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EXECUTIVE SUMMARY 

This report considers the geo-environmental challenges faced by the three 
proposed schemes for provision of additional airport capacity in London, 
based upon submissions to the Airports Commission (AC) in 2014. The three 
schemes - Gatwick R2, Heathrow North West Runway (NWR) and Heathrow 
Extended Northern Runway (ENR) are considered in turn, and then compared 
on the basis of geo-environmental issues and the problems and challenges 
faced. 

Gatwick R2 

Based upon the detailed desk-based work undertaken to date by Gatwick (Ref 
1), the site presents a low-risk geo-environmental profile, which leads to a low 
risk of cost or time escalation to the overall works. The amount of potentially 
contaminated land is limited, and there is less than one hectare of landfill 
within the overall landtake. There is no loss of mineral resource, and relatively 
minor physical geotechnical challenge associated with alluvial clays which 
may have low strength. 
 
The AC consultants  are broadly in agreement with ERM on the approach to 
assessment and mitigation of geo-environmental issues at the Gatwick site 
(Ref 2a), and the AC do not mention these in the Business Case and 
Sustainability Assessment (Ref 3), implying the low risk nature of the subject 
area. 
 
By dwelling on the issues of ground gases, the AC underlying consultants 
report (Ref 2a) creates a perception that the site has many landfills to deal 
with, but this is not the case, and the site presents a very low geo-
environmental profile from a land contamination standpoint. 
 
Proposed mitigation measures are comprehensive insofar as they encompass 
Codes of Practice which govern day to day actions, a Materials Management 
Plan which sets out the broader strategy for managing soils, an acceptance 
that site-specific remediation may be needed if site investigation uncovers 
significant contamination, and longer term management and monitoring 
measures to control the potential for future pollution and associated 
management (Ref 1). 
 

Heathrow North West Runway  

Based upon the desk study work (Ref 4) undertaken to date by Heathrow 
Airport Limited (HAL), the site presents a high-risk geo-environmental 
profile, which leads to a high risk of cost or time escalation to the overall 
works. The landtake is riddled with landfill, part worked gravel pits and areas 
of potentially contaminated industrial land including petrol stations and a fuel 
depot and pipeline. HAL make reference to geo-environmental matters in 
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their submission (Ref 5), but provide only generic ideas on how they will 
manage the construction of the works over very difficult and challenging 
ground conditions.  
 
The AC consultants describe the approach by HAL as being well thought out 
and the information provided as adequate (Ref 2b). The AC do not mention 
geo-environmental issues in the Business Case and Sustainability Assessment 
(Ref 6), ignoring the high risk nature of developing an airport on a site with 
up to 180 hectares of landfill. 
 
Mitigation measures are offered on a generic basis (Refs 4 and 5), with 
proposals to undertake investigation, risk assessment, monitoring and 
mitigation, including drafting a Construction Environmental Management 
Plan (CEMP) and obtain appropriate environmental (landfill) permits for 
redeposition of waste from the Environment Agency.  
 
The submission fails to address the sheer size of the challenge of development 
of a new section of airport on an area of land where up to 50% of the area is 
underlain by landfill or land within the gas/leachate migration zone around a 
landfill. During construction, the exposure of waste will lead to major 
nuisance potential including odour, vermin and birds. The airport layout will 
be relatively uncompromising, and the promoter will have little choice over 
what part of the development will overlie landfill. However, the constraints 
posed by retaining the landfill may make construction of some parts of 
development untenable, particularly where active gas management systems 
are in place, or piling cannot be tolerated due to the need to maintain landfill 
lining integrity. The proposals do not address the need to surrender many 
landfill permits or retain and be constrained by the permit conditions, for 
example granting access to maintain and monitor boreholes on airside areas. 
This may lead to the need to excavate all waste from key areas, cutting across 
the promoters current expectations.  
 
The sterilisation of substantial areas of mineral resource is ignored by the 
promoter, as is the need to genuinely demonstrate the availability of landfill in 
southern England to take the volumes of waste likely to be generated by the 
development. 
 
Heathrow Extended Northern Runway 
 
Based upon the limited submission presented to date by Heathrow ENR (Ref 
7), the site presents a high-risk geo-environmental profile, which leads to a 
high risk of cost or time escalation to the overall works. The landtake is 
riddled with landfill, part worked gravel pits and areas of potentially 
contaminative industrial land including petrol stations and industrial estates. 
 
The AC consultants  note the almost total absence of Heathrow ENR 
addressing the approach to assessment and mitigation of geo-environmental 
issues (Ref 2c), and the AC do not mention these in the Business Case and 
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Sustainability Assessment (Ref 8), ignoring the high risk nature of the subject 
area for a site with 170 hectares of landfill. 
 
By making only limited comment on the issues of landfill wastes and ground 
gases, the AC consultants create a perception that the issue is straightforward 
to deal with, but this is not the case, and the site presents a high risk geo-
environmental profile from a land and landfill contamination standpoint. 
 
Mitigation measures are only offered on a generic basis, with proposals to 
undertake desk study, investigation, risk assessment, monitoring and 
mitigation, including drafting a Construction Environmental Management 
Plan (CEMP) and a Materials Management Plan (MMP). The mitigation 
proposals fall well short of the level of response and detail needed to address 
the major challenges faced by Heathrow ENR. 
 
The submission (Ref 7) fails completely to address the sheer size of the 
challenge of development of a new section of airport on an area of land where 
up to 40% of the area is underlain by landfill or land within the gas/leachate 
migration zone around a landfill. The airport layout will be relatively 
uncompromising, and the promoter will have little choice over what part of 
the development will overlie landfill. However, the constraints posed by the 
landfill may make construction of some parts of development untenable, 
particularly where active gas management systems are in place, or piling 
cannot be tolerated due to the need to maintain landfill lining integrity. The 
proposals do not address the need to surrender many landfill permits or retain 
and be constrained by the permit conditions, for example granting access to 
maintain and monitor boreholes on airside areas. This may lead to the need to 
excavate all waste from key areas, cutting across the promoters current 
expectations. 
 
The sterilisation of substantial areas of mineral resource is ignored by the 
promoter, as is the need to genuinely demonstrate the availability of landfill in 
southern England to take the volumes of waste likely to be generated by the 
development. 
 
Comparison of the three options from a geo-environmental standpoint 

 
Gatwick R2 is underlain by a simple and geotechnically sound geology which 
presents few difficulties for development as Londons next airport expansion. 
The impact of manmade activities on the landtake is relatively small, with 
only a limited fraction of the land likely to have been affected by 
contamination, and less than one hectare at the site boundary subject to 
historical landfilling. There will be no loss of mineral resource as result of the 
works. 
 
By contrast, both Heathrow Schemes are underlain by a greatly changed 
geology, with extensive working of gravels and subsequent infilling with 
liquid and solid hazardous and non-hazardous wastes, which now encompass 
some 160 to 180 hectares of the landtake. Add to this the presence of other 
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potentially contaminated sites and it can be seen that there is very little 
natural ground left, and a proportion of this is mineral resource which would 
be sterilised by building the airport. 
 
Whereas Gatwick has presented a detailed picture of the conditions on site, 
Heathrow ENR have presented virtually no detail on their landtake and geo-
environmental issues, and the AC has had to make assumptions and derive its 
own data to make any judgement about the proposal. HAL have undertaken a 
geo-environmental review which demonstrates the scale and nature of the 
extremely difficult ground conditions, but their proposals for mitigation are 
inadequate and fail to recognise the scale of the challenge, with great risks to 
cost and programme likely to result. For Heathrow ENR, their failure to 
propose anything other than entirely generic mitigation measures shows a 
worrying underestimation of the scale and complexity of the task facing them. 
 
Sustainability as applied to the geo-environment 
 
The Commissions Sustainability Appraisal (Refs 3, 6 and 8) does not refer to 
geo-environmental issues, and this is of great concern. By treating geo-
environmental matters as a subset of the Engineering Plans, the AC omits to 
address what will be a major sustainability issue. How can excavation and 
mining of up to 180 hectares of landfill be sustainable? Having landfilled the 
material once (itself viewed now as a largely unsustainable practice), the 
works are likely to lead to the further landfilling of perhaps 50% of what is 
now excavated (having mined out the re-useable component), for a second 
time. More landfill airspace will be taken up to accommodate the need to 
develop the Heathrow options. The Heathrow options both assume that most 
of the airport can be built over waste, leaving it in place, or excavating it, 
mining the re-useable proportions and replacing them. The constraints of 
existing landfill permits will cut across this practice and the need to maintain 
environmental controls may force the total excavation of wastes, increasing 
pressure on off site landfills and increasing costs and programme durations. 
 
Summary 
In summary, the geo-environmental aspects of the Gatwick R2 Scheme are 
simple and straightforward, with natural soils exhibiting largely good 
geotechnical properties, a minimal presence of landfill, and relatively limited 
identification of existing potentially contaminated land which might require 
treatment. 
 
By contrast, the geo-environmental aspects of both the Heathrow Schemes are 
complex and challenging, with extensive areas of landfill holding hazardous, 
industrial, domestic and inert solid and liquid wastes which lie below the 
proposed runway, terminal area and supporting infrastructure. Much of the 
natural soils have been excavated for use as aggregates, and the underlying 
London Clay presents geotechnical hazards associated with relict slip planes 
and possible scour features. The regulatory constraints posed by the many 
current waste permits in the landtake have not been addressed, and the long 
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term need to manage explosive and asphyxiating landfill gas emissions from 
any waste left in-situ will be problematic. 
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1 INTRODUCTION 

Geo-environmental considerations are an important aspect of the Engineering 
Approach to construction of a major expansion to the London Airport 
capacity. For sites with relatively uncontaminated straightforward ground 
conditions, the construction of complex airport structures and the supporting 
access infrastructure is greatly simplified. A low risk geo-environmental 
profile reduces the potential for impacts on neighbours and site workers, 
surface and groundwater and the broader surrounding environment during 
the construction phase. The risk of cost and programme over-runs is also 
substantially reduced. At the operational stage, benign ground conditions 
remove the need for complex long-term monitoring systems and associated 
costs and risks associated with failure of such systems. A high risk geo-
environmental profile associated with extensive land contamination and 
landfill, and poor geotechnical soil properties makes the delivery of 
development platforms and below ground structures a much more complex, 
costly and uncertain undertaking. 
 
In addition, there are a number of consequential factors associated with geo-
environmental issues which reflect on the deliverability of the options under 
consideration.  Loss of identified mineral resource places pressure on 
remaining resources outside of the option landtake, and need for major 
amounts of off-site landfill capacity also creates pressure on such regional 
resources. The requirement to surrender existing or take out new 
environmental permits for landfills also cuts across the timescales allowed for 
work, as gaining surrender or taking out new landfill permits can be 
notoriously slow, the timing dictated by the third party Regulator. Indeed, for 
an existing operational landfill site taking biodegradable waste, the minimum 
expected time for surrender is 30 years, and sometimes as much as 60 years. 
 
This Report considers the geo-environmental aspects of the three options for 
new airport capacity made to the Airports Commission (AC) in 2014, based 
primarily upon the individual submissions by Gatwick Airport Limited 
(Gatwick) (Ref 1), Heathrow Airport Limited (HAL) (Ref 5) and Heathrow 
ENR (Ref 7), the Assessment of Place (Ref 2) prepared by the AC consultants, 
Jacobs and the Business Case and Sustainability Assessment produced by the 
AC (Refs 3, 6 and 8). In addition, data has been collated from publically 
accessible sources. 
 
The three schemes are considered in turn in the context of information 
provided by the promoters and the subsequent assessment of this by Jacobs on 
behalf of the AC. This Report will then consider how this feeds through to the 
AC consultants assessment report on the Appraisal Module, Place (Ref 2) and 
the AC Business Case and Sustainability Appraisal (Ref 3, 6 and 8) identifying 
any items where information has either not been taken forward into the 
Appraisal or has not then been taken into account in the assessment. 
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The  Report considers the Gatwick (termed R2 hereafter) and two Heathrow 
(termed Heathrow NWR and Heathrow ENR) submissions in turn under the 
following generic headings: 
 
i. Inputs 
ii. Assumptions 
iii. Methodology 
iv. Analysis 
v. Conclusions 
 
The review of the AC consultants Waste and Geo-environmental section of the 
Place Report (Ref 2) considers: 

• Effects of land contamination and poor physical ground conditions on 
receptors during construction and operation stages, and the significance of 
geological resources within the landtake boundary. 
 

• Effects of land contamination or poor physical ground conditions on 
receptors during construction and operation stages outside the landtake 
boundary. 

 
• Mitigation proposals. 
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2 GATWICK R2 

2.1 INPUTS 

2.1.1 Data Provision within landtake area 

The Gatwick R2 May 2014 submission included a detailed Phase 1 Geo-
environmental Report (Ref 1) which provided an overview of the geology, the 
surface and groundwater conditions and identified any areas of geological 
resource interest. It assessed the potential for ground contamination in the 
context of current and historical land uses, and found that there has been no 
historical heavy industry in the landtake area, and land uses with the potential 
to cause contamination mainly comprised airport maintenance activities, a 
petrol station, commercial premises and waste recycling activities. A sewage 
works is present in the landtake, but outside of the main airport development 
area, and is expected to remain a sewage works into the future. The 
submission noted that there were no landfills in or near the development area, 
but also identified one inert waste landfill (about 2 hectares in area) straddling 
the boundary of the landtake, which was remote from the built development 
area, but overlapping the realignment of the River Mole.  About 50 hectares of 
the R2 landtake is considered to present a high potential risk to the 
environment, based on its history for use as an airport maintenance and 
fuelling area and its proximity to the River Mole catchment. Other areas are 
identified as low or moderate risk. 
 
From a physical ground conditions standpoint, the Report showed that 
physically poor ground conditions associated with Alluvium would only be 
present across small parts of the site associated with the original alignment of 
rivers. Below the alluvium a combination of sands and gravels overlaid the 
Weald Clay – a mudstone formation. Both the sand and gravel and the 
mudstone have good geotechnical properties. Groundwater is present in the 
Alluvium and sands and gravels, but is likely to be largely absent from the 
upper horizons of the Weald Clay. There is one water abstraction within the 
landtake, and one within 250m of the landtake. No areas of geological 
resource interest were identified. 
 
The assessment covered the total landtake for direct airport development, as 
well as a substantial area to the east of the airport where it is anticipated that 
airport-related development and infrastructure would occur. 
 
The AC consultants have based their assessment on the Gatwick data, and 
added information from a report undertaken by themselves on the existing 
airport in 2010, around Piers 1 and 2 (Ref 2a). This report did not show any 
“substantial levels of contamination”. They also note the military use of the 
original Gatwick Airport in World War 2 (WW2), and this occurred on land 
under the existing footprint of the airport, largely to the north of the proposed 
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landtake. They conclude that the information provided by Gatwick is 
adequate. 

2.1.2 Data provision outside the landtake area 

The R2 geo-environmental submission (Ref 1) assessed an additional zone of 
land 250m wide outside of the direct landtake, using the same methodology as 
for the landtake area. The results of off-site land review were provided in a 
tabulated form, but only assessed in any detail where there was the potential 
for migration of contaminants onto the site. 
 
The 2 Ha landfill which had been permitted to take inert waste was found to 
straddle the boundary of the landtake, with about two thirds of the landfill 
area outside of the landtake. The vast majority of land immediately outside 
the landtake was agricultural, with some limited areas of commercial land use 
to the south.  
 
The AC consultants do not add anything further by way of information for 
offsite land other than to note the military use of the site in WW2 on the 
existing airport to the north. 
 
 

2.2 ASSUMPTIONS 

2.2.1 Underlying assumptions within the landtake area 

The R2 Geo-environmental Report (Ref 2) assumes that: 
 
• The review has highlighted the vast majority of potential sources of land 

contamination, but that any further sources can be dealt with during 
construction works if not identified ahead of this stage; 
 

• The site will be subject to a detailed Phase 2 intrusive investigation if the 
development moves forward, and this would include monitoring of soil, 
gas, surface and groundwater to establish baseline conditions, design 
parameters and the need for any specific remediation; 
 

• The site has identified minimal sources of ground gases, but where such 
gases might occur, remediation would take place; 
 

• The ground conditions over the majority of the site are natural low 
permeability Weald Clay at or near the ground surface and this will limit 
the theoretical potential for migration of any localised sources of ground 
gas; 
 

• The physical properties of the sand and gravel deposits (associated with 
the River Mole catchment) and the Weald Clay are geotechnically good 
from a construction standpoint; and 
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• Groundwater presence will be limited to those areas of the site where sand 
and gravel and alluvial deposits lie, thus limiting the area where 
dewatering may be needed for any deep construction. 

The AC consultants (Ref 2a) assume that ground gases may be present on a 
widespread basis associated with landfilled areas, this being a recurring 
theme in their report. Whilst precautionary monitoring will occur during 
Phase 2 intrusive investigation, ERM considers the likelihood of finding such 
gases to be limited to relatively  small areas around the petrol station, the inert 
waste landfill and areas of former airport maintenance activities. In addition, 
there may be natural ground gas occurrence associated with any peat layers in 
the Alluvium. 
 
The AC consultants  make no comment about the physical properties of the 
ground or the geological resource potential of the landtake. 

 
2.2.2 Underlying assumptions outside the landtake area 

The Gatwick Geo-environmental Report (Ref 1) assumes that: 
 
• The potential for land contamination to exist outside the landtake exists, 

and its theoretical potential to migrate has been acknowledged; and 
 

• The ground conditions over the majority of the surrounding off-site area 
are low permeability Weald Clay at or near the ground surface and this 
will limit the potential for migration of any localised sources of 
contamination. 
 

The AC consultants (Ref 2a) have made no comment about off site sources of 
contamination and their potential to impact the development other than to 
note historical use of the land as an airfield during WW2. 
 
 

2.3 METHODOLOGY 

2.3.1 Methodology of assessment within landtake 

A risk-based methodology has been developed by ERM to assess the risks to 
receptors from sources of land contamination via feasible contamination 
pathways, which accords with good practice in industry and meets the 
requirements of planning controls. This is set out in the ERM report (Ref 1), 
and is applied consistently to all identified sites with potential for 
contamination in the landtake area. 
 
Our assessment of physical ground conditions is based upon our knowledge 
of the geology of the area and work done previously at Gatwick.  
 
The AC consultants emulate the ERM approach to land contamination in their 
report (Ref 2a), and generally concur with the ERM findings. They also agree 
with ERM that Phase 2 intrusive investigation is needed to take the 
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assessment further. Where they depart from ERM is the emphasis on the need 
to assess ground gas across the site and protect buildings constructed over 
landfill areas. There are no landfill areas remotely near areas of built 
development at the site, and the scenario raised by the AC consultants is 
totally hypothetical. 
 
Physical ground conditions are not directly addressed by the AC consultants 
in the Place report (Ref 2a). 
 

2.3.2 Methodology of assessment outside landtake 

The same risk-based methodology has been developed by ERM to assess the 
risks to receptors from sources of land contamination outside the landtake 
area. This is compatible with the AC consultants approach. Physical ground 
conditions outside the landtake area have no bearing on the works. 
 
 

2.4 ANALYSIS 

2.4.1 Analysis of outcome of geo-environmental report within the landtake area 

The ERM Geo-environmental report (Ref 1) demonstrates a low risk geo-
environmental profile for the landtake area and surroundings. Only a small 
proportion (less than 10%) of the total land take area is likely to have 
contamination of any significance, and similarly, physical site conditions are 
only likely to be poor over about 10% of the site, where alluvial deposits are 
located. The area of known landfill within the landtake is less than 0.2% of the 
total area. At the operational stage, the site is unlikely to require much by way 
of ground monitoring as there are no significant sources of ground gases, and 
very few (if any) sources of long-term groundwater pollution.  
 
Construction impacts are addressed in terms of the physical impact of the 
works changing groundwater flow patterns, and these are assessed as being 
minor negative. For the longer term operational stages, little or no ground-
related environmental monitoring is anticipated to be required. 
 
The AC consultants are in agreement regarding methodology, but place an 
undue emphasis on the risks associated with ground gases at R2, and the need 
to protect buildings located over landfill. There are no landfills in the built 
development area, and if ground gas is detected anywhere on the site, it is 
likely to be associated with a localised and unknown spill of hydrocarbons, or 
generation of methane from natural peat deposits. The AC consultants do not 
address the issue of physical impacts of geotechnically poor ground.  
 
The AC Business Case and Sustainability Assessment (Ref 3) makes no 
mention of geo-environmental issues, and we assume are content (in the 
absence of negative comment) that the impact associated with land 
contamination is neutral or better. 
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2.4.2 Analysis of outcome of geo-environmental report outside the landtake area 

ERM and the AC consultants are broadly in agreement that impacts from off 
site will be limited and manageable. 

2.4.3 Mitigation Proposals 

ERM have presented a hierarchy of mitigation to deal with any land 
contamination at Gatwick (Ref 1), and this is generic but comprehensive. It 
starts with prior investigation and runs through a Construction Code of 
Practice, a Waste Code of Practice, Materials Management Plan, site-specific 
remediation measures and management of water. Inherent to all these 
mechanisms of control is that the results are monitored, and the AC 
consultants raise this as a missing element in the approach set out. For the 
avoidance of doubt, ground, soil gas and water monitoring would be a key 
part of the approach, albeit the need for ground gas monitoring is likely to be 
minimal in the absence of any significant sources of ground gases. Otherwise 
the AC consultants agree with the approach and note that additional 
mitigation measures might need to be provided or current measures refined 
when further information becomes available after any site investigations. ERM 
would not expect mitigation measures to be finalised until after completion of 
site investigation so the AC consultants proposal is compatible with our own 
approach. 
 
The AC Business Case and Sustainability Assessment (Ref 3) is silent on the 
approach to mitigation, and we assume it is supportive of our approach. 
 
 

2.5 SUMMARY OF INACCURACIES AND INCONSISTENCES  

The main areas of inaccuracy or inconsistency between the Gatwick 
submission and the AC and its consultants response are: 
 
• A landfill exists on the boundary of the landtake but not in the built 

development area. It was an inert waste landfill and therefore unlikely to 
produce significant ground gas. 
 

• There are no other significant known sources of landfill gas within the 
landtake, although it is accepted that localised sources of flammable gas 
might exist related to the single petrol station, spills in the aircraft 
maintenance area on site or peat deposits in the alluvium. 
 

• The consistent emphasis by the AC consultants on the need to investigate 
for, monitor and mitigate the effects of ground gases imply that the 
Gatwick site has many landfills present. Approximately one third of a 2 
hectare inert waste landfill lies within the 638 hectare landtake for the 
airport development, and this is in the area where the River Mole will be 
diverted to flow. We believe the AC consultants emphasis misleads the 
reader and implies a much higher risk profile for the Gatwick site than 
actually exists. 
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2.6 GATWICK OVERALL CONCLUSIONS 

Based upon the detailed desk-based work undertaken to date by Gatwick (Ref 
1), the site presents a low-risk geo-environmental profile, which leads to a low 
risk of cost or time escalation to the overall works. 
 
The AC consultants are broadly in agreement with ERM on the approach to 
assessment and mitigation of geo-environmental issues at the Gatwick site 
(Ref 2a), and the AC do not mention these in the Business Case and 
Sustainability Assessment (Ref 3), implying the low risk nature of the subject 
area. 
 
By dwelling on the issues of ground gases, the AC consultants create a 
perception that the site has many landfills to deal with, but this is not the case, 
and the site presents a very low geo-environmental profile from a land 
contamination standpoint. 
 
Mitigation measures are comprehensive insofar as they encompass Codes of 
Practice which govern day to day actions, a Materials Management Plan 
which sets out the broader strategy for managing soils, an acceptance that site-
specific remediation may be needed if site investigation uncovers significant 
contamination, and longer term management measures to control the 
potential for future pollution  and management. 
 
In summary, the geo-environmental aspects of the Gatwick R2 Scheme are 
simple and straightforward, with natural soils exhibiting largely good 
geotechnical properties, a minimal presence of landfill, and relatively limited 
identification of existing potentially contaminated land which might require 
treatment. 
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3 HEATHROW NWR  

3.1 INPUTS 

3.1.1 Data provision within the landtake area 

The HAL Heathrow NW submission includes a Phase 1 Geo-environmental 
Report (Ref 4) which provides an over view of the geology, the surface and 
groundwater conditions and historical potentially contaminative land-use. 
The report identifies the presence of 18 landfills, three petrol stations, a fuel 
depot and fuel pipeline, an energy from waste plant and several industrial 
estates in the landtake area, all of which are potential sources of 
contamination. In addition, there are a number of active gravel extraction pits 
and various water features including several lakes and three rivers. No 
attempt is made by HAL to report the total area of landfills and potentially 
contaminated sites, either as a total area, or as a proportion of the total 
landtake. 
 
From a physical ground conditions standpoint, the Report (Ref 4) summarises 
ground conditions which include up to approximately 8 metres of made 
ground (in practice, this is primarily landfill), including inert, industrial, 
commercial, household, special, liquids/sludges, construction, demolition and 
dredging wastes and thin layers of alluvium.  The landfill areas have been 
formed in worked out sand and gravel pits, and are likely to extend down to 
the underlying natural London Clay. To the western end of the landtake, 
natural near surface soils comprise soft Alluvial clays overlying River Terrace 
Gravel (RTG) deposits, which in turn are underlain by bedrock of the London 
Clay. Where landfills are present, Alluvium and RTG are likely to be absent 
due to prior working of the deposits. Groundwater is present in the Alluvium 
and RTG, and leachate is likely to be present in the landfill waste areas. There 
are ten groundwater abstractions within the landtake. 
 
The AC consultants (Ref 2b) note the following key aspects regarding land 
quality in the landtake: 
 
• The scheme will be impacted by 16 historic and 2 current landfills and a 

range of other industrial activities; and 
 

• There are reports of a leak from a fuel support pipeline near Terminal 1 of 
Heathrow in 2010, with a loss of at least 139,000 litres of aviation fuel into 
the underlying Taplow Gravels. 

 
The AC consultants summary of the HAL submission (Ref 2b) greatly 
underplays the magnitude of the geo-environmental challenge. ERM estimate 
that somewhere between 160 and 180 hectares of the HAL development 
landtake are underlain by landfills which have taken, variously, hazardous, 
non-hazardous and inert liquid and solid wastes over a period of many years. 
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This is a substantial proportion of the area to be directly developed – and if 
the land around landfills which may also be affected by gas and leachate 
migration is taken into account, the proportion of land take affected is likely to 
be over 50%. The landfills lie below the proposed runway, terminal buildings 
and access infrastructure. 
 
The AC consultants conclude that the information provided by HAL is 
adequate. They acknowledge the presence of the landfills, but make no 
attempt to highlight the major issues posed by these sites, and the high risk 
nature of the geo-environmental setting. 
 

3.1.2 Data provision outside the landtake area 

The HAL assessment covered the total landtake for direct airport 
development, and also lists potentially contaminated land or landfill outside 
of the landtake area. The AC consultants do not address this aspect of the 
submission. 
 
 

3.2 ASSUMPTIONS 

3.2.1 Underlying assumptions within the landtake area 

The AC consultants summarise the HAL position (Ref 2b) and assume that: 
 
• As the development will be undertaken on mainly brownfield land, the 

development will result in an improvement to high value commercial 
land; 
 

• The site will be subject to a detailed Phase 2 intrusive investigation and 
risk assessment if the development moves forward; 
 

• Groundwater is highly likely to be impacted by contamination from 
landfill leachates; 
 

• Surface water is possibly impacted by contamination from landfill 
leachates; 
 

• A Materials Management Plan will be prepared; 
 

• Wastes are likely to be retained in place unless there is a physical need to 
remove them to accommodate deep structures; 
 

• Mitigation measures for landfill gas will focus on protection of people and 
buildings rather than removal of the source of ground gases; 
 

• Settlement of remaining waste will not affect structures, runways and 
other infrastructure as they will be piled; 
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• Any untreatable waste will be transported off site, and shortfalls in clean 
fill made up by importing fill; 
 

• There is sufficient landfill capacity within a reasonable distance of 
Heathrow that has the capacity and contractual availability to take the 
waste arising (likely to be 1 million m3 plus); 

 
• The loss of identified gravel resource resulting from the development can 

be balanced out by other resources in the London/SE area; and 
 
• All existing landfill licences can be surrendered in a timely fashion (say the 

next 5-10 years) to allow redevelopment, or retained without prejudicing 
the ability to build the airport extension. 
 

HAL provide very limited commentary about physical ground conditions, 
touching briefly on the subject in Section 6.8 of their submission (Ref 5). The 
AC consultants are silent on the poor properties of the Alluvium at the west 
end of the landtake, and the difficulties associated with the London Clay in 
terms of slip surfaces and swallow holes. However, both parties recognise that 
the landfill areas present physical support and compaction challenges. 
 
No comment is made on the loss of sand and gravel resources which are either 
being currently worked or are identified for future extraction. 
 
The AC consultants are broadly supportive of the HAL approach and assume 
that the detailed geo-environmental ground investigation and monitoring will 
provide the basis for remediation design and construction. 
 

3.2.2 Underlying assumptions outside the landtake area 

HAL appear to address off-site sources of contamination in their hazard 
identification process, but assess the impact on receptors more generically. 
Assumptions regarding offsite geo-environmental issues are not covered in 
the submission by the AC consultants. 
 
 

3.3 METHODOLOGY 

3.3.1 Methodology of assessment within landtake 

A risk-based methodology has been developed by HAL and their consultants 
to assess the risks to environmental and human receptors from sources of land 
contamination via feasible contamination pathways, which accords with good 
practice in industry and meets the requirements of planning controls for this 
relatively narrow part of the geo-environmental issues. This is set out in the 
Geo-environmental Report (Ref 4), and is applied generically via a 
diagrammatic representation of the sources, pathways and receptors in a 
number of zones across the landtake area. 
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HALs consultants have based their assessment of ground conditions on desk-
based information and database sources. Their approach to risk assessment 
groups the many similar land-uses, such as landfills, and makes an overall 
theoretical assessment of the risks to a range of receptors on the site at each 
stage of the works.  
 
In an attempt to define the size of the landfill challenge faced by the Heathrow 
NWR Scheme, Gatwicks consultants (Ref 9) have made an assessment of the 
likely volume of existing waste in the ground at the current time. This 
amounts to some 7.684 million m3. In addition, we have assessed the likely 
volume of soil impacted by migration of contamination from existing waste 
and the additional waste which is likely to be placed in the existing licensed 
landfills prior to Heathrow NWR DCO Consent in 2019. Assuming that only a 
10m width of natural ground is impacted by contamination around those 
landfills which have accepted hazardous, industrial and domestic waste, a 
further 831,000m3 of waste impacted soil would likely require treatment. It is 
very difficult to estimate what further volume of waste might be deposited 
over the next four years, but we consider that a further 4% of the total waste 
already deposited might be a conservative estimate, equating to some 307,000 
m3. This gives a conservative estimate for the total volume of waste and waste 
- contaminated ground requiring excavation and/or treatment of 8.82 million 
m3, say 9 million m3. 
 
HAL do not address the risk to the construction programme and associated 
costs from attempting to develop on an area of land containing up to 180 
hectares of landfill. Neither do they assess risks to the remediation works from 
dealing with as much as 9 million m3 of variable waste which will need to be 
treated or removed from site to off-site landfill. As well as the direct impacts 
on cost and programme related to treating very variable wastes likely to 
include asbestos, there will also be a need to control odour and vermin 
associated with exposing such a large volume of mixed wastes including 
partially rotted domestic refuse to the open atmosphere. Finally, they do not 
appear to address the problems associated with surrendering landfill permits 
or retaining permits and conforming to permit conditions in areas of 
development. 
 
Whilst the methodology is reasonable as far as it goes, it does not address a 
range of issues as described above. It provides a limited subjective basis for 
understanding the types of risk associated with the site at this preliminary 
stage, but plays down the level of risk associated with excavation and 
treatment of up to 9 million m3 of mixed wastes, and the associated 
widespread environmental impact. Furthermore, it will be inevitable that 
excavation of landfills exposes asbestos containing materials (ACM) which 
present uncertain levels of hazard, and are an area of technical challenge at 
present which is some considerable way from resolution. 
 
Physical ground conditions are not addressed by either HAL or Jacobs in their 
reports, other than to acknowledge that piled foundation risk assessment will 
be needed to consider risk of opening up migration pathways. Local 
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geotechnical problems associated with slope stability in excavations and scour 
features in the London Clay are not highlighted, neither is the major impact on 
gravel resource availability assessed. 
 
In summary, there appears to be no methodology to address risks associated 
with: 
 
• Waste excavation and treatment; 
• Nuisance (odour and vermin); 
• Surrender of landfill permits; 
• Compliance with operational landfill permits where development occurs 

above; 
• Geotechnical risks; and 
• Resource depletion risks. 
 

3.3.2 Methodology of assessment outside the landtake 

HAL take into account the potential effects of contamination migration onto 
the site from off-site sources in their risk evaluation. 
 
 

3.4 ANALYSIS 

3.4.1 Analysis of outcome of geo-environmental report within the landtake area 

The HAL Geo-environmental Report (Ref 4) demonstrates a high risk geo-
environmental profile for the landtake and surrounding areas. HAL have 
undertaken a generic analysis of the land contamination geo-environmental 
aspects of the site. They acknowledge the challenge posed by the presence of 
large areas of landfill which coincide with parts of the Terminal structures, the 
runway and access infrastructure. Their cross sections provided as a 
Conceptual Site Model in the Geo-environmental report emphasise the 
massive challenge posed by building over landfills of varying age, 
composition and physical characteristics, interspersed with rivers in culvert 
and relatively shallow groundwater. 
 
The assumption that developing the site and leaving waste in place will 
enhance the value of the brownfield land is flawed – the new structures may 
have value but the land remains landfill and is not enhanced by building over 
it. Indeed, the landfill remains a long-term source of expenditure to monitor 
and manage the risks associated with it. 
 
HAL propose to leave as much waste in place as they can and re-use material 
where possible and reduce waste sent to landfill. However, much of the 
landfill waste on site will be very hard to treat, and the untreatable portion 
will need to be sent to off-site landfill with consequent environmental impact 
and cost. It is estimated that up to 9 million m3 of waste is located in the 
landtake area, of which as much as a half is likely to be unsuitable for re-use.  
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Located on at least 18 landfills, some sites are still operational, some closed 
but with extant licences and some closed with licences surrendered. It is not 
simply the case that a runway or terminal building can be constructed across 
the top of a licensed landfill  by putting the structure on piles. The licence sets 
controls, for example lined landfills must have the integrity of the linings 
maintained to prevent escape of leachate and gas, and peppering the lining 
with numerous piles will destroy the lining integrity. Some sites may have 
active gas control systems which become difficult if not impossible to continue 
operating if a structure is built over the top of the landfill. If operational and 
licensing requirements prevent HAL from building over the landfill, then 
HAL face the prospect of excavating the entire landfill, treating or mining the 
wastes to separate useable inert materials such as concrete and brick, from 
non-useable problematic materials such as asbestos and biodegradable matter. 
As noted above, about half of the waste which might be separated out from 
overall waste mass is likely to be unsuitable, which will create major pressure 
on landfills in southern England to take such material, and major 
environmental impact resulting from vehicle movements. Just by way of 
example, every one million m3 of waste sent off site to landfill will result in 
about 67,000 lorry movements out and back in to the site.  
 
The generation of flammable and asphyxiating ground gases from remaining 
waste bodies, which present risks to all built structures, and their human 
occupants, will require substantial mitigation and long-term management, 
maintenance and  monitoring to ensure safety. If existing licensed landfills are 
left in place below new structures, the permits will presumably remain in 
operation until the site has “stabilised”. Current estimates of the time it takes 
for a biodegradable waste site to stabilise are anything from 30 to 60 years 
after closure. These timescales also give a measure to the likely period over 
which active and passive gas control measures will need to be managed and 
maintained below airport buildings and infrastructure.  
 
The practicalities of operating a waste processing and treatment system on site 
are not discussed by HAL. Gatwicks consultants (Ref 9) point out that 
treatment of 1 million m3 of waste at the Olympics site took 3 years. HAL 
would need to set up a large treatment area with say treble the capacity of the 
Olympics site, to treat up to 9 million m3 of waste, and even with this 
enhanced capacity, it would take 9 years to complete. With only 12 years 
before the runway must become operational, the programme is hopelessly too 
short to deliver waste treatment.  An outcome would be that much waste goes 
off site untreated, with consequent unnecessary vehicle impacts on the region, 
as waste is taken to ever further destinations with capacity to accept and treat 
it. 
 

3.4.2 Analysis of outcome of geo-environmental report outside the landtake area 

This is addressed generically by HAL but not acknowledged by the AC 
Consultants. The comments set above apply where there is the potential for 
migration of contaminants onto site. 
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3.4.3 Mitigation Proposals 

HAL and their consultants (Refs 4 and 5) set out a range of mitigation 
measures which present their preferred option to address the risks. The 
measures are generic and presume that any combination of development and 
landfill can be accommodated through normal engineering measures.  
However, by their strategy of leaving as much waste in place as they can (due 
to the costs of sending wastes off-site to landfill), they retain the substantial 
risk from landfill gases, ground settlement and higher cost foundation 
solutions. This commits them to a long-term management responsibility for 
maintaining protection measures and monitoring gases, and ensuring the 
safety of structures built over them. It presents a major emphasis at the 
construction stage on quality assurance of gas-resistant membranes and the 
creation of suitable venting systems to vent excess gas to air. This in turn will 
have an impact on air quality as methane and carbon dioxide are both 
greenhouse gases and some of the trace gases in landfill gas have a strong 
unpleasant odour. Collection and combustion of landfill gases is unlikely to be 
an alternative viable option due to the low quality of the gas. However, there 
may be a need for active gas extraction in landfills which contain a greater 
biodegradable fraction, which present long-term management and 
maintenance costs as well as the need to be able to vent extracted gas at a 
location where odour does not present a nuisance to people working or living 
nearby. If a decision is made to enhance the gas quality to allow it to be burnt, 
the cost of support fuel will need to be factored in, and the poor sustainability 
outcome taken into account. 
 
It is also worth noting that HAL recognise the need to obtain environmental 
(landfill) permits for the site which suggests that they may be intending to 
move landfill wastes around and redeposit them on other parts of the site as 
new landfill areas. However, the assumption that new landfill would be 
permitted in the area is not a given. The mitigation section is silent on the 
challenges they will face in seeking to surrender landfill licences. If they are 
allowed to retain licences, then the EA will expect that environmental control 
is maintained at all times, and will not be compromised by the needs of 
airport construction. 
 
The AC consultants reiterate the HAL proposals but do not undertake any 
further assessment. They greatly underestimate the size and complexity of the 
challenge of development on an area which contains 180 hectares of landfill. 
They fail to pick up on the issues around licensing and surrender or licences. 
 
 

3.5 SUMMARY OF INACCURACIES AND INCONSISTENCES 

The main areas of inaccuracy, inconsistency and omission in relation to the 
HAL NW Runway submission and the AC and its consultants response are: 
 
• A recognition that the site includes as many as 18 landfills, but no detail 

provided as to how development of such difficult ground conditions will 
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be managed, and both the hazard of flammability and asphyxiation, and 
the nuisance of odour from the landfill gases controlled; 
 

• A recognition that landfill leachate will be present across the landfill areas, 
and is likely to have impacted ground and surface water quality, but no 
proposals to reduce or mitigate that impact; 

 
• A  supportive response by the AC consultants describing the proposal as 

“well thought out”, but a rather understated commentary compared to the 
AC consultants  Gatwick response of the need for landfill gas 
investigation, monitoring and mitigation measures; 

 
 
 
• Failure to recognise that many of the landfills are covered by existing 

permits which will prevent HAL from doing as they please with the 
landfill but commit them to long term landfill management, and 
potentially thwart development intentions in some areas; 
 

• Under-estimation of the scale of likely waste treatment, and the timescales 
needed to deliver; 

 
• Absence of comment on the potential geotechnical challenges including 

slope stability in London Clay, possible presence of scour features in 
surface of London Clay and weak shear strength and high compressibility 
of Alluvial clays; and 
 

• The AC Sustainability Assessment (Ref 6) excludes any mention of the 
need to manage development of 160 to 180 hectares of mixed landfill in a 
sustainable manner. 

 
 

3.6 HEATHROW NORTH WEST OVERALL CONCLUSIONS 

 
Based upon the desk-based work undertaken to date by HAL, the site presents 
a high-risk geo-environmental profile, which presents a high risk of cost or 
time escalation to the overall works. The landtake is riddled with landfill, part 
worked gravel pits and areas of potentially contaminative industrial land 
including petrol stations and a fuel depot and pipeline. 
 
The AC consultants describe the approach by HAL as being well thought out 
and the information provided as adequate. The AC do not mention geo-
environmental issues in the Business Case and Sustainability Assessment (Ref 
6), ignoring the high risk nature of the subject area for a site with up to 180 
hectares of landfill. 
 
Mitigation measures are offered on a generic basis, with proposals to 
undertake investigation, risk assessment, monitoring and mitigation, 
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including drafting a Construction Environmental Management Plan (CEMP) 
and obtain appropriate environmental (landfill) permits for redeposition of 
waste from the Environment Agency. 
 
The submission fails completely to address the sheer size of the challenge of 
development of a new section of airport on an area of land where up to 50% of 
the area is underlain by landfill or land within the gas/leachate migration 
zone around a landfill. The airport layout will be relatively uncompromising, 
and the promoter will have little choice over what part of the development 
will overlie landfill. However, the constraints posed by the landfill may make 
construction of some parts of development untenable, particularly where 
active gas management systems are in place, or piling cannot be tolerated due 
to the need to maintain landfill lining integrity. 
 
The sterilisation of substantial areas of mineral resource is ignored by the 
promoter, as is the need to genuinely demonstrate the availability of landfill in 
southern England to take the volumes of waste likely to be generated by the 
development. 
 
In summary, the geo-environmental aspects of the Heathrow NWR Scheme 
are complex and challenging, with extensive areas of landfill holding 
hazardous, industrial, domestic and inert solid and liquid wastes which lie 
below the proposed runway, terminal area and supporting infrastructure. 
Much of the natural soils have been excavated for use as aggregates, and the 
underlying London Clay presents geotechnical hazards associated with relict 
slip planes and possible scour features. The regulatory constraints posed by 
the many current waste permits in the landtake have not been addressed, and 
the long term need to manage explosive and asphyxiating landfill gas 
emissions from any waste left in-situ will be problematic. 
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4 HEATHROW ENR 

4.1 INPUTS 

4.1.1 Data provision within the landtake area 

Heathrow ENR have not provided a geo-environmental assessment of the site 
or surrounding areas in their submission, but make a series of generic 
statements regarding intentions to undertake a desk study, contaminated site 
investigation and land remediation in the future. As a consequence, the AC 
consultants were obliged to make their own assessment of land quality (Ref 
2c) using publically available sources such as the Environment Agency. They 
note the following key aspects regarding land quality in the landtake: 
 
• The scheme will be impacted by numerous historic landfills and several 

historic industrial activities; and 
 

• There are reports of a leak from a fuel support pipeline near Terminal 1 of 
Heathrow in 2010, with a loss of at least 139,000 litres of aviation fuel into 
the underlying Taplow Gravels. 

 

ERM estimate that approximately 170 hectares of the Heathrow ENR 
development landtake are underlain by landfills which have taken, variously, 
hazardous, non-hazardous and inert wastes over a period of many years. This 
represents something of the order of 25% of the total landtake area. The 
landfills lie below the proposed runway, terminal buildings and access 
infrastructure. In addition, the landtake contains a range of other potentially 
contaminative landuses, such as petrol stations and industrial estates. There 
are a number of active gravel extraction pits and various water features 
including lakes and rivers. No attempt is made by Heathrow ENR to measure 
the area of landfills and potentially contaminated sites, either as a total area, or 
as a proportion of the total landtake. 
 
From a physical ground conditions standpoint, Heathrow ENR are likely to 
encounter very challenging ground conditions which include up to 
approximately 8 metres of made ground (in practice, this is primarily landfill), 
including inert, industrial, commercial, household, special, liquids/sludges, 
construction, demolition and dredging wastes and thin layers of alluvium.  
The landfill areas have been formed in worked out sand and gravel pits, and 
are likely to extend down to the underlying natural London Clay. Over most 
of the landtake, natural near surface soils comprise soft Alluvial clays 
overlying River Terrace Gravel (RTG) deposits, which in turn are underlain by 
bedrock of the London Clay. Where landfills are present, Alluvium and RTG 
are likely to be absent due to prior working of the deposits. Groundwater is 
present in the Alluvium and RTG, and leachate is likely to be present in the 
landfill waste areas. There are two groundwater abstractions listed by the EA 
within the landtake. 
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The AC Consultants summary of the Heathrow ENR submission greatly 
underplays the magnitude of the geo-environmental challenge. With 170 
hectares of the Heathrow ENR development landtake underlain by landfills 
which have taken a mix of very difficult wastes over a period of many years, 
creating a development platform is going to be far from straightforward. This 
is a substantial proportion of the area to be directly developed – and if the 
land around landfills which may also be affected by gas and leachate 
migration is taken into account, the proportion of land take affected is likely to 
be 35- 40%. The landfills lie below the proposed runway, terminal buildings 
and access infrastructure. 
 
The AC consultants (Ref 2c) conclude that only limited information has been 
provided by Heathrow ENR with no geo-environmental assessment report. 
Risks and mitigation measures have been included only at a very high level 
and do not include all relevant aspects usually expected in a contamination 
assessment. 
 
From a data perspective, the Heathrow ENR submission is totally inadequate, 
and ignores the high risk nature of the geo-environmental setting, and the 
major challenges that development on 170 hectares of landfill presents to the 
scheme. 
 

4.1.2 Data provision outside the landtake area 

Heathrow ENR have provided no data regarding land outside of the landtake 
area, and the AC consultants make no comment on this absence of data. 
 
 

4.2 ASSUMPTIONS 

4.2.1 Underlying assumptions within the landtake area 

The AC consultants (Ref 2c) indicate that Heathrow ENR assume that: 
 
• Excavated topsoil and agricultural subsoil will be re-used as fill where 

reasonably practical; 
 

• Where feasible, wastes are likely to be treated on site to allow beneficial re-
use; 

 
• Any residual waste will be transported off site, and shortfalls in clean fill 

made up by importing fill from other developments in London and the 
southeast; 

 
• The site will be subject to a detailed Phase 1 desk study and Phase 2 

intrusive investigation and risk assessment if the development moves 
forward, and this would be used to confirm excavated materials are clean 
and uncontaminated; and 
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• A Materials Management Plan will be prepared. 
 

The AC consultants flag the absence of a geo-environmental report and 
assume one will be forthcoming at some stage in the future. 
 
Neither Heathrow ENR nor the AC consultants make any comment about the 
physical properties of the ground, ignoring the presence of alluvium (likely 
soft clays, silts and peat) in much of the landtake, and the geotechnical 
challenges posed by the London Clay (slope stability and scour features). 
Clearly, landfill areas will also have extremely poor geotechnical properties. 
No comment is made on the loss of sand and gravel resources which are either 
being currently worked or are identified for future extraction. 
 
 

4.3 METHODOLOGY 

4.3.1 Methodology of assessment within landtake 

Heathrow ENR have not set out a methodology for assessing geo-
environmental issues within the landtake area. They refer in their general 
submission (Ref 7) to undertaking the desk-based work at some point in the 
future as part of their mitigation measures. This is directly contradictory to the 
AC Framework (Ref 10) which expected geo-environmental issues to be 
addressed for the 2014 submission. 
 
In the absence of a methodology, Heathrow ENR do not address: 
 
• Risks to human health of people living around the site, which would be at 

risk from migration of landfill gases, dust, organic vapours and possible 
asbestos fibres; 
 

• Risks to groundwater from the known existing leachate pollution, and an 
exacerbation of this by virtue of their need to pile through landfill linings 
and excavate wastes and open up landfill areas to increased water 
infiltration. 

 
• Risks to surface water as a result of run-off from landfill excavations and 

escape of leachates. 
 

 
• Risks to the construction programme and associated costs from attempting 

to develop on an area of land containing up to 170 hectares of landfill.  
 

• Risks to the remediation works programme from dealing with several 
million m3 of variable waste which will need to be treated or removed 
from site to off-site landfill.  

 
As well as the direct impacts on cost and programme related to treating very 
variable wastes likely to include asbestos, there will also be a need to control 
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odour, vermin and birds associated with exposing to atmosphere such a large 
volume of mixed wastes including partially rotted domestic refuse. Finally, 
they do not appear to address the problems associated with surrendering 
landfill permits or retaining permits and conforming to permit conditions in 
areas of development. 
 
Physical ground conditions are not addressed by either Heathrow ENR or the 
AC consultants in their reports. Local geotechnical problems associated with 
slope stability in excavations and scour features in the London Clay are not 
highlighted, neither is the major impact on gravel resource availability 
assessed. 
 
In summary, there appears to be no methodology to address risks associated 
with: 
 
• Waste excavation and treatment; 
• Nuisance (odour, vermin and birds); 
• Surrender of landfill permits; 
• Compliance with operational landfill permits where development occurs 

above; 
• Geotechnical risks; and 
• Resource depletion risks. 
 

4.3.2 Methodology of assessment outside the landtake 

Heathrow ENR and the AC consultants have not covered this element of the 
work. 
 
 

4.4 ANALYSIS 

4.4.1 Analysis of outcome of geo-environmental report within the landtake area 

The Heathrow ENR site, as described by the AC consultants in the absence of 
a report by Heathrow ENR, demonstrates a high risk geo-environmental 
profile for the landtake and surrounding areas. Heathrow ENR have not 
undertaken any detailed analysis of the geo-environmental aspects of the site. 
In particular, there is no mention of the major challenge posed by the presence 
of large areas of landfill which coincide with parts of the Terminal structures, 
the runway and access infrastructure. This is a remarkable omission as the 
presence of waste presents six main issues: 
• The environmental impact and cost of disposal of hazardous and non-

hazardous wastes excavated to allow construction of deep structures; 
 

• Heathrow ENR propose to minimise the amount of waste sent to landfill, 
and treat waste for re-use. However, much of the landfill waste on site will 
be very hard to treat, and the untreatable portion will need to be sent to 
off-site landfill with consequent environmental impact and cost. We 
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estimate that several million m3 of waste is located in the landtake area, of 
which as much as a half is likely to be unsuitable for re-use; 

 
• The substantial additional work required to provide piled foundations for 

all structures located over waste, but where the thickness of waste makes 
removal prohibitively expensive; 

 
• The generation of flammable and asphyxiating ground gases from 

remaining waste bodies, which present risks to all built structures, and 
their human occupants, and will require substantial mitigation, 
management, maintenance and long-term monitoring to ensure safety; 

 
• The venting of odorous landfill gas to air, which will present a possible 

health and certain nuisance issues from odour, vermin and birds to 
neighbouring business and residents as well as those using the airport 
itself; and 

 
• The likely need to obtain environmental (landfill) permits from the EA to 

allow redeposition of waste on site, or alternatively face the need to send 
larger amounts of waste off site to landfill, lowering the sustainability 
credentials still further. 

 
Heathrow ENR do not address these issues in their submission. 
 
Other than a brief mention of the existence of numerous landfills in the 
landtake area, and advice that Heathrow ENR should consider assessing “the 
need for gas protection measures if buildings are constructed over ground gas 
sources (such as landfills)”, the AC consultants make no comment on this 
major issue. To suggest that gas assessment and protection measures might be 
a “consideration” rather than mandatory for a development built in an area of 
land where about 170 hectares is historical or current landfill is counter to 
current good practice in the industry. In addition, it is not just development 
over landfill, but development adjacent or near to landfill which will require 
protection. Typically, any development within 250m of a gassing landfill 
should benefit from some level of protection. 
 
The regulatory status of the landfills in the landtake is variable.  Some sites are 
still licensed and operational, some closed but with extant licences and some 
closed with licences surrendered. It is not simply the case that a runway or 
terminal building can be constructed across the top of a licensed landfill by 
putting the structure on piles. The licence sets controls, for example lined 
landfills must have the integrity of the linings maintained to prevent escape of 
leachate and gas, and peppering the lining with numerous piles will destroy 
the lining integrity. Some sites may have active gas control systems which 
become difficult if not impossible to continue operating if a structure is built 
over the top of the landfill. If operational and licensing requirements prevent 
Heathrow  ENR from building over the landfill, then Heathrow  ENR face the 
prospect of excavating the entire landfill, treating or mining the wastes to 
separate useable inert materials such as concrete and brick, from non-useable 



ENVIRONMENTAL RESOURCES MANAGEMENT GATWICK AIRPORT LTD 

23 

problematic materials such as asbestos and biodegradable matter. As noted 
above, about half of the waste which might be separated out from overall 
waste mass is likely to be unsuitable, which will create major pressure on 
landfills in southern England to take such material, and major environmental 
impact resulting from vehicle movements. Just by way of example, every one 
million m3 of waste sent off site to landfill will result in about 67,000 lorry 
movements out and back in to the site.  
 
The generation of flammable and asphyxiating ground gases from remaining 
waste bodies, which present risks to all built structures, and their human 
occupants, will require substantial mitigation and long-term management, 
maintenance and monitoring to ensure safety. If existing licensed landfills are 
left in place below new structures, the permits will presumably remain in 
operation until the site has “stabilised”. Current estimates of the time it takes 
for a biodegradable waste site to stabilise are anything from 30 to 60 years 
after closure. These timescales also give a measure to the likely period over 
which active and passive gas control measures will need to be managed and 
maintained below airport buildings and infrastructure.  
 
The practicalities of operating a waste processing and treatment system on site 
are not discussed by Heathrow ENR. It is worth noting that treatment of 1 
million m3 of waste at the Olympics site took 3 years. Heathrow ENR appear 
not to have considered the logistical challenge of dealing with several millions 
of m3 of waste in a manner which is compatible with opening the new runway 
by 2026.  An outcome would be that much waste goes off site untreated, with 
consequent unnecessary vehicle impacts on the region, as waste is taken to 
ever further destinations with capacity to accept it. 
 
 

4.4.2 Analysis of outcome of geo-environmental report outside the landtake area 

As noted above, geo-environmental issues are not assessed by Heathrow ENR. 
In addition, the AC consultants do not make mention of the potential for 
impacts from landfills outside the landtake area. However, landfill gas 
impacts from landfills are generally considered to be possible on development 
within 250m of the landfill boundary, and this issue is not flagged by the AC 
consultants. 
 

4.4.3 Mitigation Proposals 

Other than to note that that topsoil and subsoil and any contaminated material 
will be cleaned for reuse, but if not treatable, will be disposed of to off-site 
landfill, Heathrow ENR do not propose any mitigation in relation to geo-
environmental impacts. They remain silent regarding excavated waste from 
former landfills, or dealing with risks associated with flammable and 
asphyxiating gases arising from landfill waste. Jacobs note that Heathrow 
ENR offer no mitigation, but that “any residual waste will be transported off-
site”. In summary, Heathrow ENR leave the detail of geo-environmental issue 
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identification and mitigation to some point in the future, and make assessment 
of the situation very uncertain. 
 
The AC consultants advise that Heathrow ENR should also consider further 
mitigation measures after completion of site investigations and risk 
assessments, ensure good H&S measures such as PPE on site, and undertake 
environmental monitoring. Whilst these are valid points, they totally miss the 
challenges faced by Heathrow ENR in development of 170 hectares of mixed 
landfill. 
 
The AC Sustainability Assessment (Ref 8) is silent on geo-environmental 
issues and the need for major mitigation of risks associated with development 
over or around 170 hectares of landfill. 
 
In summary, there is a presumption by Heathrow ENR that any combination 
of development and landfill can be accommodated through normal 
engineering measures.  However, by their strategy of leaving as much waste 
in place as they can (due to the costs of sending wastes off-site to landfill), 
they retain the substantial risk from landfill gases, ground settlement and 
higher cost foundation solutions. This commits them to a long-term 
management responsibility for maintaining protection measures and 
monitoring gases, and ensuring the safety of structures built over them. It 
presents a major emphasis at the construction stage on quality assurance of 
gas-resistant membranes and the creation of suitable venting systems to vent 
excess gas to air. This in turn will have an impact on air quality as methane 
and carbon dioxide are both greenhouse gases and some of the trace gases in 
landfill gas have a strong unpleasant odour. Collection and combustion of 
landfill gases is unlikely to be an alternative viable option due to the low 
quality of the gas. However, there may be a need for active gas extraction in 
landfills which contain a greater biodegradable fraction, which present long-
term management and maintenance costs as well as the need to be able to vent 
extracted gas at a location where odour does not present a nuisance to people 
working or living nearby. If a decision is made to enhance the gas quality to 
allow it to be burnt, the cost of support fuel will need to be factored in, and the 
poor sustainability outcome taken into account. 
 
It is also worth noting that Heathrow ENR may need to obtain environmental 
(landfill) permits for the site in order to move landfill wastes around and 
redeposit them on other parts of the site as new landfill areas. However, the 
assumption that new landfill would be permitted in the area is not a given. 
The mitigation section is silent on the challenges they will face in seeking to 
surrender landfill licences. If they are allowed to retain licences, then the EA 
will expect that environmental control is maintained at all times, and will not 
be compromised by the needs of airport construction. 
 

4.5 SUMMARY OF INACCURACIES AND INCONSISTENCES  

The main areas of inaccuracy, inconsistency and omission in relation to the 
Heathrow ENR submission and the AC and its consultants response are: 
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• A complete failure by Heathrow ENR to address geo-environmental 
issues, with minimal generic comment regarding land contamination, and 
no substantive assessment of the physical aspects of ground conditions; 
 

• A perhaps deliberate decision to take no account of large areas of landfill 
in the landtake area, and to ignore the effects of landfill outside the 
landtake; 
 

• No recognition that groundwater is highly likely to be impacted by 
contamination from landfill leachates; 
 

• No recognition that surface water is possibly impacted by contamination 
from landfill leachates; 
 

• No discussion of mitigation measures for landfill gas from remaining 
waste and the substantial risks to people and buildings; 
 

• No acknowledgment that settlement of remaining waste will affect 
structures, runways and other infrastructure and will require extensive 
piling solutions; 
 

• No assessment of whether there is sufficient landfill capacity within a 
reasonable distance of Heathrow that has the capacity and contractual 
availability to take the waste arising (likely to be 1 million m3 plus); 
 

• Under-estimation of the scale of likely waste treatment, and the timescales 
needed to deliver; 
 

• No indication that Heathrow ENR recognise need to engage with the EA if 
they are going to redeposit waste on site, which would require one or 
more environmental (landfill) permits; 
 

• An assumption that all existing landfill licences can be surrendered in a 
timely fashion (say the next 5-10 years) to allow redevelopment, or 
retained without prejudicing the ability to build the airport extension; 
 

• No recognition that the loss of identified gravel resource resulting from 
the development will place considerable pressure on the  resources in the 
remainder of the London/SE area; 
 

• Absence of comment on the potential geotechnical challenges including 
settlement of wastes, slope stability in London Clay, possible presence of 
scour features in surface of London Clay and weak shear strength of 
Alluvial clays; 
 

• A relatively muted response by the AC consultants to the absence of a geo-
environmental report, and a rather understated commentary compared to 
their Gatwick response of the need for landfill gas investigation, 
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monitoring and mitigation measures; and 
 

• The AC Sustainability Assessment (Ref 8) excludes any mention of the 
need to manage development of 170 hectares of mixed landfill in a 
sustainable manner. 

 

 
4.6 HEATHROW ENR OVERALL CONCLUSIONS 

Based upon the limited submission presented to date by Heathrow ENR, the 
site presents a high-risk geo-environmental profile, which leads to a high risk 
of cost or time escalation to the overall works. The landtake is riddled with 
landfill, part worked gravel pits and areas of potentially contaminative 
industrial land including petrol stations and industrial estates. 
 
The AC consultants note (Ref 2c) the almost total absence of Heathrow ENR 
addressing the approach to assessment and mitigation of geo-environmental 
issues, and the AC do not mention these in the Business Case and 
Sustainability Assessment (Ref 8), ignoring the high risk nature of the subject 
area for a site with 170 hectares of landfill. 
 
By making only limited comment on the issues of landfill wastes and ground 
gases, the AC consultants create a perception that the issue is straightforward 
to deal with, but this is not the case, and the site presents a high risk geo-
environmental profile from a land and landfill contamination standpoint. 
 
Mitigation measures are only offered on a generic basis, with proposals to 
undertake desk study, investigation, risk assessment, monitoring and 
mitigation, including drafting a Construction Environmental Management 
Plan (CEMP) and a Materials Management Plan (MMP). The mitigation 
proposals fall well short of the level of response and detail needed to address 
the major challenges faced by Heathrow ENR. 
 
The submission fails completely to address the sheer size of the challenge of 
development of a new section of airport on an area of land where up to 40% of 
the area is underlain by landfill or land within the gas/leachate migration 
zone around a landfill. The airport layout will be relatively uncompromising, 
and the promoter will have little choice over what part of the development 
will overlie landfill. However, the constraints posed by the landfill may make 
construction of some parts of development untenable, particularly where 
active gas management systems are in place, or piling cannot be tolerated due 
to the need to maintain landfill lining integrity. 
 
The sterilisation of substantial areas of mineral resource is ignored by the 
promoter, as is the need to genuinely demonstrate the availability of landfill in 
southern England to take the volumes of waste likely to be generated by the 
development. 
 
In summary, the geo-environmental aspects of the Heathrow ENR Scheme are 
complex and challenging, with extensive areas of landfill holding hazardous, 
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industrial, domestic and inert solid and liquid wastes which lie below the 
proposed runway, terminal area and supporting infrastructure. Much of the 
natural soils have been excavated for use as aggregates, and the underlying 
London Clay presents geotechnical hazards associated with relict slip planes 
and possible scour features. The regulatory constraints posed by the many 
current waste permits in the landtake have not been addressed, and the long 
term need to manage explosive and asphyxiating landfill gas emissions from 
any waste left in-situ will be problematic. 
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5 RESPONSE TO AIRPORTS COMMISSION QUESTIONS FOR EACH 
SCHEME 

Q4. In your view, are there any relevant factors that have not been fully 
addressed by the Commission to date? 
 
The submissions by HAL and Heathrow ENR both fail to convey the major 
challenges of developing an operational airport over areas of hazardous and 
non-hazardous solid and liquid wastes. Neither the promoters of these 
schemes nor the Airports Commission and its consultant have addressed the 
regulatory requirements which currently pertain across all of the licensed 
landfills affected by development, and the need to either maintain 
environmental controls on licensed landfills, or surrender the permit and 
excavate all of the waste and return the land to a natural pit which will then 
need refilling. Whilst a proportion of waste may be processed to a re-useable 
condition, much will need to be sent off site to landfill, cutting across the 
apparent sustainable approach to retain as much waste as possible on site.  
 
The exposure of many hectares of waste whilst the landfill mining progresses 
will generate a big nuisance issue, with odour and vermin, as well as major air 
safety issue as birds are drawn to the exposed wastes. 
 
Q5. Do you have any comments on how the Commission has carried out its 
appraisal of specific topics (as defined by the Commission’s 16 appraisal 
modules), including methodology and results? 
 
By not providing for a module which specifically addresses geo-
environmental issues, the AC appears to have implied that this is a minor 
matter which can be subsumed into the engineering of the site. Heathrow 
ENR have taken advantage of this perception and largely ignored the issue, 
making their bid seem more simple. In practice, they are not addressing one of 
the major construction stage impacts which could have one of the greatest 
effects on the lives of neighbours to the site through nuisance (odour and 
vermin), and increased vehicle movements taking waste to landfill. In 
addition, the delays and cost increases associated with managing the 
unpredictability of excavation of landfilled wastes are not addressed by the 
promoters. Whilst HAL have considered the issue in more detail, they offer no 
better solution than Heathrow ENR, and will also fall foul of the nuisance, cost 
and programme implications associated with under-estimating the challenge 
of development on landfill. 
 
Q6. Do you have any comments on the Commission’s sustainability 
assessments, including methodology and results? 
 
The Commissions Sustainability Appraisal (Refs 3, 6 and 8) does not refer to 
geo-environmental issues, and this in itself is our comment of greatest of 
concern. By treating geo-environmental matters as a subset of the Engineering 
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Plans, the AC omits to address what will be a major sustainability issue. How 
can excavation and mining of up to 180 hectares of landfill be sustainable? 
Having landfilled the material once (itself viewed now as a largely 
unsustainable practice), the works are likely to lead to the further landfilling 
of perhaps 50% of what is now excavated (having mined out the re-useable 
component), for a second time. More landfill airspace will be taken up to 
accommodate the need to develop the Heathrow options. The Heathrow 
options both assume that most of the airport can be built over waste, leaving it 
in place, or excavating it, mining the re-useable proportions and replacing 
them. The constraints of existing landfill permits will cut across this practice 
and the need to maintain environmental controls will force the total 
excavation of wastes, increasing pressure on off site landfills and increasing 
costs and programme durations. 
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