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1. Summary 

1.1 Context  

1.1.1 Capita Property and Infrastructure Limited was appointed by Helioslough Limited to undertake a 

Ground Contamination Assessment and Remediation Strategy of Area 2 of the Radlett Strategic 

Rail Freight Interchange (SRFI) scheme.  The development at Area 1 (reported separately) 

comprises construction of an intermodal terminal, rail and road served distribution units and 

associated infrastructure.  A new rail line is proposed to service Area 1 via a link from the 

adjacent Midland Mainline; this link will pass through Area 2.  A visual / acoustic mound up to 

12m high is proposed to be constructed to the east of the new rail line, along most of the 

eastern side of Area 2. No public access is anticipated to be permitted onto the site, other than 

along a footpath at the northern end. 

1.1.2 Available records indicate that the site, which covers an area of about 26 hectares, was in 

agricultural use from at least 1883 until the 1960s.  Quarrying for sand and gravel took place in 

the 1960s and ’70s and the resultant voids were used for landfilling of household and 

commercial wastes in the 1970s and ‘80s.  The site is currently disused land with sporadic, 

locally dense, vegetation cover and some drainage ditches are also present.  

1.2 Ground Conditions  

1.2.1 Intrusive ground investigation works were undertaken by Capita during the period 7th July to 

1st August 2016.  This comprised 9No boreholes by cable percussion (BH51 to BH58, base 

depths 15 to 17mbgl; plus BH58A, base depth 6m); and 23No mechanically excavated trial pits 

(TP51 to TP73).  

1.2.2 The whole of the site was found to be surfaced with a layer of topsoil between about 0.1 and 

0.5m thick.  In areas of historic landfilling this was generally underlain by: 1 to 2m gravelly clay 

(possible landfill capping); 4 to 6m landfill (a mix of domestic refuse and commercial and 

construction type wastes) and 1 to 2 clayey / gravelly base layer of re-worked soil (possible 

landfill lining).  

1.2.3 The underlying natural soils, which were detected at much shallower depths outside landfilled 

areas, comprised the Kesgrave Catchment Subgroup (interbedded gravelly clay and clayey 

sand layers over sand and gravel) over Chalk. The top of the Chalk was reached at between 

about 9 and 14mbgl.  

1.2.4 The Chalk is a Principal aquifer and the site lies within groundwater source protection zone 2 

(Outer zone), but is located directly adjacent to zone 1 (to the south-west).  

1.2.5 Resting groundwater was found to lie at between about 64mAOD (9.3mbgl) at the northern end 

of Area 2, falling to about 60.5mAOD (14.1mbgl) in the south-east corner.  This generally 

coincides with the lower sand and gravel of the Kesgrave and the top of the underlying Chalk.  

Flow is directed towards the south / south-east at an approximate gradient of 1:230.  Pockets of 

perched water were recorded in the landfill at about 3mbgl.  
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1.3 Ground Contamination  

1.3.1 32No soil, 5No soil leachate and 10No groundwater samples obtained during the Capita 

investigation were submitted for laboratory analysis of a range of potential contaminants.  This 

included petroleum hydrocarbons, metals / metalloids, volatile organic compounds and 

asbestos.  

1.3.2 Results were compared to applicable generic assessment criteria (GACs) for sites with a 

commercial end use and protective of a Principal aquifer.  The majority of contaminant 

concentrations were well below the GACs, with the exception of two very marginal exceedances 

of the GAC for chromium VI, which are not considered to be significant.  No exceedances of the 

groundwater GACs were recorded in the leachate samples, and in groundwater itself there was 

a single marginal exceedance of the GAC for boron.   

1.3.3 Asbestos (chrysotile and amosite) was detected in several landfill samples suggesting 

fragments of asbestos containing materials are locally present throughout.  However these 

underlie the existing ‘capping’ layer.  

1.3.4 On the basis of the laboratory data and site observations it is concluded that, in its current 

condition, risks to both human health and controlled water receptors are relatively Low.  

However the proposed construction of large visual / acoustic earth screening bunds over the 

landfill could potentially, through compression of the ground, give rise the release of chemical 

contaminants (if present) down into underlying soils and groundwater.  The apparent presence 

of a ‘lining’ layer below the landfill will likely mitigate such risks however further evaluation of 

this specific matter is recommended.  

1.3.5 Elevated concentrations of methane (maximum 57.6% by volume) and carbon dioxide 

(maximum 29.7% by volume) have been detected below the site.  Low gas flow rates were 

detected (maximum 0.2 l/hr).  Notwithstanding these concentrations, in the absence of any new 

buildings within Area 2 the risks to human health and property in this regard are Low.  

1.3.6 A reactive remediation strategy is recommended to address any localised ‘hotspots’ of 

significant contamination that might yet be discovered during the development.  
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2. Introduction  

2.1 Appointment  

2.1.1 Capita Property and Infrastructure Limited was appointed by Helioslough Limited (the Client) to 

undertake a Ground Contamination Assessment and Remediation Strategy for the proposed 

Radlett Strategic Rail Freight Interchange (SRFI) in Hertfordshire.  This report relates to Area 2 

of the development.  

2.2 Proposed Development  

2.2.1 The Radlett SRFI scheme comprises construction of an intermodal terminal and rail and road 

served distribution units (331,665m2 in Use Class B8 including ancillary B1/B2 floorspace) 

within Area 1, with associated road, rail and other infrastructure facilities and works within 

Areas 1 and 2 (including earth mounds and a Park Street/Frogmore relief road), in a 

landscaped setting. 

2.2.2 A new rail line is proposed to service the development via a link from the adjacent Midland 

Mainline.  This link will pass through Area 2 before entering Area 1 at approximately the mid-

point of its eastern boundary.  A visual / acoustic mound is proposed to be constructed to the 

east of the new rail link, along most of the eastern side of Area 2.  The top of the bund will be up 

to 12m above adjacent levels.  A number of ecological ponds are also proposed to be 

constructed at the site to create new wildlife habitat.  

2.2.3 Further landscaping and other works are proposed within Areas 3 to 8 inclusive to provide 

publicly accessible open land and community forest.  

2.2.4 An architect’s drawing illustrating the proposed development layout at Areas 1 and 2 is provided 

in Appendix A.  

2.3 Previous Reports  

2.3.1 Capita has been provided with the following previous report covering Areas 2 to 8, produced by 

WSP Environmental Ltd:  

 Preliminary Contaminated Land and Ground Gas Assessment, Country Park, Strategic 

Rail Freight Interchange, Radlett, dated October 2007.  

2.3.2 WSP also produced a separate report covering Area 1:  

 Phase 1 Environmental Audit, Radlett Aerodrome, job number 12021964 dated 

October 2004.  

2.4 Planning Context and Report Purpose 

2.4.1 The Radlett SRFI scheme benefits from outline planning consent granted by the Secretary of 

State for Communities and Local Government in July 2014 (ref. APP/B1930/A/09/2109433).  

2.4.2 Condition 24 of the consent relates to ground contamination and states: 
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24.1  The development shall not be commenced on any Area until the following components of 

a scheme to deal with the risks associated with contamination of the relevant Area has 

been submitted to and approved in writing by the local planning authority:  

(a) A preliminary risk assessment which has identified:  

(i) all previous uses  

(ii) potential contaminants associated with those uses  

(iii) a conceptual model of the site indicating sources, pathways and receptors  

(iv) potentially unacceptable risks arising from contamination at the site.  

(b)  A site investigation scheme, based on (a) to provide information for a detailed 

assessment of the risk to all receptors that may be affected, including those off 

site. 

(c)  The site investigation results and the detailed risk assessment and, based on 

these, an options appraisal and remediation strategy giving full details of the 

remediation measures required and how they are to be undertaken.  

(d) A verification plan providing details of the data that will be collected in order to 

demonstrate that the works set out in (c) are complete and identifying any 

requirements for longer-term monitoring of pollutant linkages, maintenance and 

arrangements for contingency action.  

24.2 Any changes to the approved remediation strategy and the longer-term monitoring 

require the express consent of the local planning authority. The remediation strategy and 

longer-term monitoring shall be implemented as approved.  

24.3  The development shall not be commenced on any Area until a verification report 

demonstrating completion of the works set out in the approved remediation strategy and 

the effectiveness of the remediation on the relevant Area has been submitted to and 

approved in writing by the local planning authority. The report shall include results of 

sampling and monitoring carried out in accordance with the approved verification plan to 

demonstrate that the site remediation criteria have been met. It shall also include any 

plan (a long-term monitoring and maintenance plan) for longer-term monitoring of 

pollutant linkages, maintenance and arrangements for contingency action, as identified in 

the verification plan, and for the reporting of this to the local planning authority. 

24.4 If during development of the relevant Area contamination not previously identified is 

found to be present at the site then no further development shall be carried out on that 

Area until the developer has submitted to and obtained written approval from the local 

planning authority for an amendment to the approved remediation strategy detailing how 

this unsuspected contamination shall be dealt with. 

 

2.4.3 This report is intended to meet the requirements of Condition 24.1 parts (a), (b) and (c) for 

Area 2.  
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4. Environmental Setting and Site History 

4.1 Introduction  

4.1.1 A site specific Landmark Envirocheck Report was procured by Capita as part of this 

assessment to provide information on the site’s environmental setting and previous 

development history.  A copy of the data is included in Appendix K.  

4.2 Mapped Geology  

4.2.1 Geological map extracts from the British Geological Survey Digital Geological Map of Great 

Britain at 1:50,000 scale indicates the site to be underlain by superficial deposits of the 

Kesgrave Catchment Subgroup.  This lithology is described as ‘sand and gravel’.  

4.2.2 The underlying solid geology comprises the Lewes Nodular Chalk Formation and Seaford Chalk 

Formation (Undifferentiated).  

4.2.3 As discussed in Section 4.5 below, some of the site is known to have been historically quarried 

for sand and gravel and the resultant voids used for landfilling.  Whilst the presence of landfill / 

artificial ground is not reflected in the mapped geology, extensive landfill waste has been 

detected below parts of the site.  This is discussed in detail in Sections 4.5, 5 and 8 of this 

report.   

4.3 Hydrogeology  

4.3.1 According to datasets presented in the Envirocheck report, the sedimentary bedrock (i.e. Chalk 

of the Lewes Nodular Chalk Formation and Seaford Chalk Formation) is characterised as a 

Principal Aquifer. This is related to layers of rock that have high intergranular and/or fracture 

permeability - meaning they usually provide a high level of water storage.  They may support 

water supply and/or river base flow on a strategic scale. 

4.3.2 The superficial Kesgrave deposits are characterised as a “Secondary A” aquifer, which normally 

applies to permeable layers (intergranular flow) capable of supporting water supplies at a local 

rather than strategic scale, and in some cases forming an important source of base flow to 

rivers. 

4.3.3 The site is situated within groundwater source protection zone 2 (Outer zone), related to an 

abstraction >1km to the south / south-west.  The Inner part of this SPZ extends almost to the 

site’s south-western corner but does not appear to reach the site itself.  

4.3.4 Information from the Envirocheck report relating to the nearest groundwater abstractions is 

summarised in the following table:  

Operator name(s) Details Location 

Lafarge Redland 

Aggregates 

2No boreholes at Radlett Pit, Park Street, Herts. 

Licence 28/39/28/0512.  

Used for mineral products: make up or top up water.  

Start date June 1998 and October 2001, end date not 

provided (but assumed terminated). 

400m north-

west, within 

Radlett SRFI 

Area 1.  
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Mr G C Woollatt Borehole at Hedges Farm, North Orbital Rd, St Albans 

Licence 28/39/28/0418.  

General farming and domestic usage. Daily rate 5 m3.  

Start date April 1975, end date not provided (assumed 

still operational)  

1km north-

west, within 

Radlett SRFI 

Area 1. 

Mr R Parker 4No artesian boreholes at Burydell Lane, Park Street.  

Licence 28/39/28/0186 

Used for aquaculture fish farm / cress pond 

throughflow.  

Start dates June 1998 or April 2008, end dates not 

provided (assumed still active).  

Off site circa 

1.2km west  

Barnet Community 

Healthcare Trust 

Borehole at Napsbury Hospital.  Licence 28/39/0506 

Used for drinking, cooking, sanitary, washing 

Daily rate: 600 m3.  

Permit start date July 1996, end date not provided 

(assumed still active) 

Off site circa 

1km to the 

north.  

4.3.5 There are a number of active groundwater abstractions associated with Lafarge / Tarmac 

Aggregates Ltd, approximately 500m to the south of Area 2 at an operational manufacturing 

facility off Harper Lane.  These are used for industrial purposes including mineral production 

and dust suppression. 

4.4 Hydrology  

4.4.1 The nearest significant surface watercourse is the River Colne which is situated about 500 m 

east of the site and flows in a southerly direction. .   

4.4.2 The River Ver is located about 1 km west of the site at its nearest point.  

4.4.3 There are no known surface water abstractions in the site vicinity.  

4.5 Site History / Historical Landfilling 

OS Mapping 

4.5.1 Historical OS map extracts (see Appendix L) indicate the site comprised undeveloped, assumed 

agricultural land from at least 1883 until the 1960s / early 1970s.   

4.5.2 A gravel extraction pit is illustrated on a 1964-65 OS extract, the northern extent of which 

appears to be just beyond the site’s southern boundary (under what is now the M25 and 

disused land to the south).  

4.5.3 The next available map extract is dated 1972 and indicates a gravel quarry in the south-eastern 

sector of the site, and the off-site worked area to the south is denoted ‘pit - disused’.   

4.5.4 The term ‘Gravel Pit’ is given on a 1990 extract, in the site’s southern sector, but the extents of 

the pit are not identified.  This extract is the earliest to map the M25 on the southern boundary, 

with a bridge over the motorway connecting the site with the land to the south. 



 
    

Radlett SRFI – Area 2 
4 October 2016 

   

 

Page 8 

4.5.5 A 1999 extract illustrates all of the southern half of the site as a sand or gravel pit, although a 

1999 aerial photograph suggests this was no longer operational and the site to be 

predominantly vegetated.  

2007 Report and Envirocheck Records  

4.5.6 The 2007 contaminated land assessment notes that two waste licenses were in operation at the 

site: ref. 77/20 along the southern boundary and license 78/48 (known as Napsbury Tip) along 

the eastern boundary.  These were both in former sand and gravel extraction pits.  This is 

consistent with details contained within the recent Envirocheck report, as summarised in the 

following table:  

Landfill Type  Details Date of operation Location details 

Historical Landfill 

and Local Authority 

Registered Landfill 

and Registered 

Landfill Site 

Licence ref: 78/048 

Operator:  

Redland Aggregates Ltd. 

Location: Napsbury, London 

Colney 

Deposited material: Included 

inert, commercial and 

household waste.  

.Very large input rate 

(>250,000 tonnes per year). 

1978 – 1981 Mapped extent 

covers north-

south swathe 

circa 75-100m 

wide along most 

of eastern 

boundary.  

Historical Landfill 

and Local Authority 

Registered Landfill 

and Registered 

Landfill Site 

Licence ref 77/020 

Operator:  

Redland Aggregates Ltd. 

Location: Harper Lane Quarry  

Deposited waste: Included 

inert, commercial and 

household; domestic; 

putrescible solid; non-

putrescible and non-

hazardous solid; rubble and 

excavated spoil.   

1954 - 1983 Mapped extent 

covers circa 25m 

margin along 

entire southern 

boundary and 

continues 

southwards 

under the M25 

and beyond.  

4.5.7 Consultation with St Albans District Council undertaken as part of the 2007 assessment 

indicated: 

 License 78/48 stipulated a cover layer of clay reject material not less than 30cm thick 

should be placed over the uppermost waste layer.  The clay layer should be covered by 

not less than 60cm overburden or subsoil.  
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4.5.8 In addition to the above there are a number of off-site ‘landfill’ records listed in the Envirocheck 

database. These are:   

Landfill Type  Details Date of operation Location details 

Historic landfill Located at Frogmore, 

identified as disused 

workings. 

Not provided Immediately west of 

site at Radlett SRFI 

Area 1 

Local Authority 

Recorded Landfill 

Site 

Located at Radlett 

Airfield, no further details 

provided. 

Not provided Immediately west of 

site at Radlett SRFI 

Area 1 

Historical Landfill Redland Aggregate Ltd. 

Deposited material 

included inert waster. 

1985 - 1986 Circa 200m west 

within Radlett SRFI 

Area 5.  

Historical Landfill 

and Registered 

Landfill  

Redland Aggregate Ltd 

Licence 83/149 

Moor Mill Quarry 

1983 - unknown Circa 500m west / 

south-west within 

Radlett SRFI Area 5. 

4.5.9 The landfill listings at Radlett SRFI Area 1 relate to infilled sand and gravel quarry pits in the 

southern half of the former aerodrome.  There is no indication that any importing of waste took 

place at that area, and this has been confirmed through intrusive investigation.  Further details 

are set out in the Capita ground contamination assessment report for Area 1 (ref. CS-070751-

PE-16-134-R dated August 2016).  

4.6 Radon  

4.6.1 The Indicative Atlas of Radon in England and Wales (2007) produced by the Health Protection 

Agency (now part of Public Health England) indicates that the number of homes within the 

vicinity of the site that are above the radon action level is less than 1%.  Therefore the site is 

considered low risk in this regard and is not in area likely to be affected by naturally occurring 

radon gas.   
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5. Existing Borehole Records  

5.1 Introduction  

5.1.1 Capita has been provided with records supplied by Tarmac Aggregates Limited related to 

boreholes formed at the site in 1981 and 1991.   

5.1.2 All of the 1981 boreholes and most of those formed in 1991 were positioned outside the areas 

reportedly subject to historic landfilling.  Copies of the records, comprising borehole logs and 

location plans, are included as Appendix F of this report.  

5.2 1981 boreholes 

5.2.1 4No boreholes, referenced No. 1 to No. 4, were drilled at a location named ‘West of Napsbury 

landfill site, Radlett’.  No record is provided in relation to borehole No 1 but the logs for Nos 2 

to 4 indicate the following generalised stratigraphic sequence:  

 Stoney or sandy topsoil from surface to between 0.25 and 0.35m over 

 Interbedded sandy and gravelly clay / clayey gravel to about 5m over 

 Orange brown sand and gravel with large flints to about 8m to 11.5m over 

 Soft to firm white Chalk with flints to > 29m 

5.2.2 100mm diameter PVC monitoring wells were installed in each borehole, comprising 5m of plain 

pipe and 12m of slotted (i.e. 17m base depth).  Groundwater levels are indicated to have been 

between 8.7 and 9.5m below top of casing (casing is assumed to have been just above ground 

level).  

5.3 1991 boreholes 

5.3.1 19No boreholes were formed by / on behalf of Redland Aggregates in 1991.  The location plan 

provided illustrates the areas within the site considered to have been historically “Worked and 

Filled” - at the northern end and eastern side of the site - and defines the remaining areas as 

“Not Worked”.  This broadly corresponds with the landfill records discussed in Section 4.6 

above.  

5.3.2 Four boreholes (BH1, BH9, BH13 and BH16) were positioned in the “Worked and Filled” area 

and reached base depths of between 1.2 and 1.5m only.  They recorded 0.15 to 0.3m of topsoil 

over 0.3 to 0.9m brown clay, over ‘hard clay’ with bricks and rubble the base of which was not 

proven.  These strata may relate to the ‘capping layer’ stipulated in landfill licence 78/48, as 

referred to in the 2007 WSP report.  

5.3.3 The remaining 15No boreholes, all in the “Not Worked” area, predominantly reached base 

depths of between about 6m and 15m and recorded similar conditions to the 1981 boreholes: 

 Topsoil from surface to between 0.25 and 0.35m over 

 Interbedded sandy and gravelly clay / silty sand / clayey gravel to between about 

5m and 7mbgl over 
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 Sandy gravel with some thin silty / clayey bands to between about 6m and 10m (but as 

deep as 13.8m in BH3 in the south-west corner) over 

 Chalk, base not proven.  
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6. Preliminary Conceptual Model 

6.1 Introduction  

6.1.1 A preliminary Conceptual Site Model (CSM) has been developed by Capita in the context of the 

proposed site redevelopment to summarise potential ground contamination risks on the basis of 

the existing information set out in this report.  The CSM was used to inform the design and 

requirements of the intrusive investigation.  

6.2 Contaminated Land Legislative Background  

6.2.1 Part 2A of the Environmental Protection Act 1990, implemented by Section 57 of the 

Environment Act 1995, provides a statutory definition of contaminated land in which land is only 

defined as contaminated if there is a significant “contaminant linkage”.  Statutory Guidance in 

relation to the Act was published by DEFRA in April 2012 and confirmed that for a risk to exist 

there must be one or more contaminant-pathway-receptor linkages by which a relevant receptor 

might be affected by the contaminants in question.  All three elements of a linkage must be 

present before land can be considered potentially to be contaminated.  

6.2.2 The development of a Conceptual Site Model comprises a review of available data to establish 

the potential presence and nature of contaminants, pathways and receptors.  In the case of this 

assessment the data includes the site’s environmental setting and sensitivities, its current and 

historical land use, the previous exploratory hole records, the 2007 contaminated land report 

and the proposed development type.  Where a contaminant linkage could be present, the status 

is described as potentially active.  This does not necessarily mean that a risk exists, but that 

further risk assessment is required which could include intrusive investigation and/or modelling.  

6.2.3 The determination of potentially active linkages comprises the Preliminary Risk Assessment 

(‘PRA’ as defined in DEFRA and EA (2004)).  The definition of Areas of Potential Concern 

(APCs) brings together any relevant groups of contaminant linkages and forms the 

basis/rationale for further works. 

6.3 Conceptual Site Model  

6.3.1 The following potential contaminant linkages are considered to exist:  

Source 
Pathways 

Receptors 
Primary Secondary 

 Landfill materials, both on 
site and off site to the 
south 

 

 Petroleum 
hydrocarbons 

 BTEX compounds 

 PAHs 

 Volatile organic 
compounds  

 Asbestos 

 Metals / 
metalloids 

 Groundwater migration 

 Infiltration and leaching  

 Direct ingestion 

 Dermal contact 

 Inhalation 

 Plant uptake 

 Vertical migration 

 Current site 
occupants / 
trespassers 

 Adjacent site users 

 Construction 
workers 

 Groundwater 
(Principal chalk 
and Secondary 
gravel aquifers) 
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Source 
Pathways 

Receptors 
Primary Secondary 

 Sulphates 

 Inorganics 

 Ground gases 

 Surface Water – 
River Colne to the 
east  

 Future landscaping  

6.3.2 The principal Areas of Potential Concern (APC) which the intrusive investigation was intended 

to address were:  

Area of Potential Concern  Comment 

Groundwater Given the chalk’s Principal Aquifer designation and the site’s 

location within an outer source protection zone, groundwater 

quality should be assessed as part of the intrusive 

investigation.  

Landfill and underlying 

natural soils  

Assessment of soil and soil leachate samples should be 

carried out for a range of possible chemical contaminants.  

Ground Gases Ground gases may be generated from degradation of landfill 

materials, although risks in this regard should be Low given 

the absence of any new property development at Area 2.   
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7. Ground Investigation 

7.1 Scope  

7.1.1 Intrusive ground investigation works were undertaken by Capita during the period 7th July to 

1st August 2016 and comprised:  

 Eight boreholes by cable percussion (BH51 to BH58), to base depths of between 15m 

and 17m below ground level.  One additional borehole – BH58A – was also drilled, to a 

base depth of 6.0m.   

 Twenty-three mechanically excavated trial pits (TP51 to TP73), all backfilled with 

arisings on completion.  

 Collection of representative soil and groundwater samples for laboratory testing.  

 Ground gas and water level monitoring on a single occasion in August 2016, with 

further rounds of monitoring proposed.  

7.1.2 Each borehole was installed with HDPE monitoring standpipes (50mm internal diameter).  At 

BH52, BH54, BH56 and BH58 this comprised dual ‘nested’ installations with response zones 

sealed within both the shallow and deeper lithological units.  A single standpipe was installed in 

the remaining locations. 

7.1.3 Exploratory hole locations are shown in relation to both the current and proposed site layouts on 

Figures 510/P00 and 511/P00 in Appendix C.  Stratigraphic and borehole monitoring well 

details are shown on the logs in Appendix G.  

7.2 Chemical Testing  

7.2.1 32No soil and 10No groundwater samples were obtained from the Capita exploratory holes and 

submitted to i2 Analytical Ltd, Watford for analysis of a range of chemical determinands.  5No 

soil leachates tests were also undertaken.  

7.2.2 Based on visual inspection of the ground, the findings of the previous investigations and the 

PCM, the samples were tested for some or all of the following potential contaminants: 

 Total Petroleum Hydrocarbons (TPH) speciated for the Criteria Working Group (CWG) 

suite of hydrocarbon bands 

 Speciated (US EPA 16) Polycyclic Aromatic Hydrocarbons (PAH) 

 Benzene, toluene, ethyl benzene and xylenes (BTEX) 

 Volatile organic compounds (VOCs) 

 Metals and metalloids (As, B (w/s), Cd, Cr, Cu, Hg, Ni, Pb, Se, V, Zn) 

 Water soluble sulphate 

 pH 

 Asbestos (in soil only) 
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7.2.3 The results of the chemical testing are presented in the laboratory reports in Appendix H. 
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8. Ground Conditions 

8.1 Introduction  

8.1.1 As anticipated based on the existing information, ground conditions encountered in the 

exploratory holes varied according to their location either within or outside previously landfilled 

areas.  The extent of the landfill was broadly in accordance with the available existing records.  

Drawings (ref. 014/P00 and 015/P00) illustrating the area affected by landfilling, based on the 

findings of the Capita investigation, are provided in Appendix D.  

8.2 Landfilled Areas 

8.2.1 In areas of past landfilling the following lithological sequence was recorded:  

Stratum Thickness 

range (m) 

Level range to top of 

lithology (mAOD) 

Level range to base 

of lithology (mAOD) 

Topsoil  
0.3 to 0.4 

Average: 0.32 
70.44 to 76.06 70.04 to 75.76 

Possible Capping 
0.8 to 2.4 

Average: 1.62 
70.04 to 75.76 68.64 to 74.36 

Landfill 
0.3 to 6.2 

Average: 3.8 
68.64 to 74.36 64.14 to 74.06 

Possible Lining / 

underlying Made Ground 

0.9 to 3.5 

Average: 1.88 
64.14 to 74.06 62.75 to 70.56 

Kesgrave 
1.6 to 7.3 

Average: 3.73 
62.75 to 70.56 59.25 to 62.71 

Chalk  Not proven 59.25 to 62.71 Not proven 

8.3 Non Landfilled Areas 

8.3.1 In areas where landfill was not present the lithological sequence comprised:  

Stratum Thickness 

range (m) 

Level range to top of 

lithology (mAOD) 

Level range to base 

of lithology (mAOD) 

Topsoil 
0.1 to 0.5 

Average: 0.28 
67.94 to 73.94 67.97 to 73.54 

Made Ground 
0.0 to 1.7 

Average: 0.78 
67.97 to 73.54 66.79 to 72.74 

Kesgrave 

(clayey overburden) 

3.0 to 8.2 

Average: 5.3 
66.79 to 72.74 63.04 to 67.84 

Kesgrave   

(sand and gravel) 

3.2 to 5.4 

Average: 4.58 
63.04 to 67.84 59.84 to 62.77 
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Stratum Thickness 

range (m) 

Level range to top of 

lithology (mAOD) 

Level range to base 

of lithology (mAOD) 

Chalk Not proven 59.84 to 62.77 Not proven 

8.4 Topsoil  

8.4.1 Topsoil was present in all of the exploratory holes and comprised soft brown sandy and/or 

gravelly clay.  In landfilled areas its thickness between 0.2 and 0.4m (average 0.32m) whilst in 

non-landfilled areas the thickness range was 0.1 to 0.5m (average 0.28m).  The data indicates 

an overall average thickness of 0.3m.  

8.5 Possible Landfill Capping 

8.5.1 In exploratory holes where landfill was present, a roughly 1 to 2m thick layer of soft brown 

gravelly clay was recorded underlying the topsoil.  This clay horizon was sporadically entrained 

with fragments of brick, metal, glass or other anthropogenic materials but appeared to form a 

persistent unit of cohesive soil over the landfill.  As such this likely corresponds with a “capping” 

layer of varying thickness.  

8.6 Landfill 

8.6.1 Landfill was detected in two distinct areas of the site as indicated on Capita drawings 014 and 

015 in Appendix D.  Its horizontal distribution is such that there appear to be two separate 

‘cells’, one in the site’s south-eastern sector and one extending along the northern half of the 

eastern boundary, set back slightly from that boundary.  This broadly corresponds with the 1991 

data provided by Tarmac Aggregates (see Section 5 of this report).  

8.6.2 The landfill was typically between about 4 and 6m thick and the southern cell was generally 

overlain by a geotextile layer.  BH58A appears to have been situated on the south-western 

edge of the landfill (i.e. at the edge a former gravel extraction pit) and in this location the landfill 

thickness was just 0.3m.  

8.6.3 The landfill comprised a broad range of wastes, including domestic-type refuse comprising 

plastic bags and bottles, newspapers (some with dates visible: 1973, 1978 and 1981), metal 

cans and textiles.  In various locations car parts, tyres, timbers, plastic beams and ashy soil was 

also present, as well as items such as a mattress, books, pieces of carpet, tree branches and 

fragments of pipe.  The landfill also included ‘construction’ type wastes including fragments of 

brick, concrete and macadam (up circa 0.5m in diameter), often bound in a clayey matrix 

(estimated at approximately 15 to 25% by volume).   

8.7 Possible Landfill Lining / Underlying Made Ground  

8.7.1 A relatively thin horizon of soft to firm re-worked gravelly clay and/or clayey gravel was recorded 

below the landfill.  The thickness of this unit was typically 1 to 2m (although it was 3.5m at 

BH58A, where the overlying landfill was very thin) and its base was usually reached at between 

7m and 9m below ground level.  It is considered that this may possibly constitute a landfill 

‘lining’, or may simply be a horizon of re-worked natural soils of varying thickness upon which 

the landfill was placed.  
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8.8 Made Ground Outside Landfill Areas 

8.8.1 Outside the landfilled areas, an approximately 1m thick unit of Made Ground was encountered 

below the topsoil. This generally consisted of soft light grey/brown sandy and/or gravelly clay 

with occasional fragments of brick or rock.  

8.9 Kesgrave Catchment Subgroup  

8.9.1 Soils considered to form part of the Kesgrave Catchment Subgroup were detected in all 

exploratory holes below the Made Ground.  

8.9.2 Outside the landfilled areas the upper parts of the Kesgrave comprised interbedded horizons of 

sandy clay and clayey gravel overburden, with an average overall thickness of 5.3m.  This was 

underlain by between about 3 and 5m of sand and gravel, assumed to relate to the material 

historically extracted from the now-landfilled parts of the site.   

8.9.3 In the landfilled areas, below the basal ‘lining’ layer, a thin residual layer of Kesgrave sand and 

gravel was generally encountered.  This ranged in thickness between about 1.5 and 3m, 

although was locally thicker at the edge of the landfill pits.  

8.9.4 Across the whole of the site the base of the Kesgrave was reached at between 8.6 and 

14.3mbgl, corresponding to levels of between about 59.3 and 62.7mAOD.  

8.10 Undifferentiated Lewes Chalk / Seaford Chalk  

8.10.1 Chalk was encountered in all exploratory holes where the base of the Kesgrave was reached.  

The upper part of the lithology was recovered as soft white gravelly silt, corresponding with 

more weathered structureless material, grading to more structured chalk below about 14mbgl.  

The maximum borehole depth was 17mbgl.  

8.11 Visual/ Olfactory Evidence of Contamination 

8.11.1 Visual and/or olfactory evidence of suspected ground contamination was recorded during the 

investigation at the following locations: 

Location Depth Lithology  Details  

BH52 1.4 to 5.7 Landfill Faint suspected hydrocarbon odour 

BH58 15.0 to 15.5 Chalk Faint undefined malodour 

TP51 0.85 to 2.3 Landfill Organic, oily residue 

8.12 Obstructions  

8.12.1 Various obstructions such as concrete bollards, boulder sized brick and macadam fragments 

and large timbers were encountered throughout the landfill.  

8.13 Groundwater  

8.13.1 Measurement of resting groundwater levels in the borehole standpipes was undertaken on 3rd 

August 2016 (with further rounds planned), as summarised below:  
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Standpipe Response zone lithologies Water depth 

(mbgl) 

Water level 

(mAOD) 

BH51 Kesgrave / Chalk 9.33 64.17 

BH52 (shallow) Landfill 3.36 67.95 

BH52 (deep) Chalk 8.47 62.84 

BH53 Kesgrave / Chalk 10.93 62.14 

BH54 (shallow) Landfill 2.93 67.51 

BH54 (deep) Chalk 8.42 62.02 

BH55 Kesgrave / Chalk 9.09 61.64 

BH56 (shallow) Kesgrave Dry Dry 

BH56 (deep) Chalk 12.10 61.84 

BH57  Kesgrave / Chalk 10.88 61.37 

BH58 (shallow) Landfill 5.20 69.50 

BH58 (deep) Chalk 14.17 60.53 

BH58A 

(shallow) Landfill Dry Dry 

 

8.13.2 There was no evidence of free phase substances (light or dense non aqueous phase liquids – 

NAPL) in any of the wells during the monitoring.  

8.13.3 The data indicates that resting groundwater lies at between about 64mAOD at the northern end 

of Area 2, falling to about 60.5mAOD in the south-east corner.  This generally coincides with the 

lower sand and gravel of the Kesgrave and the top of the underlying Chalk.  

8.13.4 A plot of groundwater flow direction has been developed based on the above data and is 

presented as drawing 512/P00 in Appendix E.  It indicates flow to be directed towards the 

south / south-east at an approximate gradient of 1:230.  

8.13.5 It is noted that there is also a degree of perched groundwater within the landfill, at between 

about 3 and 5mbgl – this is not in continuity with the underlying Chalk aquifer.   
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9. Ground Gas Assessment  

9.1 Introduction  

9.1.1 Capita attended site on 3rd and 12th August 2016 to measure ground gas concentrations in the 

borehole monitoring wells, with further rounds of monitoring planned.  

9.1.2 The monitoring was undertaken using a Geotechnical Instruments GA5000 infra-red gas 

analyser for measurement of methane, carbon dioxide, oxygen and gas flow rate.   

9.2 2016 Field Data  

9.2.1 The table below summarises the recent Capita field data (presented in full in Appendix K):  

 

Standpipe 
Maximum CH4 

(%v/v) 

Maximum CO2 

(%v/v) 

Minimum O2 

(%v/v) 

Max Flow  

(l/hr) 

BH51 <0.1 0.5 19.3 0.3 

BH52 (shallow) 20.5 22.4 3.5 <0.1 

BH52 (deep) 22.0 27.1 2.9 0.1 

BH53 <0.1 0.6 19.2 0.2 

BH54 (shallow) 54.6 30.1 0.3 <0.1 

BH54 (deep) 15.5 11.8 13.2 <0.1 

BH55 <0.1 5.3 10.4 <0.1 

BH56 (shallow) <0.1 2.2 14.6 <0.1 

BH56 (deep) <0.1 2.4 12.2 0.2 

BH57 (deep) 27.8 12.8 5.9 0.1 

BH58 (shallow) 52.3 29.7 1.6 0.1 

BH58 (deep) 29.0 26.6 7.0 0.1 

BH58A 57.6 19.6 2.5 0.1 

NB: Analyser detection limits are 0.1% v/v for gas concentrations and 0.1l/hr for flow rate.   

9.3 1993 to 1997 Data  

9.3.1 Historical ground gas monitoring data is presented in the 2007 Contaminated Land and Ground 

Gas Assessment report.  This related to monitoring undertaken by MJ Carter Associates 

between February 1993 and February 1997.  

9.3.2 11No exploratory holes were monitored at that time (referenced GW2 to GW4 and P1 to P8 – 

see Appendix J).  Methane was not detected at all in 10 of these, but was recorded at a 

maximum of 32.7% in location P8.  Carbon dioxide was generally below 1% by volume, other 

than at GW2 (maximum 6%) and P8 (maximum 10.9%).  Depleted oxygen concentrations were 

recorded at these same two monitoring points.  

9.4 Assessment and Recommendations  

9.4.1 The Capita field data indicates: 
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 Very high concentrations of methane at BH52, BH54, BH57 and BH58 (between about 

15 and 55% by volume).  

 Elevated carbon dioxide (circa 20 to 30% by volume) was also detected in these 

locations.  

 The highest concentrations were detected in wells sealed within the landfill, indicating 

ongoing degradation (aerobic and anaerobic) of putrescible materials.  

 Ground gases were not detected in exploratory holes situated outside the landfilled 

areas.  

 Gas flow rates were in many cases below detection limits (<0.1 l/hr), but measurable 

flow was recorded at BH52, BH57 and BH58 (max 0.1 l/hr); BH53 and BH56 (max 0.2 

l/hr); and BH51 (max 0.3 l/hr).  

9.4.2 Ground gas risk assessment is based on BS 8485:2015 ‘Code of Practise for the design of 

protective measures for methane and carbon dioxide ground gases for new buildings’ and 

CIRIA publication C665 ‘Assessing Risks posed by Hazardous Ground Gases to Buildings’ 

(2007).  The methodology utilises the determination of hazardous gas flow rates based on gas 

concentrations multiplied by borehole flow rates, to define a characteristic gas situation (“CS”) 

for the site.  

9.4.3 However in the case of this site, no buildings are proposed to be constructed and there is 

proposed to be no public access on completion of the new rail chord, other than along a new 

footpath at the northern end of the site.  There is therefore no on-site receptor likely to be 

affected by the gassing landfill.  In this context there is considered to be a low risk associated 

with the measured gas concentrations and no mitigation measures are required.   
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10. Generic Quantitative Risk Assessment 

10.1 Introduction  

10.1.1 In line with CLR11 (DEFRA & EA, 2004), a Generic Quantitative Risk Assessment (GQRA) has 

been undertaken to determine the significance of any recorded chemical impacts at the site.  

The GQRA comprises the comparison of the measured ‘contaminant’ concentrations with 

Generic Assessment Criteria (GACs).  

10.1.2 The GACs for soil concentrations comprise either DEFRA Category 4 Screening Values 

(C4SLs), Land Quality Management Suitable 4 Use Levels (S4ULs) or values derived in house 

using CLEA version 1.6, all applicable to a “commercial” end use scenario.  The GACs for 

“liquid” concentrations comprise either drinking water standards or environmental quality 

standards protective of a Principal aquifer.  

10.1.3 The relevant statistical tests have been undertaken on the laboratory data where appropriate.  

The findings of the GQRA are presented below and the test output datasheets are provided in 

Appendix I.   

10.2 Laboratory Analysis – Soils  

10.2.1 32No soil samples were laboratory screened for the presence of asbestos containing materials.  

A positive identification was recorded in seven of these:  

Location Depth (mbgl) Asbestos ID 

TP51 0.75 Chrysotile, Crocidolite - Insulation lagging 

TP63 3.0 Amosite – loose fibres 

TP65 3.2 Amosite – loose fibres 

TP66 0.5 Chrysotile – loose fibres 

TP67 0.8 Chrysotile – insulation lagging 

TP70 2.5 Amosite – loose fibres 

TP71 2.5 Chrysotile – loose fibres 

10.2.2 All of the above exploratory holes were situated in landfilled areas: TP51 at the far northern end 

of the site, the remainder in the south-eastern sector.  

10.2.3 The samples were also analysed for a suite of typical metal and metalloid contaminants.  The 

table below summarises the results:   

Determinand 
GAC 

(mg/kg) 

Range of Results 

(mg/kg) 

No. samples exceeding 

GAC 

Arsenic  640 a 5.6 - 20 0 

Boron 110000 c 0.2 - 8.1 0 

Cadmium  410 a 0.2 - 5.1 0 

Chromium VI 49 a 21 - 59 2 

Copper 39000 c 8.3 - 110 0 

Lead 2230 a 7.3 - 560 0 

Mercury  58 b 0.3 - 1.6 0 
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Determinand 
GAC 

(mg/kg) 

Range of Results 

(mg/kg) 

No. samples exceeding 

GAC 

Nickel  980 b 10 - 39 0 

Selenium  12000 b 1 - 2 0 

Vanadium 5600 c 32 - 75 0 

Zinc 660000 c 32 - 710 0 

a denotes DEFRA C4SL 
b denotes LQM S4UL 
c denotes Capita GAC 

S4ULs are copyright of Land Quality Management Limited and reproduced with permission; publication 

number S4UL3296.  All rights reserved.   

10.2.4 Two very marginal exceedances of the GAC for chromium VI (49 mg/kg) were recorded: 

TP51 @ 0.75m: 59 mg/kg  

TP66 @ 0.50m: 50 mg/kg  

10.2.5 Laboratory analysis was carried out on the 32No samples for Total Petroleum Hydrocarbons 

and results are summarised as follows:  

Determinand GAC (mg/kg) 
Range of Results 

(mg/kg) 

No. samples 

exceeding GAC 

Aliphatic >C5-C6 2600 <0.1 0 

Aliphatic >C6-C8 5000 <0.1 0 

Aliphatic >C8-C10 1200 <0.1 0 

Aliphatic >C10-C12 6300 <1 - 11 0 

Aliphatic >C12-C16 25000 <2 - 27 0 

Aliphatic >C16-C21 N/A <8 - 90 0 

Aliphatic >C21-C35 N/A <8 - 600 0 

Aromatic C8-10 2200 <0.1  0 

Aromatic C10-12 9700 <1 - 16 0 

Aromatic C12-16 25000 <2 - 23 0 

Aromatic C16-21 27000 <10 - 150 0 

Aromatic C21-35 28000 <10 - 550 0 

10.2.6 None of the samples exceeded the GAC for any of the hydrocarbon fractions, with the majority 

below laboratory limits of detection.  Where positive detections were recorded (e.g. TP51 @ 

0.75m, TP63 @ 3.0m, TP71 @ 2.5m) the samples were of landfill waste and likely relate to 

small amounts of ‘oily residue’ as observed in a number of the exploratory holes.  

10.2.7 Results of analysis for Polynuclear Aromatic Hydrocarbons (PAH) and BTEX were as follows:  

Determinand GAC (mg/kg) 
Range of Results 

(mg/kg) 

No. samples 

exceeding GAC 

Benzo[a]anthracene 140 <0.1 - 4.1 0 

Benzo[a]pyrene 14 <0.1 - 3.7 0 

Benzo[b]fluoranthene 140 <0.1 - 5.2 0 
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Determinand GAC (mg/kg) 
Range of Results 

(mg/kg) 

No. samples 

exceeding GAC 

Benzo[ghi]perylene 140 <0.05 - 2.3 0 

Benzo[k]fluoranthene 150 <0.1 - 3.2 0 

Chrysene 1400 <0.05 - 5 0 

Dibenz[ah]anthracene 14 <0.1 - 0.5 0 

Fluoranthene 54000 <0.1 - 11 0 

Indeno[123-cd]pyrene 140 <0.1 - 1.8 0 

Naphthalene 75 <0.05 - 14 0 

Pyrene 76000 0.1 - 8.4 0 

Benzene 0.054 <0.001 0 

Toluene 92 <0.001 0 

Ethylbenzene 42 <0.001 0 

Xylenes 20 <0.001 0 

 

10.2.8 There were no exceedances of the GACs for these determinands.  

10.2.9 Six soil samples were analysed for a suite of volatile organic compounds and all concentrations 

were below laboratory limits of detection.  

10.3 Soil Leachate 

10.3.1 Five soil leachate samples were submitted for laboratory analysis a suite of metals / metalloids 

and PAH.   

10.3.2 All PAH compounds were recorded at concentrations below laboratory limits of detection. The 

metal/metalloid results have been compared with Capita GACs for a Principal aquifer and, as 

indicated below, there were no exceedances.  

Determinand GAC (µg/l) Range of Results (µg/l) No. exceeding GAC 

Arsenic 10 <1.1 - 6 0 

Boron 1000 29 - 320 0 

Cadmium 3 <0.08 - 0.21 0 

Chromium 50 <0.4 - 1.8 0 

Copper 2000 7 - 17 0 

Lead 10 2.1 - 9.8 0 

Mercury 1 <0.5 0 

Nickel 20 0.8 - 4.4 0 

Selenium 10 <4 0 

Zinc 5000 6.3 - 16 0 

10.4 Groundwater  

10.4.1 Ten samples of groundwater were obtained from the monitoring wells and submitted for 

laboratory analysis of a typical metals / metalloids suite.  As was the case for the leachates, 

Capita GACs for a Principal aquifer have been used as screening criteria to assess the 

measured contaminant concentrations.   
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10.4.2 Results are summarised below:  

Determinand GAC (µg/l) Range of Results (µg/l) No. exceeding GAC 

Arsenic 10 <0.15 - 0.93 0 

Boron 1000 20 - 1100 1 

Cadmium 3 <0.02 0 

Chromium 50 <0.2 - 0.5 0 

Copper 2000 <0.5 - 2.2 0 

Lead 10 <0.2 0 

Mercury 1 <0.05 0 

Nickel 20 <0.5 - 11 0 

Selenium 10 <0.6 - 1.9 0 

Zinc 5000 <0.5 - 70 0 

10.4.3 The results indicated one marginal exceedances of the GAC for boron: 

BH52 (shallow): 1100 µg/l  

10.4.4 The groundwater samples were also analysed for the TPH-CWG suite of hydrocarbon bands, 

and speciated PAH (US EPA 16 compounds).  Concentrations were below laboratory limits of 

detection in seven of the ten samples, with very slight detections of aromatic compounds 

recorded in BH52 and BH54: 

Determinand GAC (µg/l) 
TPH Concentration (µg/l) 

BH52 (shallow) BH54 (shallow) BH54 (deep) 

Aromatic C8-10 10 <10 <10 <10 

Aromatic C10-12 10 23 19 12 

Aromatic C12-16 10 <10 20 <10 

Aromatic C16-21 10 <10 <10 <10 

Aromatic C21-35 10 <10 <10 <10 

10.4.5 Concentrations of BTEX compounds were below detection limits (<1.0 µg/l) in all the 

groundwater samples. 

10.4.6 The analysis for PAHs were predominantly below laboratory detection limits, with a single 

exceedance of the GAC for naphthalene in BH52 (shallow): 

Naphthalene GAC:  10.0 µg/l 

BH52 (shallow):  13.3 µg/l 

10.5 Discussion and Conclusions  

10.5.1 The laboratory analysis data, and the observations made during the intrusive investigation, do 

not indicate any severe chemical contamination in soils or groundwater below the study site.  

10.5.2 It is noted that sporadic fragments and/or free fibres of asbestos / asbestos containing material 

were identified in several samples of the landfill in the site’s south-eastern sector, as well as in 

one sample from the ‘northern cell’.   
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10.5.3 Groundwater does not appear at present to be adversely impacted by either organic or 

inorganic constituents, and analysis of soil leachates does not suggest a significant future risk in 

this regard.  However it is recognised that substantial earth mounds are proposed to be 

constructed at the site and these will span over the landfilled areas.  As such consideration 

must be given to potential detrimental effects on groundwater quality should the mounds lead to 

compression and settlement of waste materials, potentially causing release of as-yet 

undetected contaminants.   

10.5.4 The table below provides an updated assessment of the previously identified areas of potential 

concern with associated mitigation measures given where appropriate:  

Area of Concern Comment 

Made Ground/ Fill 

materials  

Significant chemical contamination has not been detected in the 

landfilled waste or in soils above and below.  

 

It remains possible however that pockets or hotspots of 

contamination could yet be discovered.  It is suggested that these 

can be adequately dealt with under a reactive ‘discovery strategy’ 

(see below).  

 

Furthermore it is noted that public access will not be available to the 

main body of Area 2 so risks of direct contact with any locally 

chemically impacted soils (or those impacted by asbestos) will be 

much reduced.  A new footpath is proposed at the northern end of 

the site and it would be prudent to form an additional cover layer 

(circa 1m thick) of clean imported material along the route of the 

new footpath. This should ensure a robust barrier is maintained 

between users of the path and any underlying soils.  

 

Groundwater  No adverse chemical impacts have been detected in groundwater, 

including in the Chalk.  As such, in the site’s current condition, risks 

to the Principal aquifer, local surface water courses and nearby 

groundwater abstractions from site-derived chemical contamination 

appear to be relatively to be Low.  

 

As noted above, the proposed construction of large visual / acoustic 

screening bunds over the landfill could potentially give rise the 

release of chemical contaminants down into underlying soils.  The 

apparent presence of a ‘lining’ layer below the landfill will mitigate 

such risks however further evaluation of this specific matter is 

recommended.  

 

Ground gases Whilst elevated concentrations of methane and carbon dioxide have 

been detected below the site, the absence of any new buildings 

within Area 2 means risks in this regard are Low.  
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10.6 Reactive Remediation Strategy 

10.6.1 It is recommended that a ‘reactive’ strategy be implemented to address any areas of significant 

soil contamination discovered during the development which have not been identified during the 

ground investigation.  In the event that soils of potential concern are identified or suspected the 

following measures are proposed:  

 Sampling and laboratory analysis of suspected soils; 

 If the applicable Generic Assessment Criteria are exceeded, further selective 

excavation of the impacted soils should be undertaken from identified areas under 

close supervision.  Subject to risk assessment these may require ex situ treatment to 

allow re-use or removal from site to a suitably licensed waste disposal facility;  

 Validation samples should be obtained from the sides and the base of any such 

excavations (where possible); 

 The excavations should be backfilled with suitable material as determined by 

appropriate certification or chemical analysis. 

 Throughout these operations, due regard should be given to potential detrimental 

effects on the surroundings including noise and dust.  

10.6.2 The main development contractor will be responsible for the appropriate management of waste 

generated through this process, to include appropriate waste characterisation and where 

necessary waste acceptance criteria (WAC) testing prior to disposal.  

10.6.3 All laboratory testing should be undertaken to a method detection limit appropriate to the 

screening criteria, by a reputable laboratory with appropriate accreditation for the analyses 

required.   

10.6.4 Materials used to backfill excavations must be sorted and graded according to the Engineer’s 

earthworks specification.  

10.6.5 The quality of any materials brought to site should be ascertained at source and 

certification/testing should be provided before placement.  It is imperative that any imported fill 

does not contain contaminants at concentrations above the Generic Assessment Criteria for 

Commercial end-use.  
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11. Other Development Considerations 

11.1 Waste Soils Characterisation 

11.1.1 Any excavation works may potentially produce waste soils, for which appropriate waste 

management will be required. Off-site disposal of soil requires careful management and due 

consideration of appropriate legislation, guidance and Duty of Care responsibilities.  

11.1.2 The chemical analysis data indicates that the majority soils would likely be classified as ‘Non 

Hazardous’, should off-site disposal be required. However any soils with significant hydrocarbon 

or asbestos impacts will likely fall within the more onerous ‘Hazardous’ category.  

11.1.3 It must be noted that if off-site disposal is required it is for the receiving landfill to make the final 

determination of waste classification. In the event that disposal of Hazardous Waste is required, 

the material must undergo Waste Acceptance Criteria (WAC) testing. WAC testing has a typical 

turnaround time of a minimum 2 weeks and allowance for this should be made in any 

development programme. 

11.1.4 It would be prudent to implement a Materials Management Plan for the site in accordance with 

the CL:AIRE Development Industry Code of Practise (CoP) entitled ‘The Definition of Waste’ 

(September 2008).  This CoP allows the risk-based re-use of materials within the site boundary 

without the need for exemptions and adoption of waste classifications.  

11.2 Existing/Imported Fill 

11.2.1 Any existing/imported fill will be subject to specific quality requirements.  Allowance should be 

made for the testing of imported fill materials prior to emplacement to ensure suitability. 

11.3 Health, Safety and Environment 

11.3.1 Consideration should be given to the level of PPE made available to site operatives, taking 

cognisance of the content and findings of this and previous reports.  All relevant information 

should be forwarded to contractors/personnel working in the subsurface. 

11.3.2 All work on site should be conducted in accordance with appropriate Health and Safety 

guidance, with particular reference to HSG66 “Protection of Workers and the General Public 

during the Development of Contaminated Land”. 

11.3.3 Care should be taken to minimise the risk of potentially contaminative incidents occurring during 

redevelopment. Good working practices should be adopted during construction works in order 

to minimise the risk of contamination occurring as a result of spillage or leakage of fuels, oils or 

chemicals stored or used at the site during re-development. 

11.3.4 Any such materials should be sited on an impervious base within a bund and should be 

adequately secured.  In particular, care should be taken to prevent fuel, oils or other mobile 

contamination sources from entering any surface water drains at the site. 

11.3.5 Any such materials should be sited on an impervious base within a bund and should be 

adequately secured.  In particular, care should be taken to prevent fuel, oils or other mobile 

contamination sources from entering any surface water drains at the site. 
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11.3.6 Throughout any redevelopment works, due regard should be given to potential detrimental 

effects on the surroundings including noise, vibration, odour and dust.  
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Appendix B – Site Location Plans 
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Appendix C – Exploratory Hole Location Plans 
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Appendix D – Approximate Extent of Landfill  
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Appendix E – Groundwater Flow Plot  
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