levels for Assessment of Land Affected by Contamination, April 2014.  
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Screening Levels  

for  
“Commercial” end use 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Contaminant 
Screening Levels for 

Commercial End Use 6% SOM 
(mg/kg) 

Metals 

Arsenic  640 

Boron  240000 

Cadmium  190 

Chromium VI 33 

Copper 68000 

Lead* 2330 

Mercury  58 

Nickel  980 

Selenium  12000 

Vanadium 9000 

Zinc 730000 

Non – Metals 

Polyaromatic Hydrocarbons (PAHs) 1% SOM (mg/kg) 

Benz[a]anthracene 170 

Benzo[a]pyrene 35 

Benzo[b]fluoranthene 44 

Benzo[ghi]perylene 3900 

Benzo[k]fluoranthene 1200 

Chrysene 350 

Dibenz[ah]anthracene 3.5 

Fluoranthene 23000 

Indeno[123-cd]pyrene 500 

Naphthalene 190 

Phenol  440 

Pyrene 54000 



 

Copyright Land Quality Management Limited reproduced with permission; Publication Number S4UL3240. All rights reserved. 
* Where not included in the S4UL’s criteria for a limited number of contaminants, namely lead, have been derived by DEFRA in their 
document entitled SP1010: Development of Category 4 Screening Levels for Assessment of Land Affected by Contamination, April 2014.  
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Contaminant 
Screening Levels for 

Commercial End Use (mg/kg) 

Volatile Organic Compounds – VOCs (1% SOM) 

Benzene 27 

Ethylbenzene 16 

Toluene 56000 

Xylene 5900 

Total Petroleum Hydrocarbons – TPH (1% SOM)  

Aliphatic C5-6 32000 

Aliphatic C6-8 7800 

Aliphatic C8-10 2000 

Aliphatic C10-12 9700 

Aliphatic C12-16 59000 

Aliphatic C16-35 1600000 

Aliphatic C35 - 44 1600000 

Aromatic C5 - 7 26000 

Aromatic C7 - 8 56000 

Aromatic C8-10 3500 

Aromatic C10-12 16000 

Aromatic C12-16 36000 

Aromatic C16-21 28000 

Aromatic C21-35 28000 

Aromatic C35 - 44 28000 


