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Executive Summary 

Approach 
This Contaminated Land Management Strategy (CLMS) describes the approach to the 
management of contaminated land associated with the Proposed Development of the London 
Resort.  The study area covered by this report includes both the Kent Project Site (Swanscombe 
Peninsula and the Resort Access Road) and the Essex (Tilbury) Project Site. 
 
The CLMS sets out an overarching strategy such that contamination risks for each of the areas of 
the Project Sites can be identified and managed during the Proposed Development. It provides a 
summary of best practice and considers options to mitigate contamination risks across the 
Project Site consistent with the aspirations of the Proposed Development.   
 
The CLMS follows the recommended phased approach (Environment Agency LCRM [1]): Stage 1 
– Risk assessment;  Stage 2 – Appraisal of remediation options; and Stage 3 – Remediation and 
verification.  In all of these stages, appropriate definition and consideration is given to the 
conceptual site model or the source-pathway-target approach.  If one of these three elements is 
absent, there is no risk of harm, whereas if there is a linkage between source and receptor then 
a risk-based approach is used to assess the significance or the risk and the means to mitigate it.  
 
Baseline information 
Currently, the Proposed Development is at Stage 1 and the large majority of the information on 
the ground conditions on the Project Site is based upon the desk based studies of existing and 
published information and monitoring data.  Preliminary Risk Assessments have established the 
potential for risks to people and the environment associated with the Proposed Development 
and land affected by contamination.   
 
This existing information is currently being supplemented by a programme of site-wide 
groundwater monitoring / sampling from existing groundwater wells and a substantial 
programme of ground investigation is planned for 2021. This programme of ground 
investigation will have combined geotechnical and geoenvironmental objectives (and 
archaeological / ecological where appropriate) and will comprise exploratory holes (e.g. trial pits 
and boreholes) sampling, testing and monitoring to characterise the soils, rocks and 
groundwater, surface water and ground gas regimes.   
 
Strategy definition 
Assessment of all of these data will determine the appropriate options for remedial design or 
action necessary to mitigate the identified risks.  This will be set out in a Remediation Strategy 
describing; how the remedial objectives and regulatory requirements will be met, how a 
sustainable approach will be incorporated, and how the remediation will be compatible with 
other aspects of the Proposed Development (e.g. construction, geotechnics and areas of 
archaeological or ecological sensitivity). 



THE LONDON RESORT ◆ CONTAMINATED LAND MANAGEMENT STRATEGY 

iv  

  

The appointed contractor(s) will prepare detailed plans of how the remediation will be 
implemented, defining the works to be carried out, the programme; the health, safety and 
environmental control regimes; the relevant licences and permits and provisions for unexpected 
contamination.   Monitoring and recording of the works will be carried out in order to provide 
evidence and confirmation of successful implementation of the works and enable completion of 
a Verification Report.  
 
Contamination risks  
There are potential risks to people (construction workers, neighbours site visitors and staff) and 
the natural and built environments associated with the potential ground contamination sources 
from former uses of the Project Sites (Made Ground / Fill from past and recent industrial and 
commercial activities), landfill  and industrial process wastes and hazardous ground gas. There is 
also a potential for unexploded ordnance (from World War Two).  
 
Outline Remediation Strategy 
An outline of the Remediation Strategy is presented.  This is based upon consideration of a 
series of remedial objectives identified to address all of the potential contamination risks for the 
Project Sites associated with the Proposed Development.  These objectives address aspects of 
contamination, engineering and management / amenity.  The selection of the preferred options 
to be implemented will be based upon consideration of practicality, effectiveness, durability, 
cost benefit and sustainability. 
 
The Outline Strategy describes the measures that will be implemented to mitigate the potential 
contamination risks related to the large scale earthworks involved in the Proposed 
Development, the protection of human health (both during construction and in operation), the 
prevention of pollution of surface waters and groundwater, the protection and enhancement of 
flora and fauna and the design of the built environment.  The potential for unforeseen 
contamination (including unexploded ordnance) is also addressed. 
 
Particular local aspects that require specific remediation design or actions to be implemented in 
addition to the site-wide Remediation Strategy are also described.  On the Kent Project Site 
(Swanscombe Peninsula) these measures are related to; the widespread occurrence of cement 
kiln dust, the leachate collection and management system and the presence of areas subject to 
Environmental Permits.  On the Kent Project Site (Resort Access Road) the particular issues are 
again associated with the regulatory / management constraints presented by the presence of 
licensed (Environmental Permitted) landfills. There are also additional constraints with respect 
to an archaeologically sensitive site (Bakers Hole) which is a Scheduled Monument and a 
geologically designated Site of Special Scientific Interest (SSSI).   
 
Monitoring and verification 
The necessary monitoring and verification activities will be defined in site specific Verification 
Plans for the Proposed Development across both the Essex and Kent Project Sites.  The 
monitoring and verification will record all aspects of the works as they are undertaken with 
respect to; earthworks management, air and water quality, nuisance and unexpected 
contamination. These activities will obtain the evidence necessary to demonstrate the 
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successful implementation of the Remediation Strategy.  All of that evidence will be collated, 
assessed and presented in the Verification Reports.   
 
Supporting information 
 
Specific more detailed information on particular issues associated with the Proposed 
development and the presence of land affected by contamination is presented in a series of 
Appendices at the end of this report.  These issues are related to; cement kiln dust (Error! 
Reference source not found.), soil treatment (Error! Reference source not found.), soil 
suitability criteria (Error! Reference source not found.), Environmental Permits (Error! 
Reference source not found.) and Northfleet Landfill infrastructure (Error! Reference source 
not found.). 
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1 Chapter One ◆ Introduction 

1.1 Background, scope and aim 

This Contaminated Land Management Strategy (CLMS) sets out the approach to the 
management of contaminated land associated with the Proposed Development of the London 
Resort.  It has been prepared by Buro Happold on behalf of London Resort Company Holdings 
Limited (LRCH). This report is the result of one of several studies related to contaminated land 
and the London Resort (appropriately referenced in the text).  
The study area covered by this report includes both the Kent Project Site (Swanscombe 
Peninsula and the Resort Access Road) and the Essex (Tilbury) Project Site delineated by the 
Order Limit in Error! Reference source not found. below. The Swanscombe Peninsula is located 
in a meander of the River Thames, centred at National Grid Reference (NGR) TQ 60657 76055, 
and covers over 380 hectares.  The Essex Project Site located on the north bank of the River 
Thames, occupies some 25ha of land within the Port of Tilbury centred on NGR TQ 66438 75459. 
 

Figure 1-1 - Study area 
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The aim of this report is to set out an overarching strategy such that contamination risks for 
each of the areas of the Project Sites can be identified and managed during the Proposed 
Development. The CLMS aims to: 
 

• Identify appropriate land uses and construction methodologies in relation to potential 
contamination risks; 

• Identify development methodologies which could provide the required remedial 
measures to minimise specific remediation requirements; and 

• Provide an outline material re-use strategy and methodology to minimise offsite disposal 
of materials. 
 

The strategy provides a summary of best practice and considers options which correspond to 
the known contamination issues across the various areas of the Project Site. It has been 
informed by the aspirations of the Proposed Development but also tailors those aspirations to 
minimise potential impacts to people and / or the environment. It has been prepared in general 
accordance with the Environment Agency’s guidance on Land Contamination Risk Management 
(LCRM) [1].   
 

1.2 Regulatory regime 

This CLMS has been prepared to support an application in accordance with the Planning Act 
(2008) [2] for a Nationally Significant Infrastructure Project (NSIP) for the London Resort and is 
also a technical appendix to Chapter 18: Soils, hydrogeology and ground conditions of the 
Environmental Statement.   
 
Land contamination is regulated under several regimes, including environmental protection, 
pollution prevention and control, waste management, planning and development control, and 
health and safety legislation.  The key legislation under which contaminated land is managed in 
the UK (all of which are relevant to this current report) are: 
 

• Part 2A of the Environmental Protection Act 1990 [3]; 

• The Contaminated Land (England) (Amendment) Regulations 2012 [4]; 

• The Waste (England and Wales) Regulations 2011 [5]; and 

• The Environmental Permitting (England and Wales) Regulations 2016 [6]. 
 
Part 2A of the Environmental Protection Act 1990 establishes a legal framework for dealing with 
land contamination in England.  It provides a means of dealing with unacceptable risks posed by 
land contamination to human health and the environment.  Government objectives with respect 
to land contamination policy and the Part 2A regime are set out in the Department for 
Environment Food and Rural Affairs (Defra) Contaminated Land Statutory Guidance 2012 and 
may be summarised as: 
 

• to identify and remove unacceptable risks to human health and the environment; 

• to seek to ensure that contaminated land is made suitable for its current use; and 
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• to ensure that the burdens faced by individuals, companies and society as a whole are 
proportionate, manageable and compatible with the principles of sustainable 
development. 
 

Land affected by contamination is also a material planning consideration. The principles to be 
applied to land affected by contamination are set out within the National Planning Policy 
Framework (NPPF) (February 2019) [7]. These principles can also broadly apply to NSIPs, namely 
that policies and decisions should ensure (and that the developer should demonstrate) that: 
 

• a site is suitable for its proposed use taking account of ground conditions and any risks 
arising from natural hazards or former activities such as mining, and any proposals for 
mitigation including land remediation (as well as potential impacts on the natural 
environment arising from that remediation); 

• after remediation, as a minimum, land should not be capable of being determined as 
Contaminated Land under Part IIA of the Environmental Protection Act 1990; and 

• adequate site investigation information, prepared by a competent person, is available to 
inform these assessments. 

1.3 Approach 

The approach adopted in developing and implementing the CLMS follows the phased approach 
set out in much of the good practice guidance over the last 30 years, most recently in the 
Environment Agency LCRM [1].  This phased approach consists of three main stages: 
 

Stage 1 – Risk assessment [Preliminary, Generic Quantitative, Detailed Quantitative]; 
Stage 2 – Appraisal of remediation options [Feasibility, Evaluation, Selection]; and 
Stage 3 – Remediation and verification [Strategy development, implementation, 
verification, long term monitoring & maintenance]. 
 

In all of these stages, appropriate definition and consideration is given to the conceptual site 
model or the source-pathway-target approach.  If one of these three elements is absent, it is 
considered that there is no risk of harm.  If, however, there is considered to be a linkage 
between any given source and any given target /receptor then a risk-based approach is used to 
assess the significance or impact of the potential linkage.  Risks are defined as the probability of 
an event occurring combined with the severity of the consequence should that event occur.  To 
assess the risk to site end-user(s) posed by a given source, the sensitivity of each receptor is 
considered. This then identifies the potentially significant risks, requiring remedial design and / 
or remedial action. 
 
Currently, the Proposed Development is at Stage 1 with respect to the phased process set out 
above.  The risk assessment is at the preliminary stage and the available information on land 
affected by contamination is largely based upon desk-based studies and existing ground 
investigation data.  Accordingly, there is currently uncertainty with respect to the precise 
description of the various sources of contamination across the Project Site the receptors that 
could be affected and the pathways that link them.  These uncertainties will be reduced or 
resolved by a substantial programme of ground investigation planned to commence in 2021.  
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Accordingly, the strategy for the management of the land contamination across the Project Site 
set out here, reflects those uncertainties and the need for and scope of remedial design and/ or 
action.  It sets out the principles for that management, both site-wide and with respect for some 
of the areas of the Project Site that will present particular challenges with regard to land 
affected by contamination.  Site specific proposals for remedial design and action will therefore 
be developed in due course. 

1.4 High Speed 1 

Although not related to land affected by contamination, there are ground related constraints 
related to the existing High Speed railway (HS1) that traverses the Swanscombe Peninsula and is 
adjacent to the eastern boundary of the Resort Access Road corridor, that must also be taken 
into account.  A Preliminary Tunnel Impact Assessment report [8] has been prepared which 
summarises the potential impacts of the earthworks excavation and filling associated with the  
London Resort on existing HS1 infrastructure.   
 
That report provides a set of ground rules for future development in the vicinity of the existing 
tunnel infrastructure.  The report is intended to support initial discussions with HS1 but 
recognises that additional analyses will be required for individual construction packages at the 
appropriate stage of design.  Ground rules for development near the HS1 infrastructure are 
provided in the Network Rail (High Speed) Asset Protection Development Handbook (July 2016).  
The minimum requirements pertaining to tunnels are summarised below, but appropriate 
reference should be made to the full report [8] and to other relevant reports and advice that 
will be developed in the near future. 
 

• The existing HS1 tunnel infrastructure has been designed to accommodate a 50kPa 
increase of vertical stress at tunnel axis level.  Any increase of vertical stress beyond this 
value will require an assessment of the tunnel lining capacity.  Network Rail (responsible 
for HS1 asset protection) have confirmed that additional tunnel lining assessments will 
also be required where the tunnels are subject to a reduction of vertical stress at tunnel 
axis level. 

• Where temporary dewatering works are required in connection with the Proposed 
Development, the impact of these activities on existing tunnel infrastructure will need to 
be considered. 

• As part of the original development, HS1 was granted ownership of all subsoil located 
within three metres of the existing tunnels.  Importantly, this ownership forms a 
rectangular section and includes the subsoil located between the twin bored tunnels.   

• Although pile exclusion zones are not referenced in the guidance, a license is required 
prior to undertaking any works within the HS1 subsoil ownership boundary.  These 
licenses are unlikely to be granted for any piles located within three metres of existing 
tunnels. 

• All designs which have the potential to affect existing tunnel infrastructure will be 
subject to independent (Category 3) checking. 

• HS1 consultation is required in connection with any development within the HS1 
‘safeguarding’ zone. 
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2 Chapter Two ◆ The Management Strategy 

2.1 Stage 1 – Risk assessment 

Currently, the large majority of the information on the ground conditions on the Project Site is 
based upon the desk based studies of existing and published information [9] [10] [11] [12] [13] 
[14] [15] [16] which includes limited  ground investigation data at particular locations. There are 
also monitoring data sets on specific parts of the Project Site (Swanscombe Peninsula, Bamber 
Pit and Northfleet Landfill) [17] [18] [19].  Accordingly, to-date Preliminary Risk Assessments 
have been carried out [13] [14] [15] which have established the potential for risks to people and 
the environment associated with the Proposed Development and land affected by 
contamination.  Upon completion of the planned ground investigation (see below) Generic (and 
where appropriate – Detailed) Quantitative Risk assessments will be undertaken to define the 
precise need for and scope of remedial design or action, both across the Project Sites and 
locally. 
 
The exploratory level ground investigations completed to date were undertaken when the 
details of the Proposed Development were not fully defined. There are areas where no recent 
investigation has been undertaken, for example within areas of permitted landfills and areas 
outside of the Resort footprint, but where specific information on the ground conditions is 
required (e.g. in the areas of the proposed salt marsh enhancement etc.). The existing 
information is currently being supplemented by a programme of site-wide groundwater 
monitoring / sampling from existing groundwater wells (being carried out over 2020 / 21) but a 
substantial programme of ground investigation is planned for 2021.  
 
This programme of ground investigation will be targeted to both the built elements of the 
Proposed Development and also to other particular areas of the Project Site (e.g. areas of 
particular constraint or sensitivity – such as landfills and areas of particular ecological or 
archaeological interest).  The investigations will have combined geotechnical and 
geoenvironmental objectives (and archaeological / ecological where appropriate) and will 
include a suitable number of exploratory holes to appropriate depths and with adequate 
sampling / testing and duration / frequency of monitoring to enable the characterisation of 
soils, rocks and the groundwater, surface water and ground gas regimes.  All ground 
investigations will include measures appropriate to mitigate the potential health, safety and 
hygiene risks associated with ground contamination, including unexploded ordnance (UXO) – 
see section 4.6. 
 
Liaison with local authority Contaminated Land and Environmental Health Officers, the 
Environment Agency and other key stakeholders (e.g. HS1) has commenced and will be carried 
out over the coming months to agree scope of any such investigation, as well as analytical suites 
and reporting protocol. The results of the investigations will inform the quantitative risk 
assessments and identify the site-specific need for and scope of remedial design or action.  It is 
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anticipated that these investigation and assessment reports will be prepared under the National 
Quality Mark Scheme [20] (https://www.claire.co.uk/projects-and-initiatives/nqms). 

2.2 Stage 2 - Remediation options 

A step-wise approach will be followed to establish the appropriate option for the remedial 
design or action necessary to mitigate the risks for each of the relevant contaminant linkages 
identified in Stage 1.  Namely: (i) the identification of feasible options, (ii) their evaluation, and 
(iii) the selection of the preferred option.  This process will take into account the specific aspects 
of the conceptual site models across all the areas of the Project Site, each of which will have 
their own particular objectives (contamination, engineering and management related) to be 
achieved.  Consideration will also be given to any regulatory controls (both existing regulatory 
controls on the land and also relevant to the remediation techniques / methods being assessed).  
The assessment will also consider the practicality, effectiveness and durability of the remedial 
action together with an analysis of their costs, benefits and sustainability. 

2.3 Stage 3 – Development, implementation and verification of remediation 

2.3.1 Development 

Following the ground investigation and consideration of options, an overarching Remediation 
Strategy will be prepared for the whole of the Project Site.  Within that overall strategy, 
particular objectives and elements will be prepared for the various parts of the site, i.e. The 
Essex Project Site, the Kent Project Site (Swanscombe Peninsula) and the Kent Project Site 
(Resort Access Road). It is likely that particular Remediation Strategy reports will be prepared 
for each of these three areas. However, the overall Remedial Strategy will define how the set of 
remedial designs and / or actions will mitigate all of the risks identified in Stage 1.  It will 
describe how the remedial objectives and regulatory requirements will be met, how a 
sustainable approach has been incorporated and how the remediation is compatible with other 
aspects of the Proposed Development (e.g. construction, geotechnics and areas of 
archaeological or ecological sensitivity).  As above, it is anticipated that these Remediation 
Strategy reports will be prepared under the National Quality Mark Scheme [20].  This current 
CLMS anticipates the eventual Remediation Strategy. As it is based upon preliminary data and 
the Preliminary Risk Assessments, the following chapters provide an anticipated outline for that 
document. 
 
2.3.2 Implementation  

Remediation Method Statements will be prepared by the appointed contractor(s) describing 
how the remediation will be implemented.  These plans will provide: the definitions of the 
works to be carried out; the programme; the health, safety and environmental control regimes 
that will be implemented; the regulatory regimes / requirements for the various actions; and 
the provisions necessary to deal with any unexpected contamination.   Monitoring of the works 
as they proceed will be carried out in order to: 

• Record the works as they are undertaken, any impact on surface water, groundwater or 
air quality, any nuisance (noise or dust); 
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• Record any unexpected contamination (including UXO) encountered during the works, 
together with any remedial action undertaken; 

• Provide confirmation of successful implementation of the works; and  

• Enable completion of a Verification Report.  
 
2.3.3 Verification 

The Verification activities will be carried out by appropriately competent and qualified 
organisation(s), independent of the contractor(s).  A summary of this phase of activity is 
presented below with a more detailed account given here in Chapter 6. The anticipated scope of 
works comprises: 

• Collation of all relevant information available from contractors’ reports, drawings and 
records; 

• Inspection and recording of works (including observation, inspection and recording of 
health, safety, hygiene and environmental management); 

• Management of the sampling and testing necessary to demonstrate compliance with 
agreed criteria; 

• Management of the environmental monitoring programmes (groundwater, air quality, 
noise); 

• Immediate response to any unexpected contamination; 

• Continuing review all of this data and assessment of compliance with the agreed 
Remediation Strategies, 

• Liaison with the local authority and Environment Agency regulators; and  

• Preparation of the Verification Report at the conclusion of the works. 
 
2.3.4 Verification Report  

The overall objective of verification activity is to demonstrate that the remedial works have 
been carried out in accordance with the agreed plan and that the works have not given rise to 
any unacceptable impacts upon people or the environment. The verification activities will also 
provide evidence that the planning / permit / licence conditions (or, in the case of the DCO, 
requirements) and the environmental management goals have been met.  The verification 
report(s) will be prepared on completion of the works (or section of the works) and will comply 
with relevant Environment Agency guidance [21]. The reports will provide authoritative 
documentary evidence of the remedial works. They will describe the area of the Project Site 
concerned, the remediation objectives, the techniques or processes employed and the 
verification / monitoring data in succinct text supported by as built drawings, figures, 
photographs etc. As above, it is anticipated that these verification reports will be prepared 
under the National Quality Mark Scheme [20]. 

2.4 Uncertainty  

It is important to recognise that there are inherent uncertainties associated with ground 
conditions and the data that inform its understanding, both geotechnical and 
geoenvironmental.  For example, geological strata can be very consistent or highly variable, 
both laterally and vertically.  Similarly, contamination can be both widespread and relatively 
localised, depending upon its source, location, nature and mobility.  This variability is 
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compounded on the Kent Project Site, by the very large area of land involved (over 450 
hectares) and by the large range and nature of activities that have taken place there over more 
than 100 years (e.g. quarrying and landfilling, cement and paper manufacturing and many other 
industrial activities described in detail in the desk study reports [9] and [14]).  No investigation, 
however comprehensive can be expected to determine absolutely the geological conditions, the 
geotechnical parameters or the nature and extent of contamination which could be present on 
any site.  There will always be an element of uncertainty about the ground conditions, including 
contamination. 
 
This potential for uncertainty must (and will) therefore be taken into account in any risk 
assessment, in the assessment of the need for, scope and design of the Remediation Strategy, in 
geotechnical design, in health and safety planning, in financial risk management and in the 
implementation of any remediation works. 
 
Accordingly, in preparing this CLMS, consideration has been given to the level of uncertainty 
associated with each of the identified potential sources of contamination and also with the 
migration pathways that could link such sources to any of the identified receptors.  For example, 
much of the information is based upon historical records which are partial and not complete.  
The existing ground investigation reports do not provide current, comprehensive, design level 
data.  Given this uncertainty, the identification of the sources is based upon and reflects a 
conservative assessment of the potential location, nature and extent of the source(s), including 
the potential for currently unforeseen contamination).  The probability or likelihood of the 
hazard being realised has been assessed by consideration of the directness / integrity of the 
potential exposure pathways that could link the receptor to the source and the uncertainties 
associated with those pathways.  The assigned level of risk has been determined by the terms of 
consequence and probability in accordance with the relevant guidance, but also takes into 
account the uncertainties associated with all the elements of the various contaminant linkages.  
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3 Chapter Three ◆ Remediation 

3.1 Contamination linkages 

3.1.1 Approach 

As described above the assessment of risk from contamination follows the source-pathway-
target approach.  If one of these three elements is absent it is considered that there is no risk of 
harm.  If, however, there is considered to be a linkage between any given source and any given 
target / receptor then a risk-based approach is used to assess the significance of the potential 
linkage and the consequent need for remedial design / action.  The potential contaminant 
sources relevant to the Project Site are listed below followed by the receptors and the plausible 
exposure pathways that could link them.  The potentially significant risks, requiring remedial 
design or action are summarised in Section 3.1.2. 
 
Potential contamination sources from former uses of the Project Site and neighbouring area 
have been identified and described in the Desk Study reports [13] [14] [15].  In summary, across 
all areas of the Project Site, these sources comprise: 
 

1. Made Ground (from many and various past and recent industrial and commercial 
activities) 

2. Landfill / waste materials (Domestic, commercial, mining and manufacturing wastes, 
including CKD) 

3. Process wastes etc (e.g. from sewage treatment, paper and cement manufacture, tar 
distillery, whiting & chemical works, light industry, railway sidings, petrol station, 
electricity grid and sub stations 

4. Hazardous ground gas (from both landfill wastes and natural soils). 
 
In addition to this ground contamination profile, there is also a potential for UXO on both Essex 
and Kent Projects Sites, where risks and mitigation are subject to separate consideration (see 
section 4.6).  Site specific pathway-receptor linkages have been identified with all of these sources 
in the Desk Study reports.  A summary of these linkages is tabulated below with respect to the 
Proposed Development. 
 

Table 3-1  Receptors and pathways 

Receptor Pathway 

Human Health 

 

Construction 
workers (including 
investigation) 

Direct contact, dermal uptake, soil and dust ingestion, 
gas and vapour inhalation 
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3.1.2 Potentially significant risks 

Source-pathway-receptor linkages have been identified, considered and the results of the 
Preliminary Risk Assessments relevant to the Proposed Development are presented in the Desk 
Study reports [13] [14] [15].  A summary of the potentially significant risks that require remedial 
design / action is presented below: 
 

• to construction / investigation workers, from the potential for exposure to contaminants 
(including UXO) during construction;  

• to neighbours, from the potential for migration of contaminants during construction and 
accumulation of hazardous ground gas after development; 

• to site visitors and workers, from the potential for exposure to contaminants and 
accumulation of hazardous ground gas after development; 

• to surface waters, from the migration of contamination during construction and after 
development; 

• to groundwater, from the migration of contamination during construction and after 
development; 

• to flora and fauna, from contamination in soils and groundwater during construction and 
after development; and 

• to the built environment, from aggressive ground conditions and hazardous ground gas 
after development. 

3.2 Remedial objectives 

The overall aim of the remediation is to ensure that potential risks from land contamination in 
all areas of the Project Site to all these receptors are appropriately mitigated. The remedial 

Future site visitors 
and workers 

Direct contact and dermal uptake, soil and dust 
ingestion.  Migration / accumulation of ground gas to 
hazardous concentrations  

Neighbours Soil and dust ingestion 
Migration / accumulation of ground gas to hazardous 
concentrations 

Groundwater Secondary and 
Principal Aquifers 

Leaching and migration via permeable strata / 
preferential pathways 

Surface 
waters 

Rivers Thames, 
Ebbsfleet Ponds & 
channels 

Migration of contaminated via run off, drainage, 
shallow permeable strata 

Environment Flora and fauna Direct contact, dust, uptake via plant roots 

Built 
environment 

Below ground 
infrastructure 

Direct contact 
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objectives therefore address all of the significant contaminant linkages set out above.  The 
objectives can be defined in three categories: 
 

1. contamination related; 
2. engineering related; and  
3. management and amenity related.   

 

3.2.1 Contamination related objectives 

The contamination related objectives are: 
1. To ensure construction / investigation workers are not exposed to concentrations of 

contamination in the solid, liquid or gaseous/vapour phase at concentrations that 
could give rise to acute risks (including UXO); 

2. To ensure neighbours to the Project Site are not exposed to concentrations of 
contamination or hazardous ground gas that could give rise to acute or chronic risks; 

3. To ensure future site visitors and workers are not exposed to concentrations of 
contamination or hazardous ground gas that could give rise to acute or chronic risks; 

4. To ensure the quality of surface waters or groundwater resources are not 
significantly impacted by mobile inorganic or organic contaminants in both the short 
and long term; 

5. To ensure soils in areas of soft landscaping meet appropriate physical and chemical 
criteria to enable health / growth of on-site plants;  

6. To ensure the performance of the below ground infrastructure is not impaired over 
the long term; and 

7. To ensure that the redeveloped Project Site cannot be determined as ‘Contaminated 
Land’.  

 
3.2.2 Engineering related objectives 

The engineering related objectives are: 
1. To ensure integration of the remediation with other elements of the development 

(e.g. river wall works, flood protection strategy, ecological and archaeological assets 
etc.); 

2. To ensure integration of the remediation with the planned future development (i.e. 
areas for future buildings / hardstanding and areas of soft landscaping); 

3. To ensure that the geotechnical properties of any relevant soils (e.g. fill materials) 
meet appropriate criteria; and 

4. To ensure the durability of any areas of land raise.  
 
3.2.3 Management and Amenity Related Objectives 

The management and amenity related objectives are: 
 

1. To deliver the remediation works to time and budget; 
2. To enable discharge of the relevant DCO requirements; 
3. To minimise environmental impacts and ensure that ‘nuisance’ effects to neighbours 

are acceptably low; 



THE LONDON RESORT ◆ CONTAMINATED LAND MANAGEMENT STRATEGY 

20  

  

4. To ensure mitigation of the potential risks associated with UXO during all below 
ground works; and 

5. To ensure the remedial works undertaken are cost effective and meet sustainability 
goals.  

3.3 Consideration of remedial options 

As discussed above (Section 2.2), consideration should be given to the full range of remedial 
design / measures that are potentially capable of meeting the remedial objectives.  Appraisal of 
these options should then be carried out to determine which particular remediation options are 
feasible and likely to be effective for the particular site and circumstances under consideration 
(i.e. the development proposals and relevant pollutant linkages).  A systematic review and 
evaluation of these options would then be carried out.  There are three main types of control 
for achieving the remedial objectives. These comprise: 
 

1. Source control – the removal or treatment of the source(s) of contamination: 
2. Pathway control; 

a. The construction of a barrier to prevent contact to contaminated materials by 
sensitive receptors; 

b. The construction of a barrier to prevent the migration of contamination to 
sensitive receptors; and 

3. Receptor control – restricting the presence/ access of sensitive receptors to the 
source(s) of contamination.  
 

The criteria by which remedial actions for each of these control systems are assessed can be 
summarised under three headings: 
 

• Practicality (e.g. technicality, site, time, regulatory constraints); 

• Effectiveness (e.g. in achieving the remedial targets); and 

• Durability (e.g. remaining effective over the longer term). 
 

However, it is recognised, that because of the proposed nature of the Project Site there are a 
relatively small range of suitable remedial actions capable of, or suitable for, meeting the 
remediation objectives identified above it is likely that no formal detailed evaluation of remedial 
options may appropriate for this element of the Proposed Development / in particular areas.  
This situation, where effectively there is only one (or a very limited number of) feasible 
remediation option, is recognised by the guidance which advises that, in such circumstances, 
consideration should then be given to the broad practicalities of implementing the Remediation 
Strategy.  It is likely that, in due course, on particular areas of the Project Site and with respect 
to particular contaminant linkages, a more formal appraisal of remedial options will be 
appropriate and will be carried out.  

3.4 Cost benefit and sustainability  

Current initial estimates relating to the Proposed Development conservatively envisage the off-
site disposal of approximately 60% of spoil arisings by road and river transport (with the aim to 
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increase on-site re-use and reduce off-site disposal). The Proposed Development aims to utilise 
the remaining 40% plus of the spoil in the creation of development platforms (which will 
prepare the Project Site for construction, in the creation of enhanced flood protection and other 
landscape works).  The onsite re-use of spoil would deliver environmental and economic 
benefits, namely: 
 

• allowing for the beneficial re-use of an otherwise waste material in accordance with the 
waste hierarchy; 

• reducing transport and other associated environmental impacts, particularly air quality 
impacts from barge and lorry movements; in the immediate neighbourhood and beyond; 

• reducing disposal to landfill, thus saving void space; and 

• reducing any subsequent demand for suitable soil materials / primary aggregates 
associated with any future redevelopment. 
 

It is envisaged that the physical and chemical treatment of the potentially suitable spoil arisings 
will take place on an on-site soil treatment centre (“soil hospital”) – see Error! Reference source 
not found.. This facility would be designed to provide several treatment techniques necessary 
to cope with the variable physical and chemical properties of the soils excavated from the 
earthworks.  Well defined, operated and recorded Materials Management Plans [soil sources, 
properties, treatment and destination] will be operated to plan and track the earthworks.  The 
treatment techniques provided are likely to include; screening, sorting, stabilisation, washing, 
bioremediation and thermal treatments.  Topsoil/ subsoil manufacture may also be possible. 
The efficient use of the facility will balance the throughput of the soil arriving for treatment with 
the demand for fill, thus minimising the stockpiling of soils at either end of the process.   
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4 Chapter Four ◆ Outline Remediation Strategy 

4.1 Earthworks 

4.1.1 General 

Current preliminary estimates indicate that substantial volumes of earthworks (some 860,000m3 
of cut and 490,000m3 of fill) will be required for the construction of the London Resort with 
some 190,000m3 cut and 120,000m3 fill for the Resort Access Road works.  The spoil arising from 
the earthworks will be a heterogeneous mix of Made Ground / fill materials and the natural 
geological strata (Alluvium and peat, Gravels, Thanet Sand and Chalk).  A substantial proportion 
of the earthworks from the Resort Access Road works will be landfilled materials.  The overall 
objective of the earthworks plan is to re-use as much of the spoil arising as possible in the 
earthworks necessary for the construction of the Resort’s development platform and to 
minimise the volume of spoil consigned for off-site disposal to landfill.  A proportion of these 
spoil arisings will be directly suitable for re-use, a proportion will be suitable following 
treatment (on-site) and a proportion will not be suitable for re-use and would be disposed off-
site to landfill.   
The nature of the Made Ground / Fill varies considerably across the Kent Project Site.  In some 
areas it is a mix of man-made and natural materials “typical” of Brownfield sites.  Some of this 
will be amenable to treatment for re-use but some will not (due to particularly poor chemical or 
physical properties).  In some other areas, the fill is much more consistent (the result of disposal 
from one particular source). This includes cement kiln dust (CKD), which currently occupies 
significant areas of the Swanscombe Peninsula, and Thanet Sand, former overburden to Chalk 
pits and now occupying the southern part of Bamber Pit. 
 
4.1.2 Cement kiln dust  

The predominant use of the cement kiln dust (CKD) spoil arisings on the Project Site would be as 
an earthworks fill material and / or as part of a soil stabilisation treatment.  The potential for the 
reuse of CKD material for earthworks purposes is subject to consideration and assessment of 
particular aspects, summarised below (see also Error! Reference source not found.): 
 

1. Mixing CKD with other materials / soil which may affect leaching (both CKD and soil / 
mixing agent); 

2. Variance in concentrations of contaminants / chemicals within the individual CKD 
material; 

3. Use of CKD in the stabilisation of soft clayey soil; 
4. Treatment of CKD material may be required prior to re-use with other materials for 

earthworks on site; and 
5. Investigation (including sampling and laboratory testing) will be carried out to 

determine the composition and characteristic properties of the CKD material to 
facilitate this reuse.   
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4.1.3 Regulation 

The re-use of on-site derived spoil will be managed under a range of regimes dependent upon 
the particular location and nature of the spoil arising.  For example, direct re-use may take place 
under the Definition of Waste Code of Practice (DoWCoP) [22], treatment (at the on-site facility) 
and re-use may refer to Environmental Permits (for the plant) and / or the DoWCoP Cluster 
Guide [23]. Adherence to these Codes and permits will require the design and implementation 
of robust Materials Management Plans (signed off by a Qualified Person).   There will be areas 
where any such re-use requires an Environmental Permit, or modification to existing permits 
(see Error! Reference source not found.).  Off-site disposal will require disposal to an 
appropriately licensed facility in accordance with Waste Management Licensing Regulations.  
Any stockpiling may require an Environmental Permit depending upon the volumes / nature of 
materials and the period of residence. 
 
4.1.4 Site preparation prior to spoil re-use 

Prior to the earthworks, any existing hardstanding (and below ground obstructions to a depth of 
3m below ground level) will be excavated and crushed for subsequent re-use.  The removal of 
hardstanding (and any areas of open excavation) will take place in phases so as to enable the 
area of open ground to be kept to a practicable minimum (to minimise rainwater infiltration and 
to facilitate access and other uses). Any areas of gross / mobile contamination encountered 
during this work will be excavated and disposed of off-site.  
 
4.1.5 Material placement 

In areas where ground levels are to be raised, following site preparation, a composite cap will be 
constructed. A regulating layer will be placed to bring the ground level up to a “Formation 
Level”.  That is a level below the Final Finished Level to a depth appropriate to the capping 
materials to be placed.  All materials of the composite cap will be placed in layers of appropriate 
thickness and compacted to achieve appropriate geotechnical criteria [in accordance with the 
Specification for Highway Works – Series 600].  Sampling and testing of Made Ground materials 
being re-used will be carried out to at an appropriate frequency and spacing to demonstrate 
geotechnical and chemical suitability.  The acceptable criteria for all materials of the capping will 
be defined by the relevant thresholds current at the time (see Error! Reference source not 
found.).   
 
The regulating layer will be overlain by a marker layer.  This will typically comprise a coloured 
plastic mesh sheet or geotextile fabric placed to separate the clean soils forming the engineered 
cap from the underlying contaminated Made Ground.  The purpose of this marker layer is to 
provide a visual “barrier”, warning anyone carrying out excavations on the site that they are 
moving from clean to potentially contaminated materials.  In areas of built development, the 
underside of the floor slab / road paving would typically form the “marker layer”. 
 
The first layer of the engineered cap above the marker layer may be a capillary break layer, if 
required to prevent the upward migration of contamination due to capillary action.  The need 
for such a layer will depend upon the nature of the contamination, to be determined by site 
investigation.  Typically, such a layer would be 200mm thick and comprise a clean coarse 
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granular aggregate (either crushed concrete or natural gravels).  A geotextile layer is usually 
placed over such a granular break layer, to prevent it becoming silted up from the overlying 
soils.  If natural sands and gravels are used, then no testing is necessary.  If crushed materials 
are used, then testing will be carried out to confirm compliance with relevant thresholds. 
 
In areas planned for soft landscape (except areas of salt marsh or other areas of particular 
ecological value – see Section 4.4) or for built development (where levels require) clay or other 
suitable low permeability soils would be placed in layers and compacted to provide a 
geotechnically suitable material.  The objectives of the low permeability soils are to inhibit 
rainwater infiltration (and also to prevent direct contact by people).  The final landforms will be 
designed and constructed to ensure that incident rainwater does not pond / flood on the 
surface. This will require the ground surface elevation to be laid to falls at an appropriate 
gradient and to incorporate a surface water drainage system.   
 
In the areas of soft landscaping the thickness of the soil cover required in landscaped areas will 
vary to reflect the nature of the subsequent planting but will typically be a minimum of 300mm 
in grassed areas. Shrubs typically require 500-600mm minimum and trees over 1m of subsoil 
and topsoil (although trees are usually planted in over-deepened “tree pits” in such landscaped 
areas).  Sketches illustrating these two patterns for the composite cap are set out below. 

 
Figure 4-1 - Sketch of composite cap in areas of hardstanding 

 
Figure 4-2 - Sketch of composite cap in areas of soft landscaping 
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4.1.6 Excavation and off-site disposal 

Any materials not suitable for re-use (direct or following treatment) will be subject to off-site 
treatment / disposal at an appropriately licensed facility.  The majority of the Made Ground not 
suitable for re-use on site (directly or following treatment) is likely to be classified as Non-
Hazardous Waste, with more impacted material likely to be classified as Hazardous Waste and 
requiring segregation for separate disposal accordingly. The waste classification of the various 
Made Ground soils encountered across both Project Sites will be subject to consideration in the 
planned ground investigations.  These waste streams will be separated on excavation and 
subject to confirmatory testing to ensure correct classification and disposal of any hazardous 
materials.  It will be the earthworks contractor’s responsibility, in association with the operator 
and / or owner of the landfill to classify and record any such materials for appropriate disposal.  
Waste classification and landfill Waste Acceptance Criteria (WAC) leachate testing will be 
undertaken prior to disposal to landfill to meet the requirements of the disposal facility’s 
licence.  

4.2 Protection of human health 

The following paragraphs provide a description of how the remedial objectives for human 
health will be met, taking into account the Proposed Development. The receptors are addressed 
in the order of the pollutant linkages summarised above in  

Table 3-1. 
 
4.2.1 Construction and investigation workers 

The potential for direct contact and/ or ingestion of contaminated soils and for dust inhalation 
by the investigation and construction workforce during works (including; ground investigation, 
earthworks and landscaping) will be mitigated by a combination of the measures to be set out in 
the final Construction Environmental Management Plan (CEMP) and summarised below: 

1. Ensuring awareness of the potential for contamination (including UXO and hazardous 
ground gas/ vapours) in the workforce engaged in any below ground works by the 
provision of briefing and site induction including description of the potential for and 
the nature of potential contaminants and setting out the provisions being 
implemented on site; 

2. Avoiding / minimising the extent of ground excavations where appropriate; 
3. Controlled excavation and removal of any localised / gross contamination (“hot 

spots”) in sensitive locations prior to any substantial earthworks; 
4. Providing an appropriate level of Personal Protective Equipment (PPE) and ensuring 

this is worn at all times; 
5. Ensuring that supplementary PPE that may be necessary (e.g. vapour masks) are 

immediately available to be used if required; 
6. Ensuring a good standard of hygiene with the consumption of food and drink 

permitted only in designated areas. Smoking will not be permitted on site;  
7. Ensuring good construction practice (including appropriate mitigation) is followed 

during excavation and any below ground works to prevent the generation and 
migration of dusts created by such construction activities including: damping down 
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dust, avoiding dropping of spoil from height, sheeting lorries and areas of soil 
stockpile etc.); 

8. Where appropriate, air monitoring shall be carried out to detect presence of any 
airborne asbestos fibres in the event that significant amounts of suspected asbestos 
containing material are identified, in accordance with HSE guidance [24]. The specific 
processes shall be defined in the Contractors Method Statement(s); and 

9. Making plans and provisions for unforeseen contamination (see section 4.6) 
 
4.2.2 Neighbours 

The presence, location and type of neighbours to the Project Site, varies considerably reflecting 
the large area of the Project Site and the variety of land uses nearby.  Accordingly, in some parts 
of the Project Site the neighbours are the owners and occupiers of residential housing, in others 
the neighbours are the workers and visitors to industrial and commercial businesses.  There are 
also parts of the Project Site where there are few if any human neighbours.  The potential for 
dust inhalation by neighbours (and the nature of those neighbours) during earthworks will 
therefore vary location by location.   This potential will be mitigated by ensuring good 
construction practice to prevent the generation and the migration of dusts created by below 
ground works and other construction activities with particular attention and measures provided 
in the more sensitive locations. These measures shall be set out in the CEMP and include use of 
dust suppression measures (described above).  Air monitoring referred to above, will also apply 
to include perimeter monitoring as appropriate. 
 
The potential for hazardous ground gas to migrate and accumulate to hazardous concentrations 
in confined spaces in neighbouring buildings in particular locations of the Project Site will be 
mitigated by the incorporation of gas protection systems to prevent off-site migration.  Such 
systems will be commensurate with the site-specific ground gas regime determined by the 
programme of ground investigations, subsequent earthworks and the potential for off-site 
migration. Such a system would for example include perimeter vent / cut off trenches together 
with associated monitoring. 
 
4.2.3 Future site visitors / workers 

Without composite capping, there would be the potential for Resort visitors to come into 
contact with the residual contamination albeit limited to exposure in areas of soft landscaping 
and over a relatively short period of a few days or so.  There is a potential for Resort staff to be 
on site for a substantially longer period. There is no plausible potential for such contact in the 
areas of the built development where the roads, paving and building will provide the capping.  
However, in the soft landscaped areas (not planters etc. at Podium level) residual Made Ground 
will be present beneath the topsoil and capping layer.  These areas will be open to public access 
and people may have cause (and are likely to be encouraged) to visit / inspect some parts 
(although others are likely to be restricted to protect the sensitive ecology) when it is no longer 
subject to the controls of a construction site and prior to the development of the staff 
accommodation.  However, the presence of the composite capping (section 4.1.5) will prevent 
the accidental exposure of visitors to the underlying residual Made Ground (from which any 
“hot spots” of contamination will have been excavated and removed (see Section 4.2.1).  
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Where areas of soft landscaping are present an appropriate thickness of subsoil / topsoil will be 
provided primarily for horticultural / landscaping reasons, but it will also act as an element of 
capping to the underlying Made Ground. Due to the nature of materials across the Project Site it 
is unlikely that site-won materials will be suitable for reuse as topsoil unless treated.  
Accordingly, clean suitable soils may need to be imported and placed to a minimum thickness of 
450mm of sub soil and topsoil (see Section 4.4). However, in some of the landscape areas, it is 
the nature of the ground conditions that has led to the development of a particular ecology with 
important flora and fauna.  In such areas, it is envisaged that the “capping” material and design 
will be constructed to protect people from the hazardous ground conditions, whilst minimising 
infiltration and enable the particular ecosystem (flora and fauna) to thrive.    
 
In these soft landscape areas, the soil cover and subsequent layers of the composite cap will 
provide a suitable barrier between people on site and the underlying residual Made Ground and 
mitigate the generation of contaminated dust during the operational phase.  The properties of 
potentially contaminated material being re-used within the capping will be proven chemically 
and physically to ensure appropriate re-use (Error! Reference source not found.).  Testing will 
be carried out on representative samples at an approximate spacing and a frequency of one 
sample per 250m3 or a minimum of five samples per source area. 
 
If in-situ testing shows that some areas of the Made Ground fail the criteria (i.e. average 
concentrations exceed thresholds) the contractor will be required to either carry out further 
testing to demonstrate compliance or to excavate and remove the non-compliant soils and 
replace them with compliant material with further sampling and testing to confirm suitability. 
Non-compliant material will be determined on the basis of the average values (mean or US95 as 
appropriate). Exceedance of this average would either result in rejection of that material and its 
removal and replacement by compliant material or in further testing to confirm non-compliance 
and / or delineate any particular contaminant ‘hotspot’. The further testing will be at a 
frequency, spacing and depth specific to reflect the location specific circumstances.   
 
The potential for hazardous ground gas to migrate and accumulate in confined spaces in 
buildings to hazardous concentrations will be mitigated by the incorporation of gas protection 
systems commensurate with the site specific ground gas regime determined by the programme 
of ground investigations, subsequent earthworks and the nature of the building.  Any such gas 
protection system will be designed, constructed and verified in accordance with the relevant 
British Standard [25] and good practice guidance [26] respectively. 

4.3 Controlled Waters 

4.3.1 Groundwaters 

The potential risks to groundwater resources varies across the site, reflecting the particulars of 
each location.  The Chalk Principal Aquifer underlies both the Essex and Kent Project Sites.  The 
Secondary Aquifers (Alluvium, River Terrace Deposits) are important locally (although as a 
pathway for contaminant migration rather than as a resource).   
The potential for contamination of these groundwater resources by the investigation and 
construction workforce during construction (including; ground investigation, earthworks and 
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landscaping) will be mitigated by a combination of the measures to be set out in the CEMP and 
summarised below:   

1. Groundwater monitoring wells to be retained wherever possible throughout the 
works and new wells to be installed as required; 

2. Continued monitoring of both the shallow and deep groundwater aquifers to assess 
any impacts of quality resultant from any earthworks / remediation associated with 
the development; 

3. Restricting the area / temporary sealing and drainage of open excavation at any one 
time to reduce the potential for infiltration; 

4. Controlled excavation and removal of any localised / gross contamination (“hot 
spots”) in sensitive locations prior to any substantial earthworks; 

5. Control of groundwater (volume, quality and disposal) during excavation; and 
6. Deep earthworks / foundations (especially piled foundations) to be constructed in 

accordance with a Foundation Works Risk Assessment undertaken in accordance 
with relevant Environment Agency guidance [27]. 

 
The potential for contamination of these groundwater resources in the long-term during 
operation of the Resort will also be mitigated by particular design / measures implemented 
during construction (and to be set out in the CEMP) and summarised below.  Groundwater 
monitoring outside of areas subject to Environmental Permits (discussed in Section 5.2.3 and 
Error! Reference source not found.) will take place for a minimum period of one year following 
completion of construction in each particular locality: 
 

1. Infiltration minimised by the built development with associated surface water 
drainage system; 

2. Soft landscaped areas to include low permeability composite cap and surface water 
drainage systems to inhibit deeper infiltration. Particular measures in areas of special 
ecological interest; 

3. Open drainage channels and bodies of standing water to be lined to prevent / 
minimise infiltration; 

4. Any areas of gross contamination removed during development; and 
5. Deep earthworks / foundations (especially piled foundations) constructed in 

accordance with the Foundation Works Risk Assessment undertaken in accordance 
with relevant Environment Agency guidance (Environment Agency 2001). 

 
4.3.2 Surface waters 

The potential risks to surface water bodies also varies across the Project Site, reflecting the 
particulars of each location.  The River Thames bounds the Essex Project Site (to the south) and 
the Kent Project Site (along the northern boundary of the Swanscombe Peninsula).  The River 
Ebbsfleet is close to the eastern boundary of a substantial length of the Resort Access Road 
works and there are numerous ponds and channels mainly on the Swanscombe Peninsula but 
also elsewhere, for example the Fishing Lake in Bamber Pit.     
The potential for contamination of these surface water bodies by the investigation and 
construction workforce during construction (including; ground investigation, earthworks and 
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landscaping) will be mitigated by a combination of the measures to be set out in the CEMP and 
summarised below:  
 

1. Prevention of uncontrolled run off during earthworks particularly in the vicinity of 
surface water bodies, including the provision of appropriate cut-off, bund or barrier 
in these areas as necessary; 

2. Continued monitoring of the shallow groundwater aquifer in these sensitive areas to 
warn of any potential impacts on water quality resultant from earthworks 
/remediation associated with the development; 

3. Restricting the area / temporary sealing and controlled dewatering / drainage of 
excavations in these sensitive locations to reduce the potential for infiltration/ run-
off; and 

4. Controlled excavation and removal of any localised / gross contamination (“hot 
spots”) in these sensitive locations prior to any substantial earthworks. 

 
The potential for contamination of the surface water bodies in the long-term during operation 
of the Resort will also be mitigated by particular design / measures implemented during 
construction (and to be set out in the CEMP) and summarised below.  Monitoring of the 
groundwater in the shallow aquifer outside of areas subject to Environmental Permits 
(discussed in Section 5.2.3 and Error! Reference source not found.) will take place for a 
minimum period of one year following completion of construction in each particular locality: 
 

1. Infiltration minimised by the built development with associated surface water 
drainage system which will also control run off; 

2. Soft landscaped areas include low permeability composite cap and surface water 
drainage systems to inhibit deeper infiltration. Particular measures in areas of special 
ecological interest;  

3. Open drainage channels and bodies of standing water to be lined to prevent contact 
with residual contamination and to minimise infiltration; and 

4. Any areas of gross contamination removed during development. 

4.4 Flora and fauna 

The potential risks to the ecology also varies across the Project Site, reflecting the particular 
nature of each location.  The sensitive flora and fauna of the Essex Project Site is mainly located 
in / at the boundary of the River Thames where limited (if any) earthworks are proposed.   There 
are a number of ecologically sensitive habitats on the Swanscombe Peninsula, which although 
not formally designated are locally important and their presence in places reflects its unusual 
soil chemistry.  Furthermore, the creation and restoration of a series of habitats are planned 
(including salt marsh, wetlands, scrub and grasslands on both Black Duck and Broadness 
Marshes.  Along the Resort Access Road works, a range of animal / invertebrate species and 
sensitive habitats are present, mainly associated with the River Ebbsfleet. 
The potential for contamination to affect these ecological resources by the investigation and 
construction workforce during construction (including; ground investigation, earthworks and 
landscaping) will be mitigated by a combination of the measures to be set out in the CEMP and 
summarised below: 
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1. Avoiding / minimising the extent of ground excavations; 
2. Ensuring awareness of the potential for contamination to affect the ecological 

resources by the provision of briefing and site induction including description of the 
potential for and the nature of potential contaminants and setting out the provisions 
being implemented on site; 

3. Ensuring good construction practice and mitigation is followed during excavation and 
any below ground works to prevent the generation and migration of dusts created by 
such construction activities including: damping down dust, avoiding dropping of spoil 
from height, sheeting lorries and areas of soil stockpile etc.); 

4. Prevention of uncontrolled run off during earthworks particularly in the vicinity of 
sensitive ecological environments and surface waters, including the provision of 
appropriate cut-off, bund or barrier in these areas as necessary; 

5. Restricting the area / temporary sealing and controlled dewatering / drainage of 
excavations in these sensitive locations to reduce the potential for infiltration / run-
off; 

6. Controlled excavation and removal of any localised / gross contamination (“hot 
spots”) in sensitive locations prior to any substantial earthworks; and 

7. Making plans and provisions for unforeseen contamination (see Section 4.6). 
 
The potential for contamination to affect flora and fauna in the long-term during operation of 
the Resort will also be mitigated by particular design / measures implemented during 
construction (and to be set out in the CEMP) and summarised below.  In addition to the restored 
marshes (for which there will be particular provision), there are areas of soft landscaping that 
will be constructed both at Podium level (where the issue will be restricted to the importing of 
suitable topsoil) and also on existing site soils / Made Ground.  As described above, these areas 
of soft landscaping will be constructed as an integral element of the composite capping.  In 
these areas an appropriate thickness of subsoil and topsoil will be provided primarily for 
horticultural / landscaping reasons, but also acting as a cap on the underlying Made Ground and 
thus ensure the protection of human health.  A minimum thickness of 450mm of suitable topsoil 
and sub soil materials (in addition to any suitability requirements set out by the landscape 
architect) will be underlain by up to some 750mm of suitable soil materials.   
 
It is likely that a proportion of the site-won soil materials will be suitable for reuse as topsoil / 
sub soil following treatment at the soil treatment facility. That material will be supplemented by 
topsoil imported from off-site. All topsoil will comply with British Standard 3882:2015 as a 
multipurpose soil with a defined granular or blocky structure and be free from non-soil material 
i.e. brick, other building materials, wastes, hydrocarbons, etc. that would render the topsoil 
unsuitable for use.   All topsoil and sub soil to be used as part of landscaping areas will comply 
with the physical, biological and chemical parameters set out in Error! Reference source not 
found..  Testing for both topsoil and subsoil would be carried out on representative samples at a 
frequency of one sample per 250m3 for each material type, or a minimum of five samples per 
source to demonstrate compliance.  
 
In the areas of ecological sensitivity (e.g. the marshes, grasslands, inter tidal habitats etc.) the 
design of the works will aim to reduce infiltration in areas underlain by hazardous soils materials 
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(e.g. CKD) whilst also retaining the soils responsible for supporting the sensitive flora and flora.  
Such measures will include the creation of a topography and surface water drainage system, the 
incorporation of impermeable linings to standing water bodies (where appropriate), the 
incorporation of a suitable thickness of sub soil and topsoil particular to the relevant species.  
Earthworks in the vicinity of the River Thames (e.g. the creation of the extended areas of salt 
marsh) will be designed and carried out with safeguards to prevent the pollution of the River by 
silts, where comprised of CKD (e.g. by the provision of temporary coffer dams, by excavations 
from land rather than River, etc).  In the longer term, the new intertidal habitat will have 
unhindered tidal exchange, require minimal management with capacity to respond to dynamic 
estuarine change.  Similarly, the extended salt marsh level is set to facilitate natural 
colonisation, with silts washed into the new creeks providing the growing medium. 

4.5 Built environment 

Across much of the Resort, below ground infrastructure and utilities will be constructed through 
land affected by contamination (including residual contamination on remediated ground).  
These potential risks will be mitigated by: 
 

• The construction of below ground “service corridors” – trenches large enough to carry 
several utilities, separated from the contaminated soils by a permanent barrier (e.g. 
HDPE membrane) and backfilled with inert fill; 

• The design and construction of below ground concrete in accordance with BRE guidance 
[28] to address aggressive ground conditions; 

• The design and construction of water supply pipework [in accordance with UKWIR [29] 
to mitigate the potential for contaminant permeation and tainting of potable water; and 

• The design and construction of gas protection measures into building foundations and 
service corridors (in accordance with the relevant British Standard [30]) to mitigate the 
potential risks associated with hazardous ground gas. 

4.6 Unforeseen contamination and UXO 

Consideration of the Project Site’s history together with the results of the various Desk Study 
reports indicate that notwithstanding the planned programme of ground investigation, there 
will remain a significant potential for unforeseen, more grossly contaminated materials 
(including landfill wastes) across much of the Kent Project Site. Such a potential also applies to 
the Essex Project Site, although given the nature of the Proposed Development here, that 
potential is substantially lower.  The potential risks related to any such localised / gross or 
otherwise unforeseen contamination will be mitigated by the following management regime: 
 

1. During earthworks, a ‘watching brief’ will be held by the responsible environmental 
engineer involving periodic inspection, appropriately recorded in a site diary. This will 
supplement daily records maintained by the Contractor; 

2. The Contractor’s toolbox talk will alert the construction workforce to the potential 
for such unforeseen contamination. Encountering any such unforeseen 
contamination will require immediate cessation of excavation and notification of the 
Contractor’s Site Manager and the Engineer; 
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3. In the event of any such unforeseen contamination being encountered an 
appropriately qualified environmental specialist will visit the site/ area of excavation 
as soon as practicable (but within a maximum of 24 hours) to determine the need for 
and scope of any remedial action. Proposals for any such action (investigation, 
analysis, modelling, monitoring and remedial action if appropriate) will be discussed 
and agreed with the relevant Local Authority (and Environment Agency as 
appropriate) prior to implementation; and 

4. Any such action will be appropriately recorded and included in the relevant 
Verification Report. 
 

The results of the current UXO risk assessments have indicated that there are potential risks 
related to UXO on both the Essex and Kent Project Sites.  These risks can be mitigated by one or 
a number from a range of measures as appropriate, that will reflect both the location and the 
nature and extent of the below ground works.  This range of measures includes: 
 

• The preparation of operational UXO risk management plans (three such plans envisaged; 
the Essex Project Site, the Kent Project Site (Swanscombe Peninsula) and the Kent 
Project Site (Resort Access Road); 

• UXO safety and awareness briefing for all personnel involved in below ground works; 

• The availability of an “on call” explosive ordnance disposal (EOD) engineer and EOD 
banksman support; and 

• Magnetometer survey ahead of piling and intrusive boreholes. 
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5 Chapter Five ◆ Additional local remediation 

5.1 Essex Project Site 

The nature of the ground conditions and of the nature of the Proposed Development on the 
Essex Project Site is such that no site-specific remediation / mitigation measures additional to 
the measures set out above will be required. 

5.2 Kent Project Site (Swanscombe Peninsula) 

On the Swanscombe Peninsula part of the Kent Project Site there are three elements that 
require particular measures to be implemented in addition to the site-wide Remediation 
Strategy, namely: 

• The widespread occurrence of CKD; 

• The presence of a leachate collection and management system over particular areas of 
the Kent Project Site; and 

• The presence of areas subject to Environmental Permits. 

5.2.1 CKD 

The extent and properties (both physical and chemical) of the CKD in the several areas on the 
Swanscombe Peninsula is currently not well defined. Some initial desk-based research has been 
carried out (Error! Reference source not found.).   The programme of ground investigation 
outlined above will address this data gap and will inform both the potential for treatment / 
beneficial re-use of CKD spoil arising from the earthworks.  It is also likely that trials into 
treatment and re-use by specialist remediation contractors will be carried out which will include 
further investigation, testing and assessment.  Assessment will also be carried out into the need 
for and scope of any particular remedial measures necessary to prevent contamination of the 
natural environment from the CKD (whilst also recognising that in the restored salt marsh area, 
these ground conditions have contributed to the particular ecological value of that part of the 
peninsula). 
 
5.2.2 Leachate collection and management 

The existing leachate collection and management system on the Swanscombe Peninsula is 
complex but relatively well understood.  This current understanding is illustrated in the Surface 
Water Drainage Strategy. This existing system is not functioning as well as it could do and 
furthermore substantial elements of it will be disrupted / removed by the Proposed 
Development.  The leachate management and treatment system will therefore require re-
instatement and reconstruction as well as the creation of enhanced capacity.   
Further investigations of the existing system are planned and these (together with consideration 
of the planned development) will inform the detailed design of the new and improved leachate 
collection, management and treatment system. Currently it is anticipated that the leachate 
treatment plant that serves the Broadness Marsh area will be adapted and upgraded to increase 
its treatment capacity. The conveyance channels around the Broadness Marsh area will be 
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formalised and enlarged to capture the leachate and surface water runoff. The flows will be 
conveyed to open lined detention ponds and pumped to the upgraded plant.  
The leachate treatment plant currently located within the South Pit area will be relocated to 
enable the Proposed Development. The most appropriate location for the plant and the 
required treatment levels will be considered during design development, including the option of 
pumping the leachate from the South Pit area to the upgraded Broadness Marsh leachate 
treatment plant. 
 
5.2.3 Environmental Permits 

There are several areas of this part of the Kent Project Site that are subject to Environmental 
Permits (former Waste Management Licences). Most of these have been subject to landfilling, 
but there are also permitted areas where no disposal has taken place.  The existence of these 
Permits has particular implications that will be taken into account (assuming that the permits 
are likely to remain in force and will not be surrendered prior to construction), namely: 
 

• The development must not compromise the permit holder’s ability to manage and 
monitor the site in accordance with the permit and to continue to comply with the 
permit conditions; 

• The Environment Agency must be notified (and approve) any proposals for ground 
investigation on these landfills; and 

• The Environment Agency must be notified (and approve) the construction of any 
infrastructure on the permitted landfill which could affect the landfill cap, its profile and 
its management and monitoring regime. 

5.3 Kent Project Site (Resort Access Road) 

On the Resort Access Road works part of the Kent Project Site the presence of licensed landfills 
again presents elements that require particular measures to be implemented in addition to the 
site-wide Remediation Strategy.  The regulatory / management constraints presented by the 
presence of licensed landfills and the particular mitigation measures needed to address them 
described above with respect to the Swanscombe Peninsula are equally applicable to the 
landfills on this part of the Kent Project Site (Bamber Pit, Northfleet Landfill and Southfleet 
Landfill). 
 
Particular mitigation will be applicable to all three affected landfills.  The construction of the 
Resort Access Road and the people mover route across Bamber Pit will involve the construction 
of a substantial cutting through the inert wastes of the southern flank of the pit and through the 
commercial / industrial wastes of the northern flank.  This excavation will generate substantial 
volumes of spoil (much likely to be Hazardous Waste) but will also affect the existing leachate 
regime (there is no current collection / treatment system) and the landfill gas management 
system.  The programme of ground investigation (referred to above) will address the need to 
provide site specific data (on the nature of the waste and the leachate and gas regimes) and will 
inform the need for and scope of any particular remedial design / construction measures 
necessary to prevent contamination of the natural environment and enable safe design and 
construction. 
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The construction of the Resort Access Road and the people mover route across Northfleet 
Landfill will involve some earthworks, although the design has aimed to minimise excavation 
and also to avoid as far as possible interference with the existing landfill cap and the leachate 
and gas management and monitoring regimes on the site (but with some managed impact upon 
the archaeology.  The location of the existing landfill infrastructure is well defined (Error! 
Reference source not found.) but will be supplemented by the programme of ground 
investigation referred to above and will address the need to provide supplementary data and 
will inform the need for and scope of any particular remedial design / construction measures 
necessary to prevent contamination of the natural environment, reinstate any existing control 
systems and enable safe design and construction. 
 
There are also additional constraints with respect to an archaeologically sensitive site at Bakers 
Hole, a Scheduled Monument and a geologically designated Site of Special Scientific Interest 
(SSSI).  The planning of the Resort Access Road and people mover routes have been promoted 
so as to minimise the impact upon these resources (whilst also reflecting the engineering 
constraints and those associated with the landfills and their environmental management).  The 
detail of the planned mitigation with respect to Bakers Hole is presented in Chapter 14: Cultural 
heritage and archaeology of the Environmental Statement.   
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6 Chapter Six ◆ Monitoring and verification 

6.1 Monitoring objective 

Monitoring of the Proposed Development as it proceeds across the various areas of the Essex 
and Kent Project Sites will be carried out in order to: 
 

• Record the works (earthworks, remediation and construction) as they are undertaken; 

• Record any impact on surface water, groundwater or air quality; 

• Record any nuisance (noise or dust); 

• Record any unexpected contamination (including UXO) encountered during the works, 
together with any remedial action undertaken; 

• Provide confirmation of successful implementation of the Remediation Strategy(ies); and  

• Enable completion of Verification Reports.  

6.2 Verification plan 

The Verification activities undertaken for both the Essex and Kent Project Sites will be carried 
out by an appropriately competent and qualified organisations, independent of the contractors.  
The scope of works for the verification programmes will include: 
 

• Collation of all relevant information available from contractors’ reports, drawings and 
records.  This will include data on the treatment / re-use of suitable soil materials, on 
source removal, on the waste management of spoil (contaminated and uncontaminated 
natural soils), management of groundwater etc; 

• Inspection and recording of remediation and earthworks undertaken at site will be 
carried out by an appropriately competent and qualified persons independent of the 
contractors.  This activity will span the whole period of the development with the period 
and frequency of inspection varying to suit the complexity and type of activity underway; 

• Observation, inspection and recording of health, safety, hygiene and environmental 
management; 

• Management of the soil sampling and testing necessary to demonstrate compliance with 
the agreed Criteria.  Testing would be carried out on representative samples at the 
agreed spacing and frequency; 

• Chemical analysis of soils and groundwater will be carried out by an appropriate 
specialist laboratory (with MCERTS / UKAS accreditation for relevant determinands). The 
chemical analytical suite will reflect the contaminants of concern relevant to each 
location on the Kent Project Site or Essex Project Site agreed with the relevant local 
authority and the Environment Agency; 

• Management of the environmental monitoring programmes (groundwater, air quality, 
noise); 

• Immediate response to any unexpected contamination (including UXO) being 
encountered; 
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• Continuing review of data and assessment of compliance with the agreed Remediation 
Strategy, 

• Liaison with the local authority and Environment Agency; and  

• Preparation of Verification Reports.  A number of such reports is anticipated (for the 
various phases / areas) demonstrating how the work has been carried out in accordance 
with the approved strategy. 
 

Once the contractor’s Remediation Method Statements, and Construction Environmental 
Management Plans (CEMPs) are available, a detailed plan of the verification activities for each 
phase / area of the Proposed Development will be set out.  This will identify the names and 
contact details of the relevant partied involved and define their roles and responsibilities.   It will 
define the period and frequency of site inspections, the period and frequency of monitoring (air, 
dust and groundwater).  It will identify the laboratories undertaking the chemical and 
geotechnical testing, and the specialists carrying out monitoring.  The detailed plans will identify 
all of the activities that will be necessary to demonstrate achievement of the remedial 
objectives of the works.  

6.3 Recording 

The verification data will be obtained, managed and stored by the contractor with copies also 
retained by the organisations responsible for the management of the activities and the 
preparation of the report.  All chemical and geotechnical data will be obtained, retained and 
made available in AGS format.   

6.4 Verification Reports 

The overall objective of verification activity is to demonstrate that the remedial works have 
been carried out in accordance with the agreed Remediation Strategy and that the works have 
not given rise to any unacceptable impacts upon people or the environment. The verification 
activities will also provide evidence that: 
 

• Planning / permit/ licence conditions have been met, and  

• Environmental management goals have been met.  
 

The verification reports will be prepared on completion of the works and will comply with 
relevant Environment Agency guidance [31]. The object of the reports is to provide authoritative 
documentary evidence of the remedial works. The reports will describe the area of the Project 
Site concerned, the remediation objectives, the techniques or processes employed and the 
verification / monitoring data in succinct text supported by as built drawings, figures and 
photographs etc.  
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