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skill, care and diligence within the terms of the Contract with the client, incorporation of our General 
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the client. 
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above. 
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Glossary 
 The permitted site – this refers to the proposed permitted area as defined in Plan D-ESSD1C.  

 The Brent Cross South (BXS) Development Area – this refers to the whole of the Brent Cross South 
Development Masterplan area, to be built out over a 15-year period.   The area is subdivided for 
development, the first and largest phase is termed Mega Phase A (D-ESSD1B). 

 Package 1 – the first package of work to be brought forward as part of the redevelopment of the BXS 
Development Area.   

 Package 2 – the second package of work to be brought forward as part of the redevelopment of the 
BXS Development Area. 

 The wider construction site – that part of the BXS Development Area under construction at the same 
time as permitted activities are occurring.  It includes the permitted site, Package 1 and Package 2.  
The boundary location will change – therefore on plans (including D-ESSD1B) it is represented by the 
Mega Phase A boundary. 

 “Exploratory” Temporary Open Space (TOS) – initial works in Package 1 to create temporary sports 
and recreation space for local residents.  

 Landfill material – refers to material (waste) to be excavated from a former landfill within the BXS 
Development Area.  Principally to be excavated as part of Package 1 works, to be confirmed as 
suitable for use in earthworks in a discrete area to be constructed as part of Package 1 and Package 2 
works.  To be stored pending use in earthworks.  The waste is the subject of this permit application.   

 Made Ground – refers to anthropogenic material in the ground that is not landfill material. 

 Natural Strata – underlying geology (primarily London Clay). 
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1. Introduction  
1.1 The Brief 
Waterman Infrastructure & Environment Limited (“Waterman”) is instructed by Galldris Services Limited 
(“the applicant” and “the operator”) to prepare applications for two new bespoke Environmental Permits 
(EP). To authorise: 

• a waste storage EP – waste operation (storage of hazardous and non-hazardous waste pending use 
of waste in a deposit for recovery operation); and  

• a waste recovery EP – a waste operation (use of waste in a deposit for recovery operation – 
construction works).  

This report concerns the waste recovery EP. A Gas Risk Assessment (GRA) is required to support the 
waste recovery EP application. Due to the risk of ground gas emissions from the waste.  

The permitted site is centred at approximate National Grid Reference 523158 187166.  

The current site address for Galldris’ construction site is Gate 1, Claremont Way (off Brent Terrace), Brent 
Cross, London NW2 1BG.  

1.2 Context 
The permitted activity is required as part of a large-scale development in the Brent Cross area of London.  
Specifically, the area south of the North Circular Road (A406), a major mixed use development known as 
“Brent Cross South” (BXS) Development Area.  

This application concerns the construction of the BXS development platform, specifically in an area 
known as Package 1 and Package 2.  The permitted site is to be a series of locations suitable for 
depositing the waste, to support works to create the development platform. The waste will be permanently 
deposited within areas that will be public domain only, beneath streets and squares.  Waste will not be 
deposited beneath plots upon which residential blocks or offices are to be constructed. The waste 
recovery green line boundary is shown on site plan (D-ESSD1B), as is the wider construction site 
boundary and the waste storage EP boundary.    

Earthworks material will be excavated from land within Packages 1 and 2 where the level needs to be 
lowered. Material suitable for reuse will be used to create the development platform for areas of Package 
1 and 2 where the level needs to be raised.  

Most of the material to be excavated will be reused as “Made Ground”, in accordance with the Definition 
of Waste: Development Industry Code of Practice (DoWCoP) which has been applied to the scheme. 
However, some excavation will be necessary in an area that is an historic landfill site.  

Material excavated from the landfill area is considered waste by the Environment Agency (EA). The 
Environmental Permitting Regime applies to its storage and use in recovery (permanent deposit in land). 
This material, the waste subject to EP controls, will be referred to as “landfill material”.  

There will be no treatment of waste associated with the EP other than sorting at the point of excavation to 
separately remove gross contamination or large lumps of hard materials. Materials suitable for reuse 
without further processing will be stored in stockpiles, until required for use in earthworks. 

1.3 Report Structure and Scope 
The EP application requires a Gas Risk Assessment (GRA). This has been developed using relevant EA 
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guidance,1 and the template provided.2  Any sections that are not applicable to the activity have been 
included for completeness.  With an explanation of why they are not relevant. 

The conceptual model in its entirety is included in the Environmental Setting and Site Design (ESSD) 
report completed separately to this report and should be read in conjunction and referred to in addition to 
this document. A summary of the conceptual site model with a focus on ground gas is included within this 
document. 

Technical information prepared for the BXS Development Area has been utilised where appropriate. 
Including but not limited to that prepared for: 

 the planning applications for the scheme;  

 documents required to fulfil planning conditions (e.g. Construction environmental management plan 
(CEMP);  

 data and analysis from ground investigation;  

 landfill material waste classification analysis; and  

 specification for material suitable for reuse in the earthworks. 

Galldris’ general and environmental management policies and procedures are in place for the wider 
construction site, and will be applied as appropriate to the permitted activities. Galldris documents 
referred to are included elsewhere in the application bundle. 

The GRA will form part of the environmental management system (EMS) to be operated by the applicant 
for the lifetime of the EP. A copy of the GRA and EMS will be kept in Galldris’ site office, on the wider 
construction site.   

Plans and drawings have been prepared and are presented separately elsewhere in the application 
bundle (“ESSD drawings bundle”). 

1.4 Limitations and Constraints 
Waterman has endeavoured to assess all information provided to them during the preparation of this 
document.  But makes no guarantees or warranties as to the accuracy or completeness of this 
information.  

The conclusions resulting from this report are not necessarily indicative of future conditions or operating 
practices at or adjacent to the site. 

 

 
1 https://www.gov.uk/government/publications/management-of-landfill-gas-lftgn-03 (accessed 06/07/2020). 
2 https://www.gov.uk/government/publications/landfill-gas-risk-assessment-report-template (accessed 06/07/2020). 

https://www.gov.uk/government/publications/management-of-landfill-gas-lftgn-03
https://www.gov.uk/government/publications/landfill-gas-risk-assessment-report-template
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2. Conceptual Site Model - Landfill Gas  

2.1 Sources 
The waste that is the subject of this waste recovery EP application is to be derived from excavations into 
the former Claremont Way landfill, present in the BXS Development Area. Details of the historical 
development of that landfill are set out in the ESSD. No new sources of contamination are being 
introduced given that the former landfill extends into the permitted site boundary.   

The waste will incorporate the material deposited during the landfilling undertaken on the BXS 
Development Area between the 1930’s and 1980’s (landfill material). The landfill material as encountered 
during previous ground investigations is visually and chemically distinct from Made Ground used to form 
the existing built structures development platform and natural material and can be described as ‘well 
sorted loose dark brown slightly gravelly slightly clayey/clayey sand, with fragments of flint, brick, 
concrete, coal, plastic, and glass’.  

Chemically the landfill material contains higher heavy metal concentrations relative to the general Made 
Ground on-site, consistent with the relatively high ash content of the landfill material. A summary of the 
laboratory data gathered during previous investigations identifying the chemical difference between 
landfill material and general Made Ground is included in the Waste Acceptance Procedures (WAP) 
document included in the EP application bundle. Figure 1 shows typical landfill material encountered.  

Figure 1: Typical landfill material.  

 
As detailed in the ESSD, Claremont Way landfill was permitted to receive inert and household waste 
between 1960 and 1980, but was operational as evidenced by historical maps from the 1930’s. The 
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landfill material being well-sorted is consistent with the waste being burnt at a refuse depot (off-site) prior 
to disposal on-site. Household waste has not been identified in the landfill material during previous 
ground investigations or the Exploratory TOS bulk excavation works.  

The landfill material owing to its previous pre-treatment and burning in passing through the waste refuse 
destructor and age of the waste, has low quantities of readily degradable organic material and therefore a 
low ground gas generation potential. Monitoring completed in wells installed in the undisturbed landfill 
material (within the wider BXS Development Area) during the 2018 Concept ground investigation (six 
visits over two months) and during the Structural Soils 2014 / 2015 ground investigation (seven 
monitoring rounds over five weeks) recorded the following: 

 Carbon dioxide concentrations recorded up to 20%, with a typical carbon dioxide concentration 
between 7.5% and 10%.  

 Methane recorded below the equipment’s on all but two occasions (Concept 2018 ground 
investigation); 13.5% BH13B – 25.4.18, and 0.9% BH3001 30.5.18. 

 Steady flow rate was below the equipment’s detection limit on all occasions.  

The absence of measurable sustained gas flow rates is typical of material in which only a low volume of 
organic content is present. In these situations, the organic material is degraded aerobically to produce 
carbon dioxide at such low rates they are not emitted at quantities or rates sufficient to sustain migration 
and pose a risk to receptors. With the ground gas effectively entrained in the soil matrix and oxidising 
prior to being emitted at surface level.  

Methane was recorded above the equipment’s detection on one location only (BH13B) located within the 
permitted site and in the former landfill.  A review of the log identifies a slight hydrocarbon odour in the 
alluvium at the base of the well, in addition to a perched water table within the well headspace. Given 
these two factors it indicates two processes may be at work to cause the finding of methane present; 

 Hydrocarbons degrading within the well headspace to produce methane. The degradation process 
and volume of hydrocarbons in these circumstances is small and will result in small volumes of 
methane which give high concentrations in the well headspace. Outside of the constrained well 
headspace whilst the degradation of the hydrocarbons still occurs it is at very low rates, causing the 
methane to oxidise completely to carbon dioxide prior to reaching the surface. 

 Where groundwater is present in a well headspace any methane present within it may partition out of 
the groundwater and accumulate in the well headspace until an equilibrium is achieved. The methane 
is then trapped in the well headspace resulting in high methane concentrations during sampling / 
monitoring. Outside of the well headspace whilst partitioning from the groundwater will also occur (as 
stated for the hydrocarbons) the methane will oxidise / dilute in the vadose zone. High methane 
concentrations will therefore only occur in the soil air spaces immediately above the groundwater.  

Total Organic Carbon (TOC) analysis completed as part of the 2018 Concept ground investigation on soil 
samples from the undisturbed landfill material recorded TOC concentrations between 1.0% and 6.5% with 
an average concentration of 4.16%. Identifying the landfill material as having a similar TOC content as the 
inert landfill TOC threshold value of 3%. Accounting for the presence of ash in the landfill material which 
would contribute to the TOC concentration whilst not being degradable the low TOC value is consistent 
with the low ground gas generation potential of the landfill material.  

The ground gas monitoring provides a body of quantitative evidence to the qualitive assessment the 
landfill material has a negligible ground gas generation potential owing to the low quantity of readily 
degradable organic material present in the soil matrix. During the excavation and stockpiling of the landfill 
material prior to final placement the residual low quantities of stabilised organic material will be exposed 
to aerobic conditions. The aerobic conditions will temporarily increase the biodegradation of the organic 
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material further decreasing the quantum of organic material present post placement, further decreasing 
the materials ground gas generation potential.  

Ground gas monitoring in wells outside the landfill material and within the wider BXS Development Area 
recorded the following: 

 Concept 2018 ground investigation – one borehole, 6 rounds over two months, methane <0.1%, flow 
rate <0.1l/hr, and peak steady carbon dioxide 1.9%. 

 Structural Soils 2014/2015 ground investigation – three boreholes over 5 weeks, methane <0.1%, flow 
rate <0.1l/hr, peak steady carbon dioxide 1.2%, 1.8%, 4.7%.  

The background ground gas concentrations identify the general Made Ground and natural soils on the 
wider BXS Development Area outside the undisturbed landfill material as having a low ground gas 
generation potential, with negligible ground gas flow rates and low ground gas concentrations. The 
background ground gas concentrations provide further evidence significant volumes of ground gas are 
not being generated by the undisturbed landfill material.  

The general Made Ground has a low quantum of organic matter and given its age since deposition it is 
expected to have a negligible ground gas generation potential.  Indeed, the previous ground gas 
monitoring does not identify any significant ground gas concentrations including the lateral migration of 
ground gas from deposits outside the landfill material (general Made Ground).    

Given the low expected low ground gas generation potential of the material, significant quantities of 
ground gas will not be produced, and ground gas extraction and utilisation will not be required.  Similarly, 
containment, collection and / or treatment systems would not be required.  

2.1.1 Odour 
Previous ground investigations (Structural Soils 2014/2015, Concept 2018, Waterman 2019) recorded the 
following information with regards to odour in the landfill material: 

 In localised pockets the landfill material was identified as being stained and as having a hydrocarbon 
odour.  

 Soil headspace analysis of soil samples recorded low concentrations with a peak concentration of 
7ppm. 

 Soil laboratory analysis of samples from all three ground investigations in the former landfill recorded 
low volatile contaminant concentrations; 

- Aliphatic C5-6, Aliphatic C6-C8 - <0.01mg/kg; 

- Aliphatic C8-C10 – 0.02mg/kg; 

- Aliphatic C10-C12 – 1.0mg/kg; 

- Aromatic C5-C7, Aromatic C7-C8, Aromatic C8-C10 - <0.01mg/kg; 

- Aromatic C10-C12 – 6.5mg/kg; 

- Aromatic C12-C16 – 72mg/kg; 

- Naphthalene – 0.46mg/kg; and  

- Chlorinated Solvents and BTEX – below the laboratory limit of detection.  

 Ground gas monitoring in boreholes installed in the former Claremont Way landfill area, within the 
undisturbed landfill material, during previous ground investigation recorded hydrogen sulphide below 
the equipment’s limit of detection on all occasions, except one in one borehole in which 120ppm was 
recorded. Ground gas samples recorded hydrogen sulphide below the equipment’s detection limit.  
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The above confirms the landfill material has a negligible odour component. In addition, as part of the 
excavation process material which are visually or olfactory contaminated will be excluding from being re-
used on-site and will require disposal off-site.  

2.2 Pathways 
The landfill material will be re-used below streets and squares in the completed Development and not 
directly beneath building structures or soft landscaping. Potential pathways to human health receptors in 
the completed Developments and emissions to atmosphere include; 

 lateral migration through preferential pathways such as service/utility ducts or through the surrounding 
soil matrix; and 

 vertical migration through cracks in the overlying hardstanding for direct emission to the atmosphere.  

Ground conditions outside the permitted site will comprise material placed under the DoWCoP regime 
during the proposed developments enabling works. This material will be rolled to compact it and provide a 
suitable development platform. The compacted Made Ground will have a low total porosity and effective 
porosity substantially restricting lateral migration of ground gases through it. The migration potential and 
emission risk of ground gases will be further restricted by the absence of a significant volume of ground 
gas. 

There will be the potential for deep drainage runs with the deposited waste which could act as a 
preferential pathway for the migration of the ground gases. However given the expected low volume of 
ground gases given the materials low ground gas generation potential and restricted migration potential 
within the material due to its compaction a significant volume of ground gas is not expected to accumulate 
within the drainage runs should they be present and migrate off-site.  

Ground investigations undertaken by Arup and Structural Soils have classified the Package 1 ground gas 
regime as being Characteristic Situation 2 (CS2) in which basic ground gas protection measures will be 
installed in the completed Development to restrict ground gas migration. The ground gas protection 
measures will include a ground gas membrane, and Grade 2 waterproof concrete to create a physical 
barrier. Services will be sealed where they gain entry to built structures in line with the requirements of 
CS2 classification. These protection measures will work to further break the pathway for ground gases to 
migrate through and accumulate in confined spaces in the completed development.  

2.3 Receptors 
Receptors identified in the BXS Development Area include; 

 construction workers on-site; 

 human receptors in the built structures and open spaces; 

 human receptors in the surrounding area; built structures and open spaces; and  

 global climate.  

The people including construction workers and future residents / workers have an acute risk and therefore 
highest sensitivity to ground gas, whereas the global climate is a long term risk and has a lower sensitivity 
than the risk to people posed by ground gas.  

It should be noted undisturbed landfill material will remain in-situ on the BXS Development Area in areas 
in which substantial excavations will not be undertaken.  
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3. Landfill Gas Risk Assessment  
3.1 The Nature of the Landfill Gas Risk Assessment 
The re-use of landfill material will involve the excavation of material already present on the BXS 
Development Area in which the permitted site is located and its re-use on the permitted site. A new 
potential ground gas generating source will not be introduced to the BXS Development Area. As 
evidenced by the qualitative and quantitative assessment of the landfill material prior to excavation and 
reuse, it has a low ground gas generation potential and is unlikely to pose a significant risk to identified 
receptors. This includes both from a bulk ground gas or odour perspective once in-situ.  

Whilst the sensitivity of potential receptors is high (residential) the low ground gas generation potential of 
the material, absence of new ground gas source, and restriction of pathways means a detailed 
quantitative risk assessment would not be required and a qualitative assessment will instead be 
undertaken.  

3.2 The Proposed Assessment Scenarios 

3.2.1 Lifecycle Phases 
The deposition of the landfill material will occur in phases as development progresses. Backfill will 
comprise placement of the material in layers with which will be compacted to the required density in line 
with the Civil Engineering Specification (ref: BXS-PK001-INF000-C-WIE-SP-11-010-XX Rev P04). 
Material will also been confirmed to have passed the chemical reuse criteria as detailed in the DRMS 
(BXS-PK001-INF000-C-WIE-RP-11-006-XX-P03). Material with visual and olfactory signs of 
contamination will not be reused as part of construction.   

A tracking system will be used to record the location and depth of placed material include conformation is 
has passed chemical and geotechnical reuse criteria. Details of the tracking system used are set out in 
the WAP included in the EP application.  

Owing to the low ground gas generation potential and absence of controlled water receptors a landfill gas 
management system or leachate containment / management system will not be required. The 
degradation of these potential systems has therefore not been considered.  

The historical landfill operated from the 1930’s to 1980’s making the last input into the landfill around 40 
years old. As identified in section 2.1 the landfill material has been demonstrated to have low current 
organic matter content and therefore a low ground gas generation potential. During its excavation and 
stockpiling the creation of aerobic conditions will catalyse the degradation of residual organic matter 
resulting in a lower organic matter and ground gas generation potential upon its deposition under the 
waste recovery permit. The volume of ground gas created following placement already negligible will 
therefore be even lower and steadily decrease over time as residual organic matter degrades or becomes 
unavailable for degradation (trapped in soil pores) referred to as stabilised organic matter.  

Confirmatory ground gas monitoring will be completed within monitoring walls installed in the deposited 
waste (within the waste recovery permitted site) and in monitoring wells installed outside the permitted 
site. The monitoring wells will periodically be monitored to provide information on the ground gas 
generated from the deposited waste and the lateral migration of ground gas from it.  

3.2.2 Accidents and their Consequences 
During the re-use of the landfill material on the site potential exists for the re-use of the material which sits 
outside the typical landfill material or from Made Ground / natural soils. Made Ground / natural soils will 
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be re-used on the BXS Development Area under the DoWCoP regime, the accidental introduction of 
Made Ground / natural soils will not therefore introduce a new ground gas generation source.  

The re-use of visually or olfactorily contaminated material including household waste is excluded from 
being appropriate under the Arup Site Specific Remediation Strategy (SSRS)3 and will not therefore be 
re-used. This will primarily be controlled through visual screening at excavation, a second check will be 
carried out during placement of the material. Household waste has not been encountered in ground 
investigations carried out to date. It is considered if undetected pockets of household waste are present 
within the landfill material to be reused it will be easily identifiable in comparison to the typical landfill 
material, therefore the likelihood of a rogue load of household waste being reused is low. During 
excavation a watching brief will also be in place for material that has visual or olfactory evidence of 
contamination that is not household waste. Ground investigation to date has not identified significant 
amounts of landfill material with visual or olfactory signs of contamination in comparison of the remainder 
of the landfill material. The likelihood of considerable amounts of visual or olfactory contaminated material 
inadvertently being reused such that additional ground gas risk is posed and proposed mitigation 
measure are negated, is low.    

3.3 The Generated Gases to be Modelled 
This section is not applicable. No modelling is proposed given the low potential for ground gas 
generation.   

3.4 Numerical Modelling 

3.4.1 Justification for Modelling Approach and Software 
This section is not applicable. No modelling is proposed given the low potential for ground gas 
generation.   

3.4.2 Model Parameterisation 
This section is not applicable. No modelling is proposed given the low potential for ground gas 
generation.   

3.4.3 Sensitivity Analysis 
This section is not applicable. No modelling is proposed given the low potential for ground gas 
generation.   

3.4.4 Model Validation 
This section is not applicable. No modelling is proposed given the low potential for ground gas 
generation.   

3.5 Risks to the Environment and Human Health 

3.5.1 Landfill Gas Emissions 
As identified in section 2.1 the waste material has a low ground gas generation potential, which will be 
further reduced during excavation and stockpiling. The volume of ground gas created following placement 
already negligible will therefore be even lower and steadily decrease over time as residual organic matter 
degrades or becomes unavailable for degradation (trapped in soil pores) referred to as stabilised organic 
 
3 Arup (2019) (Phase 1 (South) Site Specific Remediation Strategy BXS-PK001-INF000-R-ARP-RP-11-001-XX Rev 
B). 
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matter. At no point following its deposition will significant ground gas emissions occur, with an overall 
decline following deposition present.  

3.5.2 Sub-surface Migration and Vegetation Stress 
For sustained ground gas migration to occur and a risk to receptors a significant volume of ground gas is 
required to sustain the ground gas migration and replace the gas that has migrated. As evidenced in 
section 2.1 the waste material has a low ground gas generation potential which will decrease following 
deposition. A negligible volume of ground gas will therefore exist in the soil pore space following 
deposition which will not support sustained migration and a risk to on and off-site receptors.  

The sub-surface migration (lateral and vertical) of ground gas will also be inhibited by the following 
aspects: 

 The waste material following deposition will be surrounded by undisturbed landfill material, cohesive 
Made Ground undisturbed / re-used under the DoWCoP regime, or cohesive natural material. The 
deposited waste material will have a lower ground gas generation potential than the undisturbed 
landfill material and would not therefore increase the ground gas risk. The cohesive Made Ground and 
natural deposits will restrict the lateral migration of ground gas by either pressure driven or diffusive 
flow.  

 The completed Development will incorporate CS2 protection measures which are to be determined by 
the plot developer. Potential measures include ground gas membrane, waterproof concrete, or 
mechanical ventilation in basement car parking areas.  

 Service ducts where they enter built structures in the proposed Development will be appropriately 
sealed where they gain entry to built structures inline with the requirements of CS2 classification to 
prevent them acting as preferential pathways for the migration of ground gases.  

Given the above a negligible risk of ground gas migration and impact of receptors will exist.  

As part of further ground investigations additional background ground gas monitoring of the surrounding 
environment will be undertaken. However, it should be noted the deposition of the waste material sourced 
from the site will not result in a new ground gas source imported onto wider BXS Development Area but 
will in effect be the movement of material around the same site. Undisturbed landfill material may lie 
directly adjacent to the waste material following its deposition. The excavation and temporarily stockpiling 
of the material will result in a decrease in the quantity of degradable organic material and decrease in 
ground gas generation potential. 

3.5.3 Atmospheric Dispersion and Odour 
Significant ground gas emissions including odour are not expected given the materials low ground gas 
generation potential. Landfill gas management plant will therefore not be required, and this section is not 
applicable to the site.  

3.5.4 Exposure 
Significant ground gas emissions including odour are not expected given the materials low ground gas 
generation potential, in conjunction with the migration pathway inhibitors a low level of exposure to 
receptors from ground gases generated from the waste will exist.  
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3.5.5 Global Atmospheric Impact 
Significant ground gas emissions from the waste material will not occur due to the materials low ground 
gas generation potential. 

Where residual methane is present the oxidation of the methane to oxygen and water vapour in the 
aerobic sub-surface environment prior to emission at surface level, further restricting the likely global 
atmospheric impact.  

3.6 Landfill Gas Completion Criteria 
As identified in section 2.1 the waste material has a low ground gas generation potential, which will be 
further reduced during excavation and stockpiling in which oxygen will be added into the soil and residual 
organic matter catalysing its break down during stockpiling / excavation. The volume of ground gas 
created following placement already negligible will therefore be even lower and steadily decrease over 
time as residual organic matter degrades or becomes unavailable for degradation (trapped in soil pores) 
referred to as stabilised organic matter. The waste material will therefore not pose a ground gas risk 
(pressure driven or diffusive flow) to the environment or human health receptors at any point in the waste 
life cycle and would therefore be considered as being ‘completed’ immediately after its deposition.  
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4. Landfill Gas Management Plan 

4.1 Control Measures 
Landfill gas control measures are not required given the landfill materials low ground gas generation 
potential.  

4.2 Monitoring and Sampling Plan 
A summary of the monitoring and sampling plan is provided below and is included in greater detail in the 
separate Monitoring Plan and Engineering CQA Plan included with the EP application. 

4.2.1 Baseline Monitoring  
The baseline ground gas regime will be established through the following activities: 

 existing ground investigation information collated during the 2014 / 2015 Structural Soils and 2018 
Concept ground investigation; 

 ground gas monitoring in wells installed and monitored as part of the ongoing ground investigation on 
Package 1 & 2 including those areas to be subject to waste deposit for recovery; and   

 additional monitoring using a recirculation ground gas monitoring methodology in appropriately 
installed wells for a period of 6 weeks.  

The existing and proposed monitoring will provide a wealth of information in which to establish the 
baseline ground gas regime. The baseline monitoring results following completion at each step will be 
reported in concise addendum reports.  

The baseline ground gas monitoring is required only for the purposes of permitting and is not a planning 
requirement. The previous monitoring information summarised in the 2019 Arup SSRS details the ground 
gas risk from a planning perspective.  

4.2.2 In-waste and Out of Waste Monitoring 
The monitoring of the materials ground gas regime and possible lateral migration risk is only required as 
part of a permitting requirement and is not required from a planning perspective.  

The recovered landfill material will be used as a construction material in creating the development 
platform for the proposed Package 1 and Package 2 works. A specific area such as a section of a 
roadway will be constructed and finished in a relatively short period of time (days) restricting the 
construction and monitoring of wells which can be completed during material placement. To enable the 
ground gas generation potential of the recovered landfill material following placement monitoring wells will 
be installed at a minimum of two per hectare with a total minimum of 4 monitoring wells and monitored 
following completion of a specific area of the permitted site, such as a reasonable roadway section.  

Additional monitoring wells will be positioned outside areas of recovered landfill material during and post 
surrender of the waste recovery permit to quantify lateral ground gas migration. It should be noted given 
the identified negligible ground gas generation potential of the landfill material significant volumes and 
migration are considered highly unlikely to occur.  In addition, given absence of new imported material 
from outside the BXS Development Area on the site a new potential ground gas source will not be 
present and a fundamental change in the existing ground gas regime and impact to off-site receptors 
cannot occur.  
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In accordance with the 2004 EA guidance given the low uniform permeability strata present (London Clay 
Formation), nearby developments, and low ground gas generation potential of the material monitoring 
wells outside the waste to monitor lateral ground gas migration will be placed at 50m centres.  

The location of the monitoring wells post waste recovery will be driven by the exact areas on the 
permitted site in which the waste will be deposited. The exact areas whilst within the permitted site are for 
determination at a later stage when the excavation and construction programme is at a more advanced 
stage. A plan detailing the monitoring wells installed within and outside the deposited waste will therefore 
not be provided at this stage.   

The monitoring wells will be installed in the unsaturated zone, to avoid interference by groundwater on the 
ground gas results, and therefore enable representative ground gas concentrations and flow rates to be 
established. A minimum of 1.0m plain pipe installed with a cement / bentonite mix will form the upper 
portions of the installed monitoring well to restrict interference from atmospheric air.  

Monitoring during and following waste deposition completion will be at the following intervals; 

 monthly during operating phase; and  

 six-month intervals post landfill completion.  

The above monitoring intervals will be the initial intervals based on the body of information available and 
should be regarded as the minimum requirements. As the background ground gas information is obtained 
and monitoring during the operating phase is completed further establishing the materials ground gas 
generation potential the monitoring interval will be periodically reviewed for effectiveness. As required and 
only in agreement with the EA the monitoring interval may be decreased or increased.  

The ground gas results will be collated and periodically reviewed by an experienced environmental 
consultant and reported to the EA in a report at the following frequencies. 

 following completion of the background ground gas monitoring; 

 following completion of the material placement; and 

 six-month intervals post completion of the waste recovery. 

The parameters monitored during each monitoring round including the background monitoring will 
include; methane, carbon dioxide, hydrogen sulphide, ground gas flow rate, atmospheric pressure (prior 
to and during), and differential pressure.  

During each monitoring round and in the report distributed to the EA the ground gas results will be 
compared against the background ground gas results (concentrations and flow rate), ground gas results 
recorded during previous ground investigations (Concept 2018 and Structural Soils 2014 / 2015), and the 
ground gas results recorded during the preceding monitoring rounds. Where elevated ground 
concentrations / flow rates are recorded further assessment will be undertaken to determine whether an 
actual risk to receptors is present. The assessment will be heavily weighted on the ground gas flow rate 
given it is the rate at which a ground gas can migrate to a receptor rather than the ground gas 
concentration which dictates the level of risk. The most sensitive receptor identified at risk is the future 
completed Development in the immediate surrounding area in which ground gas protection measures 
protective of a CS2 classification will be present. A preliminary action / trigger level will therefore be set at 
the Gas Screening Value (GSV) for a CS2 classification (0.7l/hr (methane/carbon dioxide), at which the 
ground gas protection measures would no longer be protective. Exceedance of the 0.7l/hr GSV would 
trigger measures included in the Action Plan below.  

During the initial monitoring round following well installation it is not uncommon to encounter temporary 
high ground gas concentrations caused by either; the release of small volumes of gas trapped in the soil 
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pore spaces which are not replenished, or through the introduction of air during drilling and creation of 
temporary aerobic conditions and an enhanced temporary degradation rate. This effect during the initial 
monitoring rounds will be accounted for during the assessment of the ground gas results.  

4.3 Action Plan 
Where the 0.7l/hr GSV is exceeded following assessment of the ground gas concentrations and flow 
rates each monitoring round the following actions may be undertaken in a stepwise sequence: 

 an additional monitoring round will be undertaken to confirm the ground gas monitoring results, with 
monitoring increased to weekly intervals until clarification of the ground gas regime can be 
established; 

 further risk assessment undertaken to determine given the pathway inhibitors future structures present 
whether an actual risk to receptors is present; and 

 installation and completion of continuous ground gas monitoring to further establish the ground gas 
regime and lateral ground gas migration risk.  

The control measures implanted will be produced in conjunction with the EA who will be informed of any 
exceedance of the action / trigger value.  
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5. Conclusions 
The waste recovery EP will only allow the reuse of landfill material excavated from the Claremont Way 
landfill in creating the development platform beneath specific streets and squares – all within the BXS 
Development Area.  As shown on plans in the ESSD drawings bundle.  Therefore, there will be no 
change to the ground gas regime and risk to off-site receptors will therefore not occur. 

The landfill material has been demonstrated during previous ground investigations through ground gas 
monitoring and assessment of its TOC concentration as having a negligible ground gas generation 
potential. This ground gas generation potential will decrease further during the materials excavation and 
temporary stockpiling in which the residual organic matter will be exposed to aerobic conditions catalysing 
its degradation. During and post completion of the material deposition significant volumes of ground gas 
will not be produced and a risk to human health receptors on the wider BXS Development Area and off-
site will not occur. Given the negligible ground gas generation of the material significant surface 
emissions will also not occur which could impact the global climate. Given the negligible risk to human 
health receptors and the global climate specific ground gas control measures to control the accumulation 
of ground gases would not be required.  

Confirmatory monitoring during a post completion of waste deposition will confirm the material has a 
negligible ground gas generation potential and a risk to receptors is absent. This confirmatory monitoring 
is a permitting requirement only and is not required from a planning perspective.   

5.1 Compliance with the Landfill Directive 1999 
The landfill material will be re-used under a waste recovery permit, compliance with the 1999 Landfill 
Directive would therefore not be applicable.  
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