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 NOISE  1.

 Introduction 1.1

This noise Technical Note comprises an appraisal of both air traffic noise (take off, 
departure, approach, landing and reverse thrust) and surface access noise (road and 
rail on existing and proposed new routes).  In addition, potential construction impacts 
are also briefly considered. 

With respect to aviation noise, the appraisal undertaken at this stage has included: 

• Review of relevant national, regional and local plan policies and guidance; 

• Identification of an appropriate study area; 

• Review of baseline aviation noise levels associated with Heathrow Airport;  

• Modelling of future operational scenarios;  

• Comparison of future operational scenarios with the baseline scenario; 

• Identification of potential mitigation options to minimise or reduce noise impacts; 
and 

• Identification of further work to be undertaken as the scheme develops. 

• With respect to surface access noise, the appraisal undertaken at this stage has 
included: 

• Review of relevant national, regional and local plan policies and guidance; 

• Identification of an appropriate study area; 

• Review of baseline road and rail traffic noise levels around the airport; 

• High level consideration of potential construction and operational impacts and 
constraints to development;  

• Identification of potential mitigation options to minimise or reduce noise impacts; 
and 

• Identification of further work required as the scheme develops. 

The appraisal has focused on the area around the proposed development, which 
geographically covers parts of the following seven local authorities: 

• The London borough of Hillingdon; 

• South Buckinghamshire District Council; 

• Slough Borough Council; 

• The Royal Borough of Windsor and Maidenhead;  

• Spelthorne Borough Council;  

• Runnymede Borough Council; and 

• The London Borough of Hounslow. 
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 Appraisal Framework criteria 1.1.1

The overall objective of the Airports Commission’s Appraisal Framework with respect to 
noise is “to minimise and where possible reduce noise impacts.”  The Framework 
broadly states that: 

• noise emissions will be assessed based on the net national impact of each scheme 
(i.e. comparing absolute number of populations affected and considering the net 
change in the number of people affected at stated thresholds of noise), but also 
certain aspects (including surface access noise) will be assessed at the local level; 

• the appraisal of aviation noise will be underpinned by detailed contour maps based 
on a selection of average and frequency based noise measures, using the Civil 
Aviation Authority’s (CAA) ANCON model; 

• appraisal of aviation noise will include consideration of both air noise (take off and 
departure, approach and landing) and ground noise (including contributions from 
reverse thrust, taxi-ing, hold, APU use and engine testing); 

• within the local assessment, a high level consideration will be given to changes in 
surface access noise, which will be modelled where a 25% or greater change in 
traffic flow is expected; and 

• the costs and benefits of a scheme’s noise impact and proposed mitigation 
measures will be monetised. 

• The Framework states that the outputs from the noise appraisal will comprise: 

• absolute numbers and change in the number of people exposed to aviation noise 
nationwide;  

• absolute numbers and change in the number of amenities exposed to different 
noise levels (e.g. schools, hospitals, community centres, places of worship, etc.);  

• absolute land area and change in the land area affected by noise;   

• a discussion of likely impacts on local noise environments; 

• appropriate noise contour maps; 

• a sustainability assessment against this module’s stated objective; and  

• monetisation of stated noise impacts.  

The above scope of the Airports Commission’s intended appraisal methodology 
suggests that the main focus of the appraisal will be aviation noise, whilst local 
assessment (which includes surface access noise) will undergo a potentially higher 
level appraisal/discussion unless traffic change thresholds are exceeded.   The 
Framework document does not specifically identify consideration of construction noise 
effects as part of the appraisal process. 
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 Planning Policy and Guidance 1.2

 National Policy and Guidance 1.2.1

1.2.1.1 National Planning Policy Framework, 2012 

The National Planning Policy Framework (NPPF)
1
 was published in March 2012. The 

document sets out the Government’s planning policies for England and how these are 
expected to be applied.  

The NPPF provides for the production of distinctive local and neighbourhood plans by 
local authorities, in consultation with local people, which should be developed to reflect 
the needs and priorities of their communities. The paragraphs from the NPPF relating 
to noise are set out below: 

• “Paragraph 109: The planning system should contribute to and enhance the natural 
and local environment by preventing both new and existing development from 
contributing to or being put at unacceptable risk from, or being adversely affected 
by unacceptable levels of soil, air, water or noise pollution or land instability.” 

• “Paragraph 123: Planning policies and decisions should aim to: 

– avoid noise from giving rise to significant adverse impacts on health and 
quality of life as a result of new development; 

– mitigate and reduce to a minimum other adverse impacts on health and 
quality of life arising from noise from new development, including through 
the use of conditions; 

– recognise that development will often create some noise and existing 
businesses wanting to develop in continuance of their business should 
not have unreasonable restrictions put on them because of changes in 
nearby land uses since they were established; and 

– identify and protect areas of tranquillity which have remained relatively 
undisturbed by noise and are prized for their recreational and amenity 
value for this reason.” 

1.2.1.2 Noise Policy Statement for England, 2010 

The Noise Policy Statement for England (NPSE)
2
 seeks to clarify the underlying 

principles and aims in existing policy documents, legislation and guidance that relate to 
noise. The statement applies to all forms of noise, including environmental noise, 
neighbour noise and neighbourhood noise.  

The statement sets out the long term vision of the government’s noise policy, which is 
to “promote good health and a good quality of life through the effective management of 
noise within the context of policy on sustainable development”. 

The NPSE adopts established concepts from toxicology that are currently being applied 
to noise impacts. The concept details noise levels, at which the impacts of an exposure 
may be classified into a specific category. The classification categories as detailed 
within NPSE are as follows: 

• No Observed Effect Level (NOEL) - the level below which no effect can be detected.  
Below this level no detectable effect on health and quality of life due to noise can be 
established. 

• Lowest Observable Adverse Effect Level (LOAEL) - the level above which adverse 
effects on health and quality of life can be detected. 

                                                      
1
 National Planning Policy Framework, 2012,  Department for Communities and Local Government (DCLG) 

2
 Noise Policy Statement for England, 2010, Department for Environment, Food and Rural Affairs 
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• Significant Observed Adverse Effect Level (SOAEL) - the level above which 
significant adverse effects on health and quality of life occur. 

It is recognised that SOAEL does not have a single objective noise-based level that is 
applicable to all sources of noise in all situations; therefore the SOAEL is likely to be 
different for different sources, receptors, durations of impact and at different times of 
the day. 

The first aim of the NPSE is to avoid significant adverse impacts on health and quality 
of life, taking into account the guiding principles of sustainable development. The 
second aim considers situations where impacts are established between the LOAEL 
and SOAEL. In such circumstances, all reasonable steps should be taken to mitigate 
and minimise the impacts. However this does not mean that such adverse impacts 
cannot occur. The third aim seeks to improve health and quality of life, where possible, 
through the pro-active management of noise, whilst also taking account of the guiding 
principles of sustainable development. 

The Department for Environment, Food and Rural Affairs (DEFRA) has led a research 
contract to identify the SOAEL and LOAEL for a limited range of noise sources. The 
contract end date is understood to have been March 2012. However, no guidance from 
this research has been issued at this time. 

1.2.1.3 National Planning Practice Guidance, 2014 

On 6 March 2014, the Department for Communities and Local Government (DCLG) 
released its national planning practice guidance web-based resource

3
 to support the 

NPPF.  

This guidance introduced the concepts of NOAEL (No Observed Adverse Effect Level), 
and UAEL (Unacceptable Adverse Effect Level).  NOAEL differs from NOEL in that it 
represents a situation where the acoustic character of an area can be slightly affected 
(but not such that there is a perceived change in the quality of life).  UAEL represents a 
situation where noise is ‘noticeable’, ‘very disruptive’ and should be ‘prevented’ (as 
opposed to SOAEL, which represents a situation where noise is ‘noticeable’ and 
‘disruptive’, and should be ‘avoided’). 

1.2.1.4 Aviation Policy Framework 

In July 2012, the Government consulted on its strategy for aviation: the draft Aviation 
Policy Framework. This document sets out a high level strategy setting out the overall 
objectives for aviation and the policies to be used to achieve these objectives. 

The overall policy on aviation noise is “to limit and, where possible, reduce the number 
of people in the UK significantly affected by aircraft noise”. The Aviation Policy 
Framework identifies the 57dB LAeq,16h noise contour as representing the onset of 
significant community annoyance but acknowledges that not all people within the 
contour will be annoyed by aircraft noise, nor will all the people outside the contour not 
be annoyed. Airport operators are encouraged to use alternative noise metrics to reflect 
how aircraft noise is experienced. This will provide a better means of understanding 
noise impacts and to inform noise mitigation measures. 

The Aviation Policy Framework references the NPPF in terms of land-use planning and 
management, which states: “planning policies and decisions should aim to avoid a 
situation where noise gives rise to significant adverse impacts on health and quality of 
life as a result of new development”. The Aviation Policy Framework advises that the 
land-use planning element of the International Civil Aviation Organisation (ICAO) 
balanced approach is implemented in local plan policies. 

                                                      
3
 National Planning Practice Guidance, 2014, Department for Communities and Local Government (DCLG) 
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The Aviation Framework Policy expects airport operators should pay particular attention 
to the management and mitigation of noise. It is recommended that aircraft noise 
mitigation is implemented through the following means: 

• Noise Envelopes – “The Government would determine principles for the noise 
envelope in the NPS having regard to the following:  

– The Government’s overall noise policy;  

– Within the limits set by the envelope, the benefits of future technological 
improvements should be shared between the airport and its local 
communities to achieve a balance between growth and noise reduction; 
and  

– The objective of incentivising airlines to introduce the quietest suitable 
aircraft as quickly as is reasonably practicable” 

• Airspace – “…it is desirable to concentrate aircraft along the fewest possible 
number of specified routes in the vicinity of airports and that these routes should 
avoid densely populated areas as far as possible… 

… in certain circumstances, such as where there is intensive use of certain 
routes, and following engagement with local communities, it may be 
appropriate to explore options for respite which share noise between 
communities on an equitable basis, provided this does not lead to 
significant numbers of people newly affected by noise” 

• Information and Communication – “The Government expects airports to help 
local communities understand these noise impacts and performance against 
relevant targets or commitments through monitoring, provision of information and 
communication designed around the specific noise impacts and the needs of the 
community” 

• Night noise – “…we expect the aviation industry to make extra efforts to reduce 
and mitigate noise from night flights through use of best-in-class aircraft, best 
practice operating procedures, seeking ways to provide respite wherever possible 
and minimising the demand for night flights where alternatives are available” 

• Noise Insulation and Compensation – “The Government continues to expect 
airport operators to offer households exposed to levels of noise of 69 dB LAeq,16h or 
more, assistance with the costs of moving.  

The Government also expects airport operators to offer acoustic insulation 
to noise-sensitive buildings, such as schools and hospitals, exposed to 
levels of noise of 63 dB LAeq,16h or more. Where acoustic insulation cannot 
provide an appropriate or cost-effective solution, alternative mitigation 
measures should be offered… 

...As a minimum, the Government would expect airport operators to offer 
financial assistance towards acoustic insulation to residential properties 
which experience an increase in noise of 3dB or more which leaves them 
exposed to levels of noise of 63 dB LAeq,16h or more” 

 

• General Aviation and Helicopters – “The Government commends the British 
Helicopter Association’s Code of Conduct for Pilots, which is designed to avoid 
unnecessary noise intrusion, and urges helicopter operators to promote this as 
widely as possible. Helicopters must meet internationally agreed noise standards 
prior to the issue of a Certificate of Airworthiness. Helicopters are also subject to 
Rules of the Air Regulations, which require minimum heights to be maintained” 
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 Regional Planning Policy and Guidance 1.2.2

1.2.2.1 The London Plan – Spatial Development Strategy for Greater London 

With specific reference to noise, the London Plan 2011
4
 contains the following policy:  

• Policy 7.15: Reducing Noise and Enhancing Soundscapes: 

“Development proposals should seek to reduce noise by: 

– Minimising the existing and potential adverse impacts of noise on, from, 
within, or in the vicinity of, development proposals; 

– Separating new noise sensitive development from major noise sources 
wherever practicable through the use of distance, screening, or internal 
layout in preference to sole reliance on sound insulation; and 

– Promoting new technologies and improved practices to reduce noise at 
source.” 

Specifically with respect to noise associated with Heathrow Airport the Strategy states: 

• Policy 6.6 (Aviation)  

Strategic 

A “Adequate airport capacity serving a wide range of destinations is critical to the 
competitive position of London in a global economy. Airport capacity serving the 
capital and wider south east of England must be sufficient to sustain London’s 
competitive position.  

 
B The Mayor:  

a   strongly opposes any further expansion at Heathrow involving an increase in the 
number of aircraft movements there, due to the adverse noise and air quality impacts 
already being experienced by residents and others in the vicinity of Heathrow and its 
environs. 

b   supports improvements of the facilities for passengers at Heathrow and other London 
airports in ways other than increasing the number of aircraft movements, particularly 
to optimise efficiency and sustainability, enhance the user experience, and to ensure 
the availability of viable and attractive public transport options to access them.  

 
C  The aviation industry should meet its full environmental and external costs. Airport 

operators should increase the share of access journeys by passengers and staff 
made by sustainable means, minimize the impacts of airport servicing and onward 
freight transport, and take full account of environmental impacts when making 
decisions on patterns of aircraft operation.  

 
Planning decisions 

D Development proposals affecting airport operations or patterns of air traffic 
(particularly those involving increases in the number of aircraft movements) should: 

 
a  give a high priority to sustainability and take full account of environmental impacts 

(particularly noise and air quality) 
b  promote access to airports by travellers and staff by sustainable means, particularly 

by public transport. 
 
E  Development proposals for heliports should be resisted, other than for emergency 

services. 

                                                      
4
 The London Plan, 2011, Greater London Authority 
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A number of factors contribute to London’s position as a world city. One of them is its 
connectivity by air for business, trade, inward investment and tourism. The Mayor does 
not wish to prevent people from flying or undermine London’s competitive position, and 
he does recognise the need for additional runway capacity in the south-east of 
England. However, he agrees with the Government that the noise problems and poor 
air quality at Heathrow have reached such levels that further increases in the number of 
air traffic movements there are untenable.   He supports the Government statement of 
7 September 2010 opposing mixed-mode operations and supporting runway 
alternation, westerly preference and related measures to mitigate noise effects on local 
communities. He also supports phasing out of scheduled air traffic movements during 
the night-time quota period. Thus, there is a need for a thorough reappraisal of airport 
policy in the south-east of England. Within this commitment, however, he supports 
improvements to London’s airports that will ensure they can be used to optimum 
efficiency while not necessarily increasing the number of air traffic movements – 
improving the facilities available to passengers and providing them with the kind of 
experience that befits a world city, and also ensuring the availability of a range of public 
transport options for getting to and from airports. Development proposals which affect 
airport operations (particularly those involving an increase in the number of air traffic 
movements) should be carefully scrutinised, and particular attention should be given to 
environmental impacts. 

The Government has established a South East Airports Task Force to explore the 
scope for measures to make the most of existing airport infrastructure and improve 
conditions for passengers. This is at an early stage of its work, and the Mayor will 
monitor its progress and bring forward alterations to this Plan as necessary.  In the 
meantime, the Mayor will continue to work with partners in neighbouring regions to 
ensure that existing aviation infrastructure is used to its fullest extent before more 
expensive and damaging courses are pursued. Wherever runway capacity is located, 
the Mayor strongly supports efforts to make aviation less environmentally harmful, and 
promotion of more environmentally sustainable means of accessing airports through 
ensuring viable and attractive public transport alternatives for travellers – including the 
proposed High Speed 2 link. The provision of additional public transport capacity to 
serve the airports should not be to the detriment of non-airport passengers.” 

Revised Early Minor Alterations to the London Plan (REMA)
5
 published in October 

2013, amended Policy 7.15: ‘Reducing Noise and Enhancing Soundscapes’, as follows: 

•  “Reducing noise pollution and protecting good soundscape quality where it exists, 
contributes to improving quality of life. The Mayor’s published Ambient Noise 
Strategy contains policies and proposals on noise related to road and rail traffic, 
aircraft, water transport and industry. The GLA Act 1999 excludes some sources 
from the definition of ‘ambient noise’, such as construction and neighbour noise, 
where powers are held by borough councils. London Plan policies address the 
spatial implications of the Ambient Noise Strategy. These policies may require 
further alteration depending on the spatial implications of the Noise Policy 
Statement for England”; 

1.2.2.2 Mayor’s Transport Strategy 

The Strategy
6
 states that a goal is to improve the quality of life for all Londoners, but 

also acknowledges that improving noise impacts is a challenge. 

With respect specifically to noise, paragraph E26 of the Strategy, under the header 
“Improving noise impacts” states that: “Unwanted noise can cause annoyance, anxiety, 
sleep disruption and health problems. The Mayor will reduce noise impacts from 
transport through providing speed control alternatives to road humps, promoting 
smoother driving and the use of quieter vehicles.” The document goes on to state in 
paragraph 543 that “The strategy will assist in the management of noise in the context 

                                                      
5
 Revised Early Minor Alterations to the London Plan, 2013, Greater London Authority 

6
 Mayor’s Transport Strategy, 2010, Greater London Authority 
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of sustainable development. The Mayor is committed to reducing ambient noise from 
transport. He controls the GLA Group's vehicles and transport system and wants to 
influence other transport sources of ambient noise, for example, aircraft.”  

In addition, paragraph 550 states that “Aircraft noise is a particularly difficult issue for 
London as Heathrow is located on its western boundary. With prevailing winds, most 
flights approach over the city. An independent study of public attitudes to aircraft noise 
for the DfT concluded the public is more annoyed by aircraft noise now than in 1985 
when the last major study was carried out. As highlighted elsewhere in the strategy, 
and the draft replacement London Plan policy 6.6b, the Mayor is opposed to further 
expansion at Heathrow due to its adverse noise and air quality impacts.”   

Paragraph 551 further states that “The Mayor is also keen to explore with the 
Government and aviation stakeholders, such as the national air traffic control service, 
ways of varying flight paths to reduce aircraft noise impacts, such as the preferred 
direction of approach for night landings. ……” 

With respect to “Improving transport connectivity”, paragraph E13 states that “……To 
support a thriving economy in London, the Mayor recognises that efficient and effective 
connectivity is required at all levels: international, national, inter-regional, London wide, 
sub-regional and local. Adequate airport capacity is needed but the Mayor is opposed 
to further expansion of Heathrow airport. …..”  

In relation to airport capacity, paragraph 432 states that “A third runway at Heathrow 
would increase capacity ultimately to 702,000 air traffic movements per year. This 
would significantly increase passenger demand for surface rail and road access on 
already congested networks. However, the DfT has stated that a detailed surface 
access strategy is not a ‘prerequisite for a policy decision’ regarding a third runway. 
Current forecasts suggest that by 2030, with a third runway, non-transfer passenger 
numbers could more than double, to 91 million per year. This would reduce resilience 
and increase crowding, congestion and delays elsewhere along rail and road corridors 
serving Heathrow and across west London as a whole. Public transport would become 
less attractive for users, especially at peak times. Airport expansion would further 
threaten to reduce the quality of life of many London residents.” 

1.2.2.3 City Soundings: The Mayor’s London Ambient Noise Strategy 

The London Ambient Noise Strategy
7
 aims to minimise the adverse effects of noise on 

people living, working in and visiting London by using the best available practices and 
technologies within a sustainable development framework. 

The Strategy aims to work towards more compact city development, while minimising 
noise. This requires careful consideration of the adverse effect of noise on, from, within 
or in proximity to, a development. 

1.2.2.4 The Mayor’s Supplementary Planning Guidance: Sustainable Design and 
Construction 

The London Plan Supplementary Planning Guidance
8
 provides additional information to 

support the implementation of the Mayor’s London Plan. The guidance sets essential 
standards which apply to all major developments in London. With respect to noise the 
guidance states: 

• “Essential Standard: Demonstrate that adverse impacts of noise have been 
minimised, using measures at source or between source and receptor including 
choice and location of plant or method, layout, screening and sound absorption) in 
preference to sound insulation at the receptor, wherever practicable.” 

                                                      
7
 City Soundings: The Mayor’s London Ambient Noise Strategy, 2004, Greater London Authority 

8
 The Mayor’s Supplementary Planning Guidance: Sustainable Design and Construction, 2006, Greater London Authority 
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Much of the supplementary guidance on noise relates more to the design of new 
sensitive developments affected by noise, rather than consideration of the effects of 
noise on existing developments.  Nevertheless, many of the principles regarding noise 
minimisation and mitigation remain relevant to the Heathrow Hub proposals, including:  

• “Noise mitigation through good design – Local Environmental Health Officers 
(EHOs) should be consulted on construction noise.……. Uses likely to generate 
significant noise should be separated from those requiring quiet, by the greatest 
practical distances. Where this is impractical, uses likely to generate significant 
noise should be separated from areas requiring quiet by screening, isolation or 
other acoustic design methods.”  

 Local Planning Policy 1.2.3

A brief summary of Local Plan policies relevant to noise and associated with the seven 
identified London Boroughs in the vicinity of Heathrow are summarised below: 

1.2.3.1 London Borough of Hillingdon  

The Hillingdon Local Plan: Part 1 - Strategic Policies document was adopted in 2012
9
.  

Strategic Objectives SO10 covers reducing adverse noise impacts and safeguarding 
quiet areas.  Strategic Objective SO23 specifically refers to reductions in noise from 
Heathrow.  These Strategic Objectives are expanded in policies EM7 and T4.  

London Borough of Hillingdon’s Noise Supplementary Planning Document 
10

  highlights 
the need to physically separate noise sensitive receptors from noise sources, and 
states as an example, a new terminal at Heathrow airport. ” If noise impact cannot be 
made acceptable through separation or other noise control measures, planning 
permission would normally have to be refused.” 

1.2.3.2 South Buckinghamshire District Council 

The South Buckinghamshire District Council Core Strategy
11

 recognises the importance 
of protecting new and existing communities from noise.  With regards to noise from 
Heathrow Core Policy 13 states “The Council will work closely with other local 
authorities to minimise aircraft noise from Heathrow Airport.” 

1.2.3.3 Slough Borough Council 

Slough Borough Councils’ Core Strategy
12

 acknowledges that Slough suffers from 
noise problems “which are all made worse by external factors such as the proximity of 
Heathrow airport and the motorways”.  With regard to a third runway at Heathrow “This 
would result in a worsening in noise and air quality in the eastern part of Slough as well 
a general increase in congestion. The council has taken account of this as a possible 
constraint in preparing the Core Strategy.” 

Slough Borough Council Local Plan
13

 recognises that “Given the proximity of Heathrow 
Airport, part of the Borough….is continually subject to high levels of noise.”    

The Local Plan document has contains a number of policies relating to noise including 
EMP2, EN112 and EN26 which cover the prevention of loss of amenity due to noise. 

1.2.3.4 The Royal Borough of Windsor and Maidenhead 

The Royal Borough of Windsor and Maidenhead Local Plan
14

, incorporating alterations 
(adopted 2003), acknowledges that aircraft noise affects the eastern end of the 

                                                      
9
 The Hillingdon Local Plan, 2012, London Borough of Hillingdon 

10
 Noise Supplementary Planning Document, 2006,  London Borough of Hillingdon 

11
 The South Buckinghamshire District Council Core Strategy, 2011, South Buckinghamshire District Council 

12
 Slough Borough Council Core Strategy, 2008, Slough Borough Council 

13
 Slough Borough Council Local Plan, 2004, Slough Borough Council 
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Borough in particular and states that “It is difficult to assess the extent to which benefits 
arising from the use of quieter aircraft over the Plan period will be outweighed by the 
effects of a possible fifth terminal and a third runway at Heathrow and subsequent 
changes in flight patterns and frequencies. Increasing importance, however, is being 
attached to the monitoring of aircraft noise levels.” 

• The Plan includes one relevant saved policy relating to noise NAP3 which states 
“The council will not grant planning permission for proposals likely to emit 
unacceptable levels of noise” 

In time, the Local Plan will be replaced by the Borough Local Plan.  The Borough Local 
Plan Preferred Options Consultation

15
 was published in January 2014.  This highlights 

that aircraft noise affects a number of communities and that the Council seeks to 
minimise aircraft noise. “The Borough Council objects to and continues to resist 
expansion proposals for Heathrow, especially given alternative options throughout the 
south-east and the United Kingdom, on the grounds of the likely severe impact upon 
the quality of life of local residents and the significant negative and irreversible adverse 
impacts upon the local environment.” 

Policy Option EP 4 highlights the preferred approach to solve noise pollution problems, 
is through design and mitigation measures. 

1.2.3.5 Spelthorne Borough Council 

The Spelthorne Core Strategy and Policies Development Plan
16

 was adopted in 2009.  
The document acknowledges that “Noise is a significant factor affecting the quality of 
the environment in the north of the Borough, particularly due to aircraft noise from 
Heathrow and traffic generally on major roads.”  It identifies specifically that there are 
areas in the north of the Borough suffering high levels of noise from Heathrow Airport, 
in particular the northern part of Stanwell and Stanwell Moor.    

Policy EN11 includes various measures to minimise adverse noise impacts generally, 
Policy EN12 states the Council will oppose changes that increase the noise impact of 
Heathrow and highlights measures specific to the airport:  

a) “maintenance of the use of noise preferential routes, 

b) controls on flying at night that will achieve a progressive improvement in the night 
noise climate, including a limit on the total number of flights at night, 

c) maintenance of existing controls on ground noise.” 

1.2.3.6 The London Borough of Hounslow 

The London Borough of Hounslow’s Unitary Development Plan
17

 states that “aircraft 
noise, traffic congestion and poorly developed and restored land seriously detract from 
the quality of life of Hounslow’s residents and workers”, and that “Air and noise pollution 
raise particular concerns due to the large volume of aircraft coming to and from 
Heathrow.” Objective ENV-P.1 aims to protect against detrimental effects due to noise. 

The London Borough of Hounslow’s Core Strategy
18

 also includes policy ENV.5.1 
which highlights that Hounslow is affected by activities at Heathrow and the need to 
protect and enhance the quality of the environment.    

                                                                                                                                                                     
14

 Royal Borough of Windsor and Maidenhead Local Plan, 2003, Royal Borough of Windsor and Maidenhead 
15

 Borough Local Plan Preferred Options, 2014, Royal Borough of Windsor and Maidenhead 
16

 Spelthorne Core Strategy and Policies Development Plan, 2009 Spelthorne Borough Council 
17

 Unitary Development Plan, 2003, London Borough of Hounslow 
18

 The London Borough of Hounslow’s Core Strategy, 2011 
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– there will need to be a net import of 9,000,000 cubic metres of fill for 
construction of runway and apron;  

– construction materials are proposed to be brought to site using the same 
methods used for T5 (i.e. freight line into the south of the airport, near T4) 
then use of local roads; 

– the Heathrow Hub site comprises a train station, 10,000 car parking 
spaces, hotels and APM terminal; 

– the modal shift of additional passengers, due to the new station, is 
assumed to be 38-50% from road to rail; 

– the approximate current split of road and rail traffic accessing Heathrow 
Airport is 80:20; 

– the APM (monorail type system) will generally be overground and follow 
the route of the M25, an elevated section is proposed from the Heathrow 
Hub site over the M4 and within the airfield boundary;  

– the M25 tunnel will be by cut and cover and not using tunnel boring 
machines; and 

– no change in operational freight mode is proposed as part of the scheme. 

 Methodology  1.4

 Construction Noise and Vibration 1.4.1

Temporary adverse effects may be caused by major construction activities such as 
creating a cut and cover tunnel of the M25, demolition of existing buildings, site 
clearance, utility diversions, earthworks, landscaping, construction of the runway 
extension and aprons, road realignments, construction of new roads, construction of 
the APM and new facilities such as the railway station, APM station and Terminal 6.  
Additionally, heavy vehicle traffic on the local public highway has the potential to cause 
adverse effects.  

At this concept design stage a qualitative discussion of construction noise/vibration 
impacts is provided regarding potential impacts and with a focus on mitigation options 
to minimise any impacts. This is based on the identification of residential properties and 
other potentially sensitive receptors in the vicinity of the main areas of construction 
works, the identification of activities which could have a significant effect, and best 
practice noise/vibration control measures.   

The surface access noise study area boundary, which includes the area within 1km of 
the new/altered roads, is shown in the Noise Constraints Plan Figure 1.1. 

 Aviation Noise 1.5

The use of the INM enables the prediction of noise contours for flight operations. The 
quality of the prediction exercise depends upon the availability of validated data and the 
intrinsic performance of the system model. Volume one of ECAC Doc 29 (Applications 
Guide) discusses methods of quality control and validation. The general idea of the 
validation process is that any suitable means may be employed to authenticate the 
prediction model as long as they are documented. From previous experience of aircraft 
noise modelling, slight changes in aircraft performance data and flight track information 
can result in significant changes in the calculated air noise environment. Therefore it is 
imperative that some means of calibrating the aircraft noise model is undertaken. This 
process usually involves comparison of calculated data with actual measured data and 
if necessary making any adjustments to the INM dataset and modelling assumptions. 

The annual contours produced by the CAA are calibrated against actual measured data 
at Heathrow and is therefore representative of actual conditions. It was therefore 
considered appropriate to calibrate the INM model against ANCON to achieve an 





 

Runway Innovations Ltd — Submission to the 
Airport Commission – Shortlisted Option

 

Page 15 of 313 
 

considered comparable for each aircraft type. Having established a good correlation, 
the next stage in the noise modelling process was to produce average noise contours. 

Noise modelling of the 2012 baseline year was undertaken using data and flight paths 
presented in the ERCD report 1301 – Noise Exposure Contours for Heathrow Airport 
2012

22
. Data on baseline aircraft movements are presented in Appendix A.  

When running the cumulative noise contours for activity over the 16-hour daytime 
period it was found that INM was underpredicting in comparison to the ANCON output. 
Through analysis of the ANCON and INM contours, it was found that the 
underprediction was approximately 2dB. Consequently, baseline noise contours were 
adjusted by +2dB to provide a suitably representative output to ANCON.  

Noise contour plots showing the comparison between baseline ANCON LAeq,16h and 
LAeq,8h noise contours, and adjusted INM LAeq,16h and unadjusted LAeq,8h output are 
presented in Figures 1.2 and 1.3. 

Comparison of the night time INM LAeq,8h noise contour and the ANCON LAeq,8h noise 
contour indicate that there is a good correlation between INM noise predictions and 
ANCON noise predictions without the need for a +2dB correction. This implies that 
dominant aircraft during the daytime are resulting in anomalies in daytime noise 
modelling. Time restrictions prevent studying these anomalies further so a +2dB 
correction has been applied to INM noise predictions. This may result in over-
predictions in night-time and, in particular, LDEN noise predictions due to the weighting 
applied to night-time flights. It is considered that any overpredictions that may occur 
offer a far more cautious approach to noise modelling as they provide a worst case 
scenario which can be considered as being the limit of potential adverse effects of the 
scheme. 

Future operational aircraft noise contours (accounting for 700,00ATMs and 40% 
Chapter 14 fleet) were modelled by the CAA and data were provided on potential noise 
outputs of future generation aircraft for implementation into the INM noise model. 
Aircraft flight paths were taken from the 2015 mixed mode scenario presented in the 
ERCD report 0705 – Revised Future Aircraft Noise Exposure Estimates for Heathrow 
Airport

23
, as advised by the CAA. Adjustments to approach and departure noise levels 

of existing aircraft so they are representative of future generation aircraft are presented 
in Table 1.1. Data on aircraft movements for the future scenario are presented in 
Appendix A. Applying the +2dB adjustment derived from the baseline noise modelling 
and the future aircraft adjustments provide the output presented in Figures 1.4 and 1.5. 
The output of the INM noise modelling of the future scenario with the adjustments 
applied shows good correlation with the future aircraft noise contours provided by the 
CAA.  

Although it is highly unlikely that a perfect match between INM and ANCON outputs 
could be obtained, the results of the INM noise modelling are assumed to provide a 
suitably representative output in comparison to the ANCON noise contour output. 

The key factor in the noise modelling process is the relative difference between the INM 
modelled results rather than absolute comparisons with the ANCON results. For 
analysis purposes, only the results of the INM modelling have been used to assess 
changes in the air noise environment. Future operational aviation noise has been 
modelled for the proposed scheme through the following operational schedule: 

• Early morning period (06:00 to 06:30); 

• Peak morning period (06:30 to 12:00); 

                                                      
22

 Environmental Research and Consultancy Department, ERCD Report 1301 – Noise Exposure Contours for Heathrow Airport 
2012, 2013 
23

 Environmental Research and Consultancy Department, ERCD Report 0705 – Revised Future Aircraft Noise Exposure 
Estimates for Heathrow Airport, 2007 
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 Surface Access Noise 1.5.1

Permanent effects may be caused by the various proposed road works as listed below, 
both in terms of the direct effect of new/altered roads, and any knock on effects in 
terms of changes in traffic conditions on existing roads: 

• realignment of the M25, including a section in tunnel; 

• new motorway standard routes to access the M25 and new local public highway 
routes linking the M25 to the Heathrow Hub site;  

• realignment of A4 Colnbrook Bypass west of the A3044; 

• diversion of the A3044/Airport Way  including a section in tunnel; 

• new 2-lane dual link road between the A30 and A3044, west of King George VI 
Reservoir;  

• removal of Junction 14 of the M25; and  

• upgrade of the slip roads at J13 of the M25.  

In addition, operation of the new APM, APM station and the new railway station, and 
any increase in rail traffic on the existing line, all have the potential to cause adverse 
noise effects at nearby sensitive receptors. 

The magnitude of the noise and/or vibration impact (in terms of level change) at nearby 
sensitive receptors is largely dependent upon the proximity to the new/altered/affected 
route, any change in the acoustic screening between the route and receptors and the 
volume of traffic using such routes. 

The Airport Commission identified a 25% change in traffic on existing roads as the 
criterion to trigger modelling.  However, at this concept design stage road/rail traffic 
data have not been available to undertake noise modelling. 

Therefore, at this stage information regarding potential additional trips associated with 
the Heathrow Hub project, the potential modal split in the future, the physical scheme 
proposals and the location of receptors within the vicinity of the proposed development 
have been reviewed and a high level qualitative commentary of potential impacts 
provided.  At this initial concept design stage, the study area for operational surface 
noise has been limited to 1 km from the new/altered roads. The surface noise study 
area boundary, which includes the area within 2oom of the works to construct the 
Heathrow Hub and airport extension, is shown in the Noise Constraints Plan Figure 
1.1.To assist the high level appraisal and to provide context of noise level change, the 
Highways Agency Design Manual for Roads and Bridges (DMRB)

24
 provides guidance 

on magnitude of impacts due to changes in road traffic noise, as reproduced in Table 
1.4 below. The DMRB short-term criteria are provided, which show impact on receptors 
of high sensitivity upon opening of a scheme.  A more lenient longer term scale also 
exists. 

                                                      
24

 Design Manual for Roads and Bridges Volume 11 Section 3 Part 7-Traffic Noise and Vibration, 2011, Highways Agency 
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The most significant impacts will most likely occur when activities are taking place at 
the closest approach to the receptors, whilst for the majority of the construction period 
activities will be occurring at a greater separation distance and therefore adverse 
effects will be reduced.  In addition, construction noise will be masked to varying 
degrees at different receptor/community locations due to traffic noise on the M25, M4 
and local road network, as well as due to aviation noise from Heathrow Airport.   

With respect to non-residential/non-human receptors, there are a number of statutory 
and non-statutory ecological, heritage and recreation designations within the 200m 
study area, including: the South-west London SPA, Ramsar and SSSI (Wraysbury 
Reservoir); the Arthur Jacob Local Nature Reserve; the statutory SPA, SSSI and 
Ramsar designation of King George VI and Staines reservoirs, (and SSSI designation 
of the area to the west of King George VI reservoir); Thorney Country Park;  and two 
scheduled monuments. 

Whilst all of these designated sites are likely to be subject to existing high noise levels, 
further consideration will be given to the potential effects on ecological, heritage and 
human receptors as the scheme develops. 

 Operation (assume opening year is 2023) 1.9

 Aviation Noise 1.9.1

The results of future operational noise modelling are presented in Figures 1.6 to 1.10. 
The noise contour plots presented are as follows: 

• Figure 1.6 – Comparison of baseline and future LAeq,16h noise contours from 54dB 
to 72dB in 3dB increments; 

• Figure 1.7 – Comparison of baseline and future LAeq,8h noise contours from 48dB to 
72dB in 3dB increments; 

• Figure 1.8 – Comparison of baseline and future LDEN noise contours from 55dB(A) 
in 5dB increments; 

• Figure 1.9 – Comparison of baseline and future N70 noise contours; and 

• Figure 1.10 – Comparison of baseline and future N60 noise contours. 

1.9.1.1 LAeq,16h Noise Contours 

The daytime LAeq,16h (period from 07:00 to 23:00) is used to assess the onset of 
significant community annoyance (57dB) and the level at which financial aid should be 
provided to assist a resident to move location (69dB). 

The output of noise modelling indicates that the LAeq,16h noise contour increases in a 
number of areas. The areas affected are: 

• Slough – departure routes on the extended 27R runway; 

• Windsor – approach route on the extended runway; and 

• Barnes – approaches on 27R and 27L runways. 

Additionally, beneficial noise effects are noted through the reduction in south bound 
departures on the 09R runway over Feltham. 

The 69dB LAeq,16h noise contour increase is more noted due to departures on the 
extended runway and additional arrivals on the 27R runway. The LAeq,16h 69dB contour 
due to the extended runway protrudes marginally into the south-east of Datchet due to 
departures and extends into the Heston/Hounslow area as far as Sutton Lane. 











 

Runway Innovations Ltd — Submission to the 
Airport Commission – Shortlisted Option

 

Page 27 of 313 
 

 Surface Access Noise 1.9.2

Road and rail traffic data, against which to quantitatively assess potential noise impacts 
and identify affected existing routes has not been available at this early stage.  
Therefore, based more broadly upon the physical proposals and potential effects on the 
existing road and rail network, the following are currently considered to be the key 
potential impacts associated with operational road and rail traffic within the 1 km 
surface access noise study area: 

• Realignment of the M25 offline to the west of its current alignment before entering 
an approximate 700m tunnel to the south-east of Poyle. The tunnel solution, which 
is necessary to traverse the extended runway, will help reduce the impact of the 
realigned M25 on the surrounding area compared to a simple at grade diversion 
scheme, whilst the chosen location provides space for future apron development in 
line with airport growth.  However, the current location of the northern tunnel portal 
will mean that traffic on the M25 will run above ground immediately adjacent to the 
residential properties and a school at Poyle.  This element of the scheme design 
has the potential to result in the most significant increase in noise levels and 
resulting adverse effect with respect to surface access noise on human receptors.   
A potential reduction in Heathrow related traffic using the M25 between Junction 15 
and 13, due to the new parking provided at the Heathrow Hub site for passengers 
arriving from the north, is unlikely to significantly offset the effect.  In addition, 
operation of the realigned M25 has the potential to impact upon ecological 
receptors at Wraysbury Reservoir as the M25 moves closer to the north-eastern 
corner of the site. However, as mentioned in the construction assessment, the 
reservoir benefits from a large embankment along the eastern boundary and noise 
levels at this site are already high close to the M25 with areas of lower noise levels 
available further from the M25. It is considered likely that mitigation measures will 
be required in order to minimise adverse noise effects at these receptors when 
compared with prevailing ambient noise levels. 

• Heathrow Hub is to be connected to the highway network via a new junction and 
dedicated slip roads integrated into the M25 / M4 interchange. This layout has been 
designed to minimise Heathrow traffic on the M25 between Junctions 14 and 15 by 
favouring the M25 North and M4 East and West directions only, which may help to 
slightly reduce some of the change in noise levels at receptors in Poyle.  Operation 
of new slip roads between the M25 and residential receptors at Richings Park and 
operation of the new M25 junction have the potential to impact on residential 
receptors at Richings Park, Iver and on the western edge of West Drayton, and a 
place of worship south of Richings Way.  However, traffic on the new slip roads 
would be set against significantly greater flows on the M25 and M4 and the noise 
masking effect that this would create, and therefore absolute change in noise levels 
at receptors may not be large.  Nevertheless, the potential for an adverse change 
in noise level at these receptors means that additional noise mitigation measures 
should be considered. In addition, operation of the slip roads has the potential to 
adversely affect receptors at Thorney Country Park. However, given the Country 
Park’s location at the interchange of the M25 and M4, it is considered unlikely that 
the significantly lower flows on the slip road would significantly alter noise levels at 
the Country Park. 

• Highway upgrades to the A3044 and A4 and a new highway link to the Northern 
Perimeter Road (West) north of Heathrow Airport have the potential to impact upon 
sensitive receptors in the Longford area (including a conservation area) and to a 
lesser extent in Harmondsworth (including a school and conservation area) and 
Poyle (also including a school).  In addition, the proposed upgraded Airport Way 
and dualling of the A3044 south of the airport have the potential to affect most 
significantly the sensitive receptors at the north-western corner of Stanwell, at 
Stanwell Moor and at Spout Lane North.  Those receptors closest to the proposed 
upgrades/new link road and furthest from existing key noise sources are likely to be 
most affected.  Statutory designations noted within 1 km of these highway 
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upgrades again include Wraysbury, King George VI and Staines reservoirs. In 
order to minimise adverse noise effects, mitigation will need to be considered.   

• The new 2-lane dual link road between the A3044 and the A30 runs directly to the 
south of receptors at the southern edge of Stanwell Moor and joins with the A30 
north of receptors at Birch Green.  In addition, the new link road runs between the 
Wraysbury and King George VI reservoirs and through the SSSI.  In order to 
minimise adverse noise effects, mitigation will need to be considered.   

• Highway upgrades along the A30 and slip road upgrades at Junction 13 of the M25 
have the potential to impact upon sensitive receptors in the areas of Hythe End, 
Pooley Green and the northern part of Egham.  In addition, operation of the 
upgraded section of the A30 has the potential to affect ecological receptors at the 
south-western corner of King George VI reservoir.   In order to minimise adverse 
noise effect, mitigation will need to be considered.   

• Operational traffic noise impacts may occur due to changes in traffic flows on 
existing roads; this can cause adverse effects at nearby residential and other 
sensitive human receptors, together with ecological and heritage receptors.  
However, the extent to which a significant effect occurs will depend upon the 
change in traffic volumes and composition, and the road traffic noise relative to 
other road and non-road traffic noise sources in the area.  In the absence of traffic 
data, it is difficult to fully determine where the key traffic changes might be 
expected.  However, as a rule of thumb, a 25% increase in traffic flows would result 
in a 1 dB increase in traffic noise level and a doubling in traffic flows would increase 
traffic noise levels by 3 dB, assuming the composition and speed of the flows 
remained unchanged.  Therefore, based upon the indicative LOAEL and SOAEL 
criteria indicated earlier, a doubling of traffic would be required to result in the 
SOAEL being breached.  Nevertheless, DMRB requires modelling and assessment 
where a noise level change of 1 dB or greater is anticipated (within the 1 km study 
area), and the NPPF requires that noise levels between the LOAEL and SOAEL 
should be mitigated where possible.  Therefore, there remains the potential for 
consideration of mitigation measures to be required, depending upon the forecast 
changes in traffic flows on existing roads, due to the proposed development. 

• Operational rail noise impacts could potentially arise due to increased services or 
services running over a longer period of the day/night, along the existing line to the 
new station at the Heathrow Hub site.  There is the potential for the new station at 
the Heathrow Hub site to result in a 38-50% modal shift in the additional 
passengers generated by the development switching from road to rail.  However, at 
this stage it is not possible to estimate the effect on the number and timing of rail 
services required. However, on the basis that an approximate 25% increase in rail 
traffic would be required (assuming train speed, type, length and timing remained 
unchanged) to result in just a 1 dB change (equal to the LOAEL - the level of 
change which would potentially trigger mitigation of adverse effects where 
possible), or a doubling in flows  required to result in a 3 dB increase (equal to the 
SOAEL - the level above which would require mitigation of adverse effects) - it may 
be that the change in rail traffic noise is less than significant and does not require 
further mitigation.  The level of change should also be considered against the 
backdrop of noise from other road and aviation traffic sources, which may offset 
some or all of any potential increase in rail noise.  Further assessment will need to 
be undertaken once detailed road and rail traffic data are available for the scheme. 

• The Heathrow Hub site is to be connected to the airport via a high capacity APM 
(type of monorail) system.  The APM is proposed to be elevated above ground at 
the Heathrow Hub and over the M4 junction before continuing at ground level along 
the eastern side of the M25 and in tunnel beneath the runway extension.  At this 
stage it is considered unlikely that operation will cause any significant noise or 
vibration effects at local residential receptors given that it does not pass close to 
residential receptors and is unlikely to be inherently noisy, particularly when set 
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against the noise from the M25, M4, aircraft noise and other existing noise 
sources.  Nevertheless, as the design progresses, further consideration should be 
given to noise and vibration from the APM to verify potential effects. 

 Mitigation measures 1.10

The precise mitigation strategy adopted with respect to noise and vibration will be 
heavily guided by the finalised construction design and the predicted change in road, 
rail and air traffic noise.  However, at this stage, aside from measures already 
incorporated within the scheme design, for example a cut and cover tunnel of the M25 
and runway alternation, some additional mitigation suggestions are made below.   

 Construction 1.10.1

The preferred approach for controlling construction noise and vibration is to reduce 
levels at source where possible through the choice of construction method and plant, 
combined with consideration of the proximity of sensitive receptors, but with due regard 
to practicality. Sometimes a greater noise level may be acceptable if the overall 
demolition/construction time, and therefore length of disruption, is reduced. It is 
recommended that the construction schedule is designed so that high noise and 
vibration emitting activities are not undertaken at the closest approach to nearest 
receptors for a full working day. By undertaking such works at the closest approach for 
shorter time periods over a working day this will reduce the overall impact upon 
receptors located in close proximity to the site. 

Noise and vibration should be managed to reduce effects, and mitigation measures 
documented via a Construction Environmental Management Plan (CEMP) and/or a 
Code of Construction Practice (CoCP).  On-site, good practice procedure should be 
followed in order to mitigate noise and vibration effects during all demolition and 
construction works.  In addition, careful consideration should be given to access routes 
to site and within the site, to avoid sensitive areas and areas already experiencing high 
noise levels, to minimise distance travelled and/or to locate alongside existing busy 
routes where this will help avoid any significant noise level change, as appropriate.  

 Aviation Noise 1.11

Aircraft noise has reduced over the last decade around Heathrow. Noise and the 
perception of noise can lead to complaints arising from disturbance. Whilst noise 
disturbance can be a very subjective issue, there are a series of ways in which noise 
can be measured and levels which act as standards from which to take remedial action 
or apply mitigation measures.  

A reduction in noise has been achieved through the introduction of quieter aircraft, 
operating restrictions, controlled night-time flights, and a balanced approach to noise 
management. Over time, this has led to a reduction in the noise contour areas while air 
traffic movements increase. The most widely recognised is the 57dBLAeq contour which 
identifies the level above which disturbance is more likely to be experienced. Noise 
disturbance is also particularly acute during the early morning hours - i.e. before 7am – 
when sleep is more likely to be interrupted. This downward trend in noise levels is 
expected to continue through the introduction of requirements for all new aircraft 
(known as Chapter 14 aircraft) to be 7dB quieter than current standards by 2020. With 
an operational date of 2023, it has been assumed in the noise modelling that up to 40% 
Chapter 14 aircraft will be using Heathrow Airport.  

There are three broad ways in which the proposed scheme can improve the aviation 
noise climate: 

1. Location and siting of the proposed new runway; 

2. Operational modifications; and 
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In addition to alternating the use of runways, a number of mitigation measures are built 
in to the scheme to provide additional respite including: 

• Changes to Standard Terminal Arrival Routes (STAR) to introduce curved, angled, 
and offset approaches;  

• Support for multiple Standard Instrument Departures (SIDs), as currently being 
trialled by NATS and Heathrow airport;  

• Steeper approaches and take-offs; and 

• Operations management and airport policies.   

 Changes to STARs 1.11.2

In addition to the alternation provided by the three runways, a series of alternative 
Standard Terminal Arrival Routes (STAR) is proposed. STARs are defined flight routes 
set by NATS and provide an arrival route as an aircraft approaches the final approach 
for landing. While the final approach at 3 nautical miles (nm) from each runway remains 
unchanged each STAR, whether angled, curved or offset, provides a defined descent 
path up to the 3 nm final approach point. These are used for set periods during the day 
to provide respite from noise over different areas across the path of descent towards 
the airport.  

Curved, offset and angled approach paths are all illustrated in Section 3.5. Plates 1.1 to 
1.3 illustrate the different STARs that may be implemented to provide respite in 
westerly operations. For each runway, there are two approach paths, a northern and a 
southern one. A period of respite could be provided by, for example, using the northern 
approaches for a fixed period. 

This concept is similar to Heathrow’s current trial of new departure routes in which, for 
example, two departure routes are defined on the 27R in westerly operations. The 
departure routes are rotated on a weekly basis to provide respite. Modern aircraft have 
the capability to support this and other navigation options. 
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Plate 1.1: Curved Approach Flight Paths 

 

Plate 1.2: Angled Approach Flight Paths 
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Plate 1.3: Offset Approach Flight Paths 

 

The following curved angled, and offset STAR options have been modelled to show 
how respite from noise can be provided through airspace operational changes: 

• Figure 1.16 – Southern relief period – curved approach from the north; 

• Figure 1.17 –Southern relief period – angled approach from the north; 

• Figure 1.18 – Southern relief period – offset approach from the north; 

• Figure 1.19 –Northern relief period – curved approach from the north to the 
extended runway and curved approach from the south to the southern runway; 

• Figure 1.20 – Northern relief period – angled approach from the north to the 
extended runway and angled approach from the south to the southern runway; 

• Figure 1.21 – Early morning period – curved approaches from the north; and 

• Figure 1.22 – Early morning period – angled approaches from the north. 

In addition to the scenarios modelled, approaches can be switched from north to south 
and vice-versa to allow further respite options.  

Figures 1.16 to 1.22 illustrate the predicted noise contours for STARs; this will be 
replicated for other STAR options to provide respite across western London. The noise 
contour plots indicate that respite from noise due to aircraft approaches can be 
obtained through alternation of approach paths. 

The effects of respite on the daytime LAeq,16h and LDEN predicted noise contours may be 
particularly beneficial to the scheme as extensions to these contours that were 
previously identified along approach paths are likely to be less pronounced. The 
resultant contours are more likely to look like a swelling of the baseline contours rather 
than distinct protrusions as seen in noise predictions. 

These respite measures have a number of beneficial secondary effects on ecological 
and heritage receptors and also provide additional resilience within the airport’s 
operations. 
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1.11.2.1 Steeper approaches and take-offs 

Future changes to airspace operations could also include an increase in the approach 
height from 2,000ft to 7,000ft and increasing the rate of descent. By staying higher for 
longer and then descending more steeply, the approach noise contours could be further 
reduced. In addition, a steeper initial climb-out following take-off, will increase aircraft 
height over populated areas and adjusted flight paths can avoid populated areas during 
westerly operations. Aircraft noise will therefore be increased within the airport 
boundary only and reduce the overall area and extent of the noise footprint. The 
benefits of this also apply to ecological and heritage receptors as well as contribute 
towards reducing the impacts on tranquillity.  

1.11.2.2 Operations management and airport policies  

While policy for aircraft noise is set by the Department for Transport (DfT), Heathrow 
Airport Ltd is responsible for managing and mitigating the effects of aircraft noise. 
Heathrow has an established track record of noise management which ranges from 
voluntary agreements with airlines to offering lower landing charges for the quietest 
aircraft. Heathrow is currently undergoing a planned development which will change 
operations around a number of its terminals. Whilst these developments may result in 
changes in the ground noise environment, it is the noise once aircraft are in flight that 
has the greatest impact and is of most concern to affected residents, schools and other 
noise sensitive land uses. 

Heathrow Airport currently adopts a balanced approach to noise management whereby 
the following four principles are applied: 

• reduction at source (the UK’s aviation industry has pledged a 50% reduction in 
perceived noise levels by 2020 compared to 2000);  

• land-use planning and management - local planning authorities have a 
responsibility to ensure noise is considered in local plan policies which may impact 
upon airports – including safeguarding and use of public safety zones – pertinent 
since NPPF publication;  

• noise abatement operational procedures - optimising how aircraft are flown and the 
routes they follow to limit the noise impacts; and  

• operating restrictions - preventing certain (noisier) types of aircraft from flying either 
at all or at certain times. 

This balanced approach can be applied to the proposed development as discussed 
below. 

European and UK legislation prohibits certain aircraft from operating at Heathrow 
Airport. It is likely that in the future, other aircraft which currently meet relevant 
International Civil Aviation Organisation (ICAO) standards will be prohibited, thereby 
further reducing future noise levels irrespective of local controls. Heathrow Airport has 
already committed to having no marginally compliant Chapter 3 ‘high’ aircraft by 2015.  

Heathrow Airport has a number of noise-related controls introduced by local planning 
authorities mainly relating to ground operations as well as a number of current 
operational abatement procedures which provide appreciable mitigation for local 
communities: 

• Adherence to departure noise abatement procedures and ensuring that airport 
departure tracks remain with published noise preferential routes; 

• Continuation of the DfT’s night noise policy (night noise Quota Count) to limit the 
impact of noise at night; 
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• Fining airlines which breach Government set departure noise limits; and 

• Use of respite and bias of runway usage and cessation of the Cranford agreement 
once appropriate ground infrastructure has been completed.  

It is assumed that all of the above are high level controls that will be maintained during 
expanded operations. 

Technological advances  

As mentioned above, improvements in aircraft technology will be required to comply 
with ICAO standards due to be introduced by 2020 for all new aircraft. Such 
improvements will lead to significant reductions in noise over time, as the proportion of 
new, quieter aircraft increases and this will continue the longer-term downward trend in 
noise footprint despite the increase in air traffic movements.  

It is likely in the future that navigational technology will enable departing aircraft to 
adhere much better to the centre of the departure track swathe and more likely will help 
to navigate aircraft on the exact SID track. Whilst this concentrates noise, it does mean 
that the resulting contours will be more defined and of a smaller area. 

Whilst navigation accuracy is improving, the options for defining multiple approach and 
departure paths are increasing. 

The navigation systems that provide precision approach may also support curved/offset 
and angular approach paths. This is the case for the Ground Based (GNSS) 
Augmentation System (GBAS) that is defined by ICAO as the future precision approach 
navigation system. 

 Surface Access Noise 1.12

A number of potential mitigation measures exist with respect to minimising the effect of 
changes in surface access noise, as follows: 

• Further extension of the M25 tunnel northwards such that the northern tunnel portal 
is located as far north of Poyle as possible. This would help to offset increases in 
noise levels at residential receptors and the school site, compared with existing 
road traffic noise levels, and would improve the outcome of any WebTAG 
Appraisal.  

• Re-alignment of the M25 closer to its existing alignment, moving it further from 
residential receptors at Poyle and ecological receptors at Wraysbury Reservoir, 
where possible.  Again this would have the effect of improving the outcome of any 
WebTAG appraisal when compared with the current proposed alignment. 

• Minimising through design the need for/or extent of new and realigned highways.  
In general terms, where new or altered highways are necessary, keeping such 
highways as close to existing highway alignments and as far from sensitive 
receptors as possible can help to minimise noise level change, unless alterative 
locations are available well away from sensitive receptors. The shorter the extents 
of new or altered road included in the scheme, or the closer roads are aligned with 
existing busy roads, the smaller the net number of people potentially affected. 

• Installation of low noise surfacing on all new/upgraded/realigned roads, particularly 
those where average speeds will be above 75 kph, in order to minimise noise 
emissions. The exact extent of low noise surfacing used can be refined based upon 
each roads’ position and traffic speed, to determine whether choice of surfacing 
would result in a benefit when considered in the context of other area noise 
sources. 
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• Consider the speed limit of roads as appropriate to minimise traffic noise through 
sensitive areas. 

• Minimising road traffic generation through the balance of space availability and 
pricing structure of parking at the Heathrow Hub site, and provision of well serviced 
alternatives i.e. the new train station and new APM at the Heathrow Hub site.  The 
balance between reducing road traffic noise and increasing rail noise should be 
considered as the scheme develops.  

• Ensuring that any ventilation systems and vent outlets required to reduce build-up 
of atmospheric emissions within the M25 tunnel are appropriately designed and 
located away from sensitive receptors.  

• Installation of noise barriers or construction of earth bunds alongside new/realigned 
roads in order to provide screening and help reduce any adverse noise effects. 
Whilst minimising impacts through design and reduction at source is always a 
better solution (i.e. maximizing distance to receptors, use of cuttings/earthworks to 
screen receptors etc.), use of bunds and barriers between the source and receptor 
is often a viable secondary form of mitigation.  

• Careful design and layout of the Heathrow Hub site, to maximise the distance 
between the rail station and car parking facilities, and nearby sensitive receptors, 
including the proposed hotels.   

• Appropriate layout, design and specification of the APM to minimise adverse noise 
effects at receptors. 

In addition to surface access noise effects, consideration will also need to be given to 
minimisation of noise effects from and upon operation of the hotel, rail station and any 
other buildings or processes (e.g. heat and power generation facilities) at the Heathrow 
Hub, both in terms of design of appropriate internal conditions for users, and 
minimisation of noise from any external plant impacting upon nearby sensitive 
receptors.  Appropriate layout considerations would include maximising the distance 
between the noise source and receptors, or use of additional screening (bunds/barrier, 
or buildings themselves) to provide additional noise attenuation. 

 Consideration of options  1.13

 Aviation Noise 1.13.1

The proposed scheme has been developed to represent the best available option and 
therefore there are no alternative proposals. A number of operational options have 
been considered during this appraisal assessment. 

 Surface Access Noise 1.13.2

An alternative option has been considered, the main differences between the option 
and the base case which are of relevance for surface noise are outlined below, these 
mainly relate to the new/altered roads: 

• grade separation of the A4/A3044 junction close to the communities at Longford 
and Harmondsworth; 

• retention and alterations to the M25 Junction 14 close to the community of Stanwell 
Moor; 

• extension of the upgrade of the link road south of the airport extension, to the north 
of Stanwell Moor; 

• dualling of the A3044 between King George VI and Staines reservoirs extending to 
the area of residential properties at the junction of the A3044 and the A30; 
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• the length of the realignment of the M25 is reduced, the realignment starts further 
to the north and is further from Wraysbury reservoir; and 

• no works to Junction 13, including no upgrade of the A30 and removal of the 2 lane 
dual link to the west of King George VI reservoir. 

The option is the same as the base case in terms of the M25/M4 interchange works, 
the new M25 junction to access the Heathrow Hub site, the extent of the M25 tunnel, 
the upgrade of the A3044 junction immediately north of the airport extension, the 
Heathrow Hub, the airport extension and the APM. 

The main benefits of the option compared to the base case are the removal of works at 
Junction 13 of the M25 including the works to the A30, the removal of the new link road 
to the west of King George VI reservoir, the reduced and relocated realignment of the 
M25, and the reduced works to the link road to the north of Stanwell Moor.  These 
would all benefit nearby communities and ecological and heritage receptors in terms of 
both construction and operational impacts.  The main disadvantages of the option 
compared to the base case are the additional works to grade separate the A4/A3044, 
Junction 14 of the M25, the link road north of Stanwell Moor and the A3044 between 
the Jing George VI and Staines reservoirs.  These would adversely affect nearby 
communities and ecological and heritage receptors during both construction and 
operation. 

 Conclusions 1.14

 Construction 1.14.1

Standard best practice mitigation measures would be employed during any works.  
Further assessment of demolition and construction noise and vibration will be at later 
stages of the scheme and will identify the significance of potential effects from the 
works and highlight any specific mitigation measures required and inform the 
CoCP/CEMP for the project. 

 Aviation Noise 1.14.2

The proposals will not materially affect the location of the approach and departure flight 
tracks, hence no new noise sensitive areas will be exposed to aircraft noise; existing 
areas will experience changes in the air noise environment. 

Predicted changes in aviation noise at unique locations indicate that significant 
increases in noise level are likely to occur in parts of Hounslow, Slough, and Brentford 
during the daytime period. Significant reductions in noise are predicted to occur at 
Ealing with minor benefits predicted to occur at Feltham, Southall, and Sunbury-on-
Thames. 

To provide respite for areas affected by aircraft noise, periods of the day have been 
designated for respite to properties affected by southern runway noise and properties 
affected by noise from aircraft associated with the northern runways. These respite 
options can be further enhanced through the implementation of curved, angled, and 
offset approach paths which would provide the means to alternate aircraft approaches 
over a number of different areas in London. This would provide an additional benefit by 
spreading the noise from approaches that was previously identified as affecting areas 
of Windsor and west London. 

Further studies may allow for departure tracks and aircraft that cause significant 
increases in daytime aviation noise levels at habitations to be identified. By assigning 
noisy aircraft on quieter routes, a balance of noise level changes may be achieved to 
ensure that no habitation experiences a noticeable change in LAeq,16h noise levels. 

During the night-time period, if the ATM’s increase it has been found that, it has been 
found through noise predictions that properties on easterly departure routes will 
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experience an increase in aircraft noise due to departures during the night-time period, 
whereas properties on approach routes in west London will experience reduction in 
aircraft noise during the early morning period. Increases in late night departure noise 
may be mitigated through alternating runways and departure routes, and assigning the 
noisiest aircraft to less sensitive departure routes. 

Consequently, noise predictions indicate that the Heathrow Hub scheme is likely to 
result in increases in noise levels at some habitations; however, through the 
implementation of noise mitigation, aviation noise can be managed so affected 
population can experience respite for limited periods of time. 

 Surface Access Noise 1.14.3

Although detailed noise modelling has not been carried out at this concept design 
stage, it has been possible to identify potentially sensitive receptors within a 1 km study 
area and to provide some initial indications of likely significant effects and 
recommendations for potential mitigation measures. 

The community of Poyle has the greatest potential for significant adverse effects due to 
traffic on the realigned M25 at the exit of the tunnel which is in close proximity to 
residential properties and a school.  Extending the tunnel northwards beyond Poyle 
would considerably reduce this adverse effect.  The operation of the realigned M25 will 
also adversely affect the ecological receptor Wraysbury reservoir which is a SPA, SSSI 
and Ramsar site for overwintering birds.    

Traffic noise impacts are also likely at receptors close to the other various new/altered 
roads including residential properties and community facilities at the closest approach 
of Richings Park, Iver, West Drayton, Longford, Harmondsworth, Stanwell, Stanwell 
Moor, Birch Green, Hythe End, Pooley Green and Egham.  Ecological receptors 
affected by traffic noise from new/altered roads include the designated sites, Thorney 
Country Park, King George VI reservoir and Staines reservoir.  Two scheduled 
monuments are located close to new/altered roads.   

Changes in traffic flows on existing roads and on the existing rail line due to the 
operation of the development may result in significant adverse effects.  Though fairly 
large changes in flows would be required to result in significant effects, assuming other 
factors such as traffic composition, traffic speed, train speed, train type, train length and 
train operating hours remained unchanged. 

Further along the process, and particularly at the planning stage, a DMRB road traffic 
noise assessment will be required to identify specific impacts at individual receptors 
within a 1 km study area (based upon existing DMRB guidance) around the highways 
that form part of the scheme.  Depending on the likely changes in rail traffic on the 
existing railway line a detailed assessment of the impact on rail noise levels may also 
be required. 

In addition, whilst it is not anticipated at the stage that operation of the APM should give 
rise to significant adverse effects at receptors, as the scheme progresses, further 
consideration will be given to its operation in order to confirm that this is the case. 

With respect to operational noise from the Heathrow Hub site, assessment of the 
potential effects will be undertaken as the scheme progresses.  Whilst the potential 
effects of the Heathrow Hubs’ operation are considered unlikely at this stage to be 
significantly adverse, further assessment will allow identification of appropriate 
measures to ensure that adverse noise effects from and upon operation of the hotel, 
rail station and any other buildings or processes, both in terms of design of appropriate 
internal conditions for users, and noise from any external plant impacting upon nearby 
sensitive receptors, is minimised and significant effects minimised.   
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APPENDIX A  - AIRCRAFT MOVEMENTS 

CAA Baseline Daytime Aircraft Movements 

Aircraft 
27L Departures 27R Departures 09R Departures Approaches 

WOB/ 
BPK CPT/SAM MID DVR/DET WOB/ 

BPK CPT/SAM MID DVR/DET BUZ/BPK DVR/ 
DET 

MID/ 
SAM 

MID/ 
SAM2 CPT 27L 27R 09L 09R 

727200 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

737500 1.59 0.00 0.00 1.65 1.72 0.00 0.03 1.68 1.01 0.87 0.00 0.00 0.00 3.62 3.48 1.96 0.05 

B736 3.95 0.07 0.02 0.08 4.36 0.06 0.00 0.08 2.35 0.03 0.03 0.03 0.00 4.72 3.93 2.25 0.19 

737800 3.41 0.37 0.18 0.89 3.12 0.45 0.24 0.92 1.84 0.53 0.17 0.17 0.00 5.41 4.81 2.27 0.62 

B744G 0.53 1.12 0.02 0.03 0.51 1.03 0.02 0.03 0.27 0.02 0.02 0.02 0.60 1.41 1.65 0.85 0.02 

B744P 0.97 0.00 0.11 0.36 1.00 0.00 0.12 0.47 0.63 0.13 0.05 0.05 0.00 1.52 1.32 0.77 0.03 

B744R 6.30 5.57 1.56 0.88 7.13 5.70 1.78 0.86 3.65 0.34 0.58 0.58 3.25 9.64 10.47 5.65 0.02 

747400 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 

747SP 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 

757300 0.12 0.00 0.00 0.00 0.13 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.13 0.12 0.07 0.00 

757RR 0.03 0.05 0.00 0.12 0.06 0.05 0.00 0.17 0.04 0.06 0.02 0.02 0.00 0.41 0.22 0.14 0.04 

B757E 1.34 2.51 0.00 0.02 1.37 2.55 0.02 0.03 0.67 0.02 0.00 0.00 1.52 3.75 3.52 1.80 0.24 

757PW 0.04 0.00 0.00 0.00 0.04 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.02 0.06 0.04 0.03 0.00 

767CF6 0.03 0.00 0.00 0.00 0.03 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 0.03 0.03 0.02 0.00 

767-300 1.82 3.43 0.07 0.31 2.09 3.11 0.19 0.24 0.47 0.21 0.00 0.00 2.49 4.47 5.08 2.69 0.00 

B763R 2.02 2.22 1.46 2.45 2.03 2.25 1.52 2.34 1.23 1.37 0.53 0.53 0.93 7.76 7.84 4.38 0.02 

B764 0.73 3.05 0.00 0.00 0.48 2.73 0.00 0.00 0.25 0.00 0.00 0.00 1.72 3.63 2.18 0.74 0.90 

B772G 1.31 3.85 0.93 2.98 1.45 3.83 1.03 2.66 0.94 1.47 0.25 0.25 2.18 7.12 6.03 3.22 0.49 

B772P 1.63 0.73 0.00 0.00 1.57 0.76 0.00 0.00 0.82 0.00 0.00 0.00 0.51 1.62 2.12 1.05 0.00 

B772R 3.53 6.00 0.98 1.13 3.34 5.96 1.15 1.20 1.70 0.50 0.54 0.54 3.28 8.80 10.16 5.25 0.10 

B773G 5.56 0.85 0.07 3.19 6.01 1.12 0.03 3.50 3.31 1.80 0.05 0.05 0.52 9.24 8.42 4.62 0.36 

777300 0.00 0.00 0.00 0.16 0.00 0.00 0.00 0.14 0.00 0.08 0.00 0.00 0.00 0.11 0.05 0.05 0.00 
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Aircraft 
27L Departures 27R Departures 09R Departures Approaches 

WOB/ 
BPK CPT/SAM MID DVR/DET WOB/ 

BPK CPT/SAM MID DVR/DET BUZ/BPK DVR/ 
DET 

MID/ 
SAM 

MID/ 
SAM2 CPT 27L 27R 09L 09R 

BAE146 0.00 0.00 0.21 0.94 0.00 0.00 0.24 1.13 0.00 0.46 0.13 0.13 0.00 1.31 1.21 0.71 0.00 

CLREGJ 0.15 0.00 0.00 0.05 0.14 0.00 0.01 0.08 0.10 0.02 0.00 0.00 0.00 0.21 0.21 0.12 0.00 

A300-622R 0.10 0.00 0.02 0.43 0.09 0.00 0.03 0.46 0.10 0.21 0.01 0.01 0.00 0.95 0.71 0.35 0.12 

A310-304 0.00 0.01 0.01 0.07 0.01 0.00 0.02 0.10 0.00 0.02 0.02 0.02 0.00 0.14 0.10 0.07 0.00 

A320-211 0.01 0.01 0.32 0.67 0.00 0.00 0.45 0.71 0.00 0.46 0.08 0.08 0.00 1.17 1.01 0.59 0.03 

EA319C 1.48 1.42 2.97 3.72 1.70 1.24 3.04 3.81 0.92 2.31 1.00 1.00 0.23 10.19 9.85 5.47 0.18 

EA319V 18.29 2.00 10.98 9.45 18.71 1.94 11.20 9.38 10.59 4.56 3.63 3.63 0.71 40.76 41.30 23.10 0.05 

EA320C 3.37 8.31 3.19 4.92 3.35 9.27 3.37 4.88 1.99 3.01 1.55 1.55 3.38 21.61 21.19 11.42 0.65 

EA320V 15.93 2.97 9.56 11.11 16.39 3.14 9.64 12.23 10.69 4.64 3.62 3.62 0.27 42.11 40.43 23.21 0.07 

EA321C 1.07 2.25 2.47 0.67 1.13 2.43 2.41 0.82 0.49 0.31 1.42 1.42 0.09 7.56 6.12 3.25 0.61 

EA321V 6.74 0.09 3.14 7.38 6.92 0.06 2.93 7.40 3.88 4.32 0.77 0.77 0.05 17.16 18.18 9.92 0.04 

EA33 1.29 1.54 0.77 3.87 1.53 1.37 0.95 4.18 0.70 2.24 0.35 0.35 0.73 6.20 5.39 2.85 0.42 

EA34 0.43 0.28 0.47 0.56 0.26 0.39 0.65 0.64 0.23 0.36 0.17 0.17 0.11 2.05 1.60 0.88 0.15 

EA346 2.04 2.00 1.03 1.98 2.06 2.08 1.21 2.25 0.83 1.38 0.38 0.38 1.14 6.51 5.53 3.07 0.32 

EA38GP 0.01 0.00 0.00 1.04 0.01 0.00 0.00 1.09 0.00 0.61 0.00 0.00 0.00 1.40 0.93 0.43 0.23 

EA38R 1.39 0.00 0.00 0.61 1.28 0.00 0.00 0.73 0.64 0.49 0.00 0.00 0.00 1.02 0.81 0.39 0.12 

EMB145 4.81 0.00 0.02 0.01 5.00 0.00 0.01 0.00 2.75 0.00 0.01 0.01 0.00 4.72 5.21 2.80 0.00 

EMB170 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 

EMB190 0.51 0.00 0.04 0.05 0.63 0.00 0.04 0.04 0.32 0.00 0.02 0.02 0.00 0.83 0.61 0.37 0.03 

HS125 0.12 0.04 0.14 0.05 0.09 0.03 0.14 0.09 0.02 0.02 0.08 0.08 0.00 0.46 0.23 0.12 0.08 

IL62 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 

F10062 0.63 0.00 0.01 0.08 0.82 0.00 0.02 0.08 0.41 0.03 0.01 0.01 0.00 0.96 0.70 0.43 0.03 

MD80 0.79 0.00 0.00 0.00 0.94 0.00 0.00 0.00 0.49 0.00 0.00 0.00 0.00 0.95 0.82 0.46 0.04 
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CAA Baseline Night-time Aircraft Movements 

Aircraft 

27L Departures 27R Departures 09R Departures 09L Departures Approaches 

WOB/
BPK 

CPT/ 
SAM MID DVR/ 

DET 

WOB
/ 

BPK 

CPT/ 
SAM MID DVR/ 

DET 
BUZ/ 
BPK 

DVR/ 
DET 

MID/
SAM 

MID/ 
SAM2 CPT BUZ/ 

BPK 
DVR/ 
DET 

MID/ 
SAM 

MID/ 
SAM2 CPT 27L 27R 09L 09R 

727200 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

737500 0.22 0.00 0.00 0.02 0.20 0.00 0.00 0.02 0.08 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

B736 0.01 0.01 0.00 0.01 0.00 0.05 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 

737800 0.06 0.00 0.02 0.30 0.03 0.00 0.01 0.27 0.03 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 

B744G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.14 0.05 0.00 

B744P 0.03 0.00 0.00 0.20 0.04 0.00 0.00 0.20 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.42 0.26 0.05 0.08 

B744R 0.11 0.04 0.07 0.04 0.11 0.04 0.05 0.05 0.06 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 5.36 5.55 1.29 0.78 

747400 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

747SP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

757300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

757RR 0.00 0.00 0.01 0.07 0.01 0.00 0.00 0.08 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

B757E 0.05 0.02 0.00 0.00 0.01 0.01 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.65 0.05 0.00 0.13 

757PW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

767CF6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

767-300 0.03 0.02 0.00 0.01 0.06 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.80 1.18 0.29 0.08 

B763R 0.03 0.00 0.00 0.21 0.02 0.01 0.02 0.29 0.00 0.09 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.50 0.83 0.20 0.05 

B764 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.24 0.03 0.02 0.22 

B772G 0.01 0.00 0.09 0.13 0.02 0.00 0.11 0.16 0.03 0.03 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 2.79 3.03 0.69 0.42 

B772P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.37 0.65 0.18 0.01 

B772R 0.04 0.04 0.01 0.04 0.00 0.03 0.01 0.10 0.00 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 3.19 1.74 0.36 0.58 

B773G 0.08 0.12 0.00 0.05 0.09 0.10 0.00 0.08 0.02 0.01 0.04 0.04 0.00 0.00 0.00 0.00 0.00 0.00 2.25 1.15 0.27 0.38 

777300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.10 0.03 0.00 

BAE146 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

CLREGJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 
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Aircraft 

27L Departures 27R Departures 09R Departures 09L Departures Approaches 

WOB/
BPK 

CPT/ 
SAM MID DVR/ 

DET 

WOB
/ 

BPK 

CPT/ 
SAM MID DVR/ 

DET 
BUZ/ 
BPK 

DVR/ 
DET 

MID/
SAM 

MID/ 
SAM2 CPT BUZ/ 

BPK 
DVR/ 
DET 

MID/ 
SAM 

MID/ 
SAM2 CPT 27L 27R 09L 09R 

A300-
622R 

0.16 0.00 0.03 0.06 0.18 0.00 0.02 0.12 0.07 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A310-
304 

0.00 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A320-
211 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

EA319C 0.01 0.25 0.02 0.46 0.01 0.21 0.02 0.47 0.00 0.14 0.06 0.06 0.00 0.00 0.02 0.00 0.00 0.00 0.12 0.64 0.11 0.03 

EA319V 0.35 0.04 0.30 0.01 0.36 0.13 0.33 0.02 0.08 0.03 0.08 0.08 0.00 0.00 0.00 0.01 0.01 0.00 0.49 0.83 0.20 0.05 

EA320C 0.08 0.61 0.01 0.64 0.03 0.54 0.00 0.64 0.04 0.25 0.02 0.02 0.13 0.00 0.00 0.01 0.01 0.00 0.08 0.11 0.00 0.04 

EA320V 0.36 0.32 0.30 0.36 0.31 0.22 0.18 0.31 0.12 0.10 0.10 0.10 0.00 0.02 0.00 0.01 0.01 0.00 0.23 0.35 0.07 0.04 

EA321C 0.13 0.00 0.11 0.07 0.16 0.00 0.06 0.06 0.05 0.02 0.02 0.02 0.00 0.00 0.02 0.00 0.00 0.00 0.08 0.07 0.01 0.02 

EA321V 0.17 0.01 0.01 0.47 0.19 0.01 0.00 0.32 0.06 0.15 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.12 0.24 0.07 0.00 

EA33 0.02 0.00 0.02 0.15 0.01 0.01 0.00 0.14 0.01 0.05 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 1.50 3.06 0.62 0.25 

EA34 0.01 0.06 0.22 0.03 0.00 0.07 0.26 0.01 0.00 0.00 0.06 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.52 0.10 0.02 

EA346 0.11 0.00 0.13 0.01 0.12 0.00 0.19 0.05 0.03 0.03 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00 1.49 1.93 0.41 0.24 

EA38GP 0.00 0.00 0.00 0.13 0.00 0.00 0.00 0.08 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

EA38R 0.10 0.00 0.00 0.03 0.14 0.00 0.00 0.11 0.04 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.55 1.16 0.27 0.25 

EMB145 0.11 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.02 0.00 

EMB170 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

EMB190 0.06 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 

HS125 0.00 0.00 0.00 0.00 0.04 0.00 0.03 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.03 0.01 0.01 

IL62 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

F10062 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MD80 0.02 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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CAA Future Daytime Movements 

Aircraft 
27L Departures 27R2 Departures 09R Departures 09L Departures Approaches 

CPT/SA
M MID DVR WOB BPK CPT DVR MID/SA

M CPT BUZ BPK CPT DVR 27L 27R2 09L 09R 

737800 0.10 0.24 0.26 0.02 0.44 0.05 0.06 0.10 0.01 0.01 0.13 0.01 0.03 0.49 0.78 0.23 0.15 

B772G 10.09 4.40 7.22 23.44 17.07 15.21 1.47 2.10 4.48 6.04 5.42 2.03 0.67 23.11 36.97 11.04 6.90 

B772P 0.01 0.05 0.82 0.01 0.44 0.01 0.19 0.02 0.00 0.00 0.14 0.00 0.08 0.45 0.71 0.21 0.13 

B772R 0.00 0.02 0.37 0.01 0.20 0.00 0.08 0.01 0.00 0.00 0.06 0.00 0.04 0.20 0.32 0.10 0.06 

777300 0.01 0.09 1.45 0.03 0.79 0.02 0.33 0.03 0.00 0.01 0.24 0.00 0.15 0.79 1.27 0.38 0.24 

EA320C 7.81 4.01 5.79 18.94 7.74 12.29 1.29 1.75 3.61 4.83 2.39 1.63 0.58 17.46 27.93 8.34 5.22 

EA320V 0.89 2.47 2.91 2.75 4.90 0.01 0.67 1.02 0.01 0.83 1.45 0.00 0.30 5.72 9.15 2.73 1.71 

EA321C 1.01 2.78 3.28 3.10 5.53 0.01 0.75 1.15 0.01 0.93 1.63 0.00 0.34 6.45 10.32 3.08 1.93 

EA321V 1.14 3.47 3.66 5.49 6.32 0.01 0.84 1.39 0.01 1.64 1.86 0.00 0.38 8.09 12.95 3.87 2.42 

EA33 1.46 4.41 4.65 6.99 8.04 0.02 1.07 1.78 0.01 2.09 2.36 0.01 0.49 10.30 16.48 4.92 3.08 

EA38GP 0.04 0.12 0.13 0.00 0.22 0.00 0.03 0.05 0.00 0.00 0.06 0.00 0.01 0.23 0.36 0.11 0.07 

FK10 4.40 5.25 13.71 9.16 31.35 5.96 2.96 2.02 1.77 2.41 9.70 0.80 1.34 20.25 32.40 9.68 6.05 

A319NEO 0.09 0.17 0.28 0.20 0.29 0.08 0.07 0.07 0.02 0.06 0.08 0.01 0.03 0.45 0.72 0.21 0.13 

A320NEO 0.86 2.36 2.64 7.94 4.39 0.02 0.60 0.98 0.01 2.37 1.29 0.01 0.27 7.06 11.30 3.38 2.11 

B737-700 2.66 8.10 8.78 9.01 15.25 0.03 2.03 3.25 0.02 2.70 4.49 0.01 0.92 17.91 28.65 8.56 5.35 

A321NEO 2.66 8.10 8.78 9.01 15.25 0.03 2.03 3.25 0.02 2.70 4.49 0.01 0.92 17.91 28.65 8.56 5.35 

B737-900 
MAX 2.26 7.25 8.28 12.71 13.58 0.03 1.92 2.87 0.02 3.80 3.99 0.01 0.87 17.57 28.11 8.39 5.25 

B787-8 2.26 7.25 8.28 12.71 13.58 0.03 1.92 2.87 0.02 3.80 3.99 0.01 0.87 17.57 28.11 8.39 5.25 

A350-800 13.48 21.69 27.63 39.59 42.86 15.23 6.32 8.67 3.89 11.64 12.73 1.76 2.86 60.84 97.36 29.08 18.19 

B787-9 0.85 0.57 0.96 2.00 1.58 1.30 0.21 0.24 0.38 0.51 0.49 0.17 0.09 2.17 3.47 1.04 0.65 

A350-900 0.85 0.57 0.96 2.00 1.58 1.30 0.21 0.24 0.38 0.51 0.49 0.17 0.09 2.17 3.47 1.04 0.65 

A350-1000 2.05 2.83 3.77 2.53 5.68 2.46 0.86 1.14 0.65 0.69 1.70 0.30 0.39 7.21 11.53 3.44 2.15 

B787-10 2.05 2.83 3.77 2.53 5.68 2.46 0.86 1.14 0.65 0.69 1.70 0.30 0.39 7.21 11.53 3.44 2.15 

B747-8 4.10 5.65 7.54 5.05 11.36 4.93 1.71 2.29 1.31 1.39 3.39 0.59 0.78 14.42 23.06 6.89 4.31 

EA38R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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CAA Future Night-time Movements 

Aircraft 
27L Departures 27R2 Departures 09R Departures 09L Departures Approaches 

CPT/SA
M MID DVR WOB BPK CPT DVR MID/SA

M CPT BUZ BPK CPT DVR 27L 27R2 09L 09R 

737800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

B772G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

B772P 0.00 0.00 0.00 0.73 1.75 0.24 0.00 0.00 0.00 0.20 0.08 0.03 0.21 3.18 2.27 1.81 0.43 

B772R 0.00 0.00 0.00 0.09 0.22 0.03 0.00 0.00 0.00 0.02 0.01 0.00 0.03 0.40 0.28 0.23 0.05 

777300 0.00 0.00 0.00 0.55 1.31 0.18 0.00 0.00 0.00 0.15 0.06 0.02 0.16 2.38 1.70 1.36 0.32 

EA320C 0.00 0.00 0.00 0.46 1.09 0.15 0.00 0.00 0.00 0.12 0.05 0.02 0.13 1.98 1.42 1.13 0.27 

EA320V 0.52 0.55 1.45 2.18 5.17 0.72 0.19 0.26 0.03 0.58 0.25 0.08 0.62 1.01 0.00 2.02 0.00 

EA321C 0.52 0.55 1.45 2.18 5.17 0.72 0.19 0.26 0.03 0.58 0.25 0.08 0.62 1.01 0.00 2.02 0.00 

EA321V 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

EA33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

EA38GP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

FK10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A319NEO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A320NEO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

B737-700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A321NEO 0.69 0.73 1.94 2.90 6.90 0.95 0.26 0.35 0.03 0.78 0.33 0.11 0.83 1.34 0.00 2.69 0.00 
B737-900 

MAX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

B787-8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A350-800 0.00 0.00 0.00 0.46 1.09 0.15 0.00 0.00 0.00 0.12 0.05 0.02 0.13 1.98 1.42 1.13 0.27 

B787-9 0.00 0.00 0.00 0.46 1.09 0.15 0.00 0.00 0.00 0.12 0.05 0.02 0.13 1.98 1.42 1.13 0.27 

A350-900 0.00 0.00 0.00 0.36 0.85 0.12 0.00 0.00 0.00 0.10 0.04 0.01 0.10 1.54 1.10 0.88 0.21 

A350-1000 0.00 0.00 0.00 0.36 0.85 0.12 0.00 0.00 0.00 0.10 0.04 0.01 0.10 1.54 1.10 0.88 0.21 

B787-10 0.00 0.00 0.00 0.20 0.48 0.07 0.00 0.00 0.00 0.05 0.02 0.01 0.06 0.88 0.63 0.50 0.12 

B747-8 0.00 0.00 0.00 0.20 0.48 0.07 0.00 0.00 0.00 0.05 0.02 0.01 0.06 0.88 0.63 0.50 0.12 
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Aircraft 
27L Departures 27R2 Departures 09R Departures 09L Departures Approaches 

CPT/SA
M MID DVR WOB BPK CPT DVR MID/SA

M CPT BUZ BPK CPT DVR 27L 27R2 09L 09R 

EA38R 0.00 0.00 0.00 0.20 0.48 0.07 0.00 0.00 0.00 0.05 0.02 0.01 0.06 0.88 0.63 0.50 0.12 

Proposed Development Future Daytime Movements 

Aircraft 
09R Departures 09L Departures 27L Departures 27R2 Departures Approaches 

DVR MID/SAM CPT BUZ BPK CPT DVR CPT/SAM MID DVR WOB BPK CPT 27L 27R 27R2 09L2 09R 

737800 0.04 0.15 0.07 0.11 0.01 0.00 0.02 0.00 0.00 0.52 0.81 0.14 0.12 0.28 0.31 0.02 0.45 0.05 

777300 0.07 0.24 0.36 0.03 0.01 0.00 0.04 0.00 0.02 0.84 1.31 0.23 0.01 0.10 1.69 0.03 0.80 0.02 

A319NEO 0.04 0.13 0.07 0.08 0.02 0.01 0.01 0.00 0.00 0.47 0.74 0.13 0.10 0.20 0.33 0.21 0.29 0.08 

A320NEO 0.58 2.10 0.66 1.07 0.01 0.39 0.21 0.00 0.04 7.46 11.69 2.07 1.00 2.74 3.07 8.07 4.46 0.02 

A321NEO 1.48 5.33 2.22 3.57 0.02 0.44 0.73 0.00 0.15 18.90 29.62 5.25 3.09 9.42 10.21 9.15 15.50 0.03 

A350-1000 0.60 2.15 0.94 1.26 0.72 0.11 0.28 0.05 0.06 7.61 11.92 2.11 2.38 3.29 4.38 2.57 5.77 2.50 

A350-800 5.03 18.12 6.94 9.52 4.27 1.90 2.08 0.29 0.47 64.23 100.66 17.84 15.68 25.22 32.13 40.23 43.55 15.48 

A350-900 0.18 0.65 0.23 0.26 0.42 0.08 0.08 0.03 0.02 2.29 3.59 0.64 0.99 0.67 1.11 2.03 1.60 1.32 

B737-700 1.48 5.33 2.22 3.57 0.02 0.44 0.73 0.00 0.15 18.90 29.62 5.25 3.09 9.42 10.21 9.15 15.50 0.03 

B737-900 MAX 1.45 5.23 2.10 3.15 0.02 0.62 0.65 0.00 0.14 18.54 29.06 5.15 2.63 8.43 9.63 12.91 13.80 0.03 

B747-8 1.19 4.29 1.88 2.51 1.44 0.23 0.55 0.10 0.13 15.22 23.84 4.23 4.77 6.58 8.77 5.14 11.54 5.01 

B772G 1.91 6.88 1.62 2.31 4.92 0.99 0.89 0.33 0.11 24.39 38.22 6.78 11.73 5.11 8.40 23.81 17.34 15.45 

B772P 0.04 0.13 0.21 0.02 0.00 0.00 0.02 0.00 0.01 0.47 0.74 0.13 0.01 0.06 0.95 0.01 0.45 0.01 

B772R 0.02 0.06 0.09 0.01 0.00 0.00 0.01 0.00 0.01 0.21 0.33 0.06 0.00 0.03 0.43 0.01 0.20 0.00 

B787-10 0.60 2.15 0.94 1.26 0.72 0.11 0.28 0.05 0.06 7.61 11.92 2.11 2.38 3.29 4.38 2.57 5.77 2.50 

B787-8 1.45 5.23 2.10 3.15 0.02 0.62 0.65 0.00 0.14 18.54 29.06 5.15 2.63 8.43 9.63 12.91 13.80 0.03 

B787-9 0.18 0.65 0.23 0.26 0.42 0.08 0.08 0.03 0.02 2.29 3.59 0.64 0.99 0.67 1.11 2.03 1.60 1.32 

EA320C 1.44 5.20 1.42 1.92 3.96 0.79 0.39 0.27 0.10 18.43 28.88 5.12 9.08 4.66 6.73 19.25 7.86 12.48 

EA320V 0.47 1.70 0.73 1.12 0.01 0.14 0.24 0.00 0.05 6.04 9.46 1.68 1.04 2.87 3.38 2.79 4.98 0.01 

EA321C 0.53 1.92 0.82 1.27 0.01 0.15 0.27 0.00 0.06 6.81 10.67 1.89 1.17 3.24 3.81 3.15 5.62 0.01 

EA321V 0.67 2.41 0.93 1.53 0.01 0.27 0.30 0.00 0.06 8.54 13.39 2.37 1.33 4.03 4.25 5.58 6.42 0.01 
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EA33 0.85 3.07 1.18 1.95 0.01 0.34 0.39 0.00 0.08 10.87 17.04 3.02 1.69 5.13 5.41 7.10 8.17 0.02 

EA38GP 0.02 0.07 0.03 0.05 0.00 0.00 0.01 0.00 0.00 0.24 0.38 0.07 0.05 0.14 0.15 0.00 0.22 0.00 

EA38R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

FK10 1.67 6.03 3.24 2.22 1.94 0.39 1.59 0.13 0.22 21.38 33.50 5.94 5.11 6.10 15.94 9.30 31.85 6.05 

Proposed Development Future Night-time Movements 

Aircraft 
09R Departures 09L Departures 27L Departures 27R2 Departures Approaches 

DVR MID/SAM CPT BUZ BPK CPT DVR CPT/SAM MID DVR WOB BPK CPT 27L 27R 27R2 09L2 09R 

737800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

777300 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 1.62 0.00 0.00 

A319NEO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

A320NEO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.15 0.00 0.00 0.00 0.00 0.00 0.00 

A321NEO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.51 0.00 0.00 0.00 1.20 0.00 0.00 

A350-1000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.19 0.08 0.00 0.00 1.05 0.00 0.00 

A350-800 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.32 1.43 0.51 0.00 0.00 1.35 0.00 0.00 

A350-900 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.05 0.04 0.00 0.00 1.05 0.00 0.00 

B737-700 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.51 0.00 0.00 0.00 0.00 0.00 0.00 

B737-900 MAX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.42 0.45 0.00 0.00 0.00 0.00 0.00 0.00 

B747-8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.38 0.16 0.00 0.00 0.60 0.00 0.00 

B772G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.57 0.51 0.00 0.00 0.00 0.00 0.00 

B772P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 2.16 0.00 0.00 

B772R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.27 0.00 0.00 

B787-10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.19 0.08 0.00 0.00 0.60 0.00 0.00 

B787-8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.42 0.45 0.00 0.00 0.00 0.00 0.00 0.00 

B787-9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.05 0.04 0.00 0.00 1.35 0.00 0.00 

EA320C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.26 0.41 0.00 0.00 1.35 0.00 0.00 

EA320V 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.16 0.00 0.00 0.00 0.90 0.00 0.00 

EA321C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.18 0.00 0.00 0.00 0.90 0.00 0.00 

EA321V 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.21 0.00 0.00 0.00 0.00 0.00 0.00 
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EA33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.27 0.00 0.00 0.00 0.00 0.00 0.00 

EA38GP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

EA38R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00 

FK10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 1.04 0.20 0.00 0.00 0.00 0.00 0.00 
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 WATER AND FLOOD RISK  2.

 Introduction 2.1

This technical note addresses the effects of the proposed extension of the north runway 
and associated construction of a new terminal and transport hub at Heathrow on flood 
risk, drainage and the aquatic environment.  This note is intentionally high level.  It has 
been based on desk study only with no supporting hydrological or hydraulic modelling. 

The embankment for the proposed runway extension, taxiways and apron will fill two 
river valleys (River Colne and Colne Brook) and block a further four channels 
(Wraysbury River, Poyle Channel, Duke of Northumberland’s River and Longford 
River). A new transport hub will constructed north of the M4 and to the east of the M25 
where it is crossed by the west of England mainline.  An additional 400ha of 
impermeable surface will be created by the combined airport extension and Heathrow 
Hub with a consequent increase in runoff. 

The proposed development area is located within the lower reaches of the River Colne, 
which is a major tributary of the River Thames with a catchment area of just under 
900km2.  Heathrow Airport is located about 6km upstream of the confluence with the 
River Thames. 

Shallow groundwater levels are recorded in this area and suggest that there are 
significant groundwater-surface water interactions here.  In addition, the head deposits 
and Shepperton Gravel Member are classified as a principal aquifer, suggesting that 
these deposits have sufficient permeability to support river baseflow on a strategic 
scale. 

The key issues are likely to include: 

• loss of and compensation for flood plain storage; 

• impact of diversions and culverting on ecological status and potential on 
watercourses;  

• impact of the increased impermeable areas on surface water runoff quantity and 
rates; and 

• impact of embankment and tunnels/culverts on the underlying aquifer flow and 
water quality. 

A location plan to identify key features has been included in Appendix A. 

 Appraisal Framework Criteria and Relevant Policy  2.2

 Airports Commission Appraisal Framework 2.2.1

The Airports Commission Appraisal Framework states that “schemes should 
demonstrate that an airport’s water use and disposal is carefully integrated into the 
existing needs and demands of the local environment and that water consumption is 
sustainable, including in terms of future urbanisation. The Commission is also aware 
that airports can do much to conserve and manage water efficiently during construction 
and ongoing operation of an airport, including appropriate mitigations to limit negative 
impacts on the surrounding environments, and is keen to see these mitigations 
explored thoroughly in each scheme.” 
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 Water Framework Directive 2.2.2

The Water Framework Directive is a European Union Directive (2000/60/EC)32 that sets 
out a legislative framework for the analysis, planning and management of water 
resources and the protection of aquatic ecosystems.  EU member states are required to 
classify the current ‘status’ (or potential) of waterbodies and set a series of objectives 
for maintaining or improving waterbodies so that they maintain or reach ‘good status’ or 
‘good potential’. 

The Water Framework Directive was transposed into national legislation in 2003.  Since 
then the Environment Agency and Defra have been developing strategies and data 
resources in order to build an evidence base to describe all of the waterbodies in 
England and Wales, and to determine how best to plan and manage future 
improvements to the water environment.  By 2012 the Environment Agency had 
collected sufficient information at national level to be able to make operational 
programmes of measures for enforcing Water Framework Directive objectives in 
planning schemes in different waterbodies.  This forms an important part of meeting 
environmental objectives by 2015. 

In line with the European Directive, consented schemes that do not uphold the 
objectives of the Water Framework Directive can be reported to the European Union.  
Local planning authorities (LPAs) can ultimately be fined for issuing consents for 
schemes that cause waterbodies to deteriorate or prevent the objectives of the Water 
Framework Directive from being met.  

To ensure that the principles of the Water Framework Directive are upheld, a Water 
Framework Directive assessment is required for any planned development or activity 
that could have a detrimental effect on a waterbody.   

The Water Framework Directive recognises that some waterbodies have been 
physically altered, for example for navigation or flood defence, and allows for these 
water bodies to be designated as Heavily Modified Water Bodies (HMWB) or Artificial 
Water Bodies (AWB).  These waterbodies are required to achieve good ‘potential’ 
rather than good ‘status’.  Ecological potential means that the waterbody is managed 
according to the ecology and biodiversity that can realistically be achieved given the 
need to maintain the modified condition for which the waterbody is used. 

 Groundwater Directive 2.2.3

The Groundwater ‘Daughter’ Directive (2006/116/EC) replaces the Groundwater 
Directive (80/68/EEC) for the purpose of protecting groundwater from pollution by 
controlling discharges and disposal of certain dangerous substances to groundwater. In 
the UK, the Directive is implemented through the Environmental Permitting (England 
and Wales) Regulations 2010. The Directive aims to protect groundwater under these 
Regulations by (1) preventing the input of hazardous substances and (2) limiting the 
inputs of non-hazardous substances into groundwater so as not to cause pollution.  

 Flood and Water Management Act 2010 2.2.4

Following the devastating national floods of 2007, one of the recommendations from Sir 
Michael Pitt’s review33 was that “the role of local authorities should be enhanced so that 
they take on responsibility for leading the co-ordination of flood risk management in 
their areas”.  

                                                      
32 Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a framework for 
Community action in the field of water policy 
33 Sir Michael Pitt. June 2008. The Pitt Review: Lessons learned from the 2007 floods. 
http://webarchive.nationalarchives.gov.uk/20100807034701/http:/archive.cabinetoffice.gov.uk/pittreview/thepittreview/final_repo
rt.html   
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The Flood and Water Management Act (2010)34 brings in new roles and responsibilities 
for local authorities.  In particular, the Act defines the role of the Lead Local Flood 
Authorities, which includes Unitary Authorities or County Councils.  Lead Local Flood 
Authorities are encouraged to bring together relevant bodies and stakeholders to 
effectively manage local flood risk, which may include County, City and District/Borough 
Councils, Internal Drainage Boards, highways authorities, water companies and the 
Environment Agency.  

The new responsibilities that the Act assigns to Lead Local Flood Authorities include: 

• Coordinated management of flooding from surface water, ground water and 
ordinary watercourses; 

• Development and maintenance and implementation of Flood Risk Management 
Strategies; 

• Investigation and recording of local flood events; and 

• Establishment and maintenance of a Flood Risk Asset Register. 

The Act gives Lead Local Flood Authorities the role of Sustainable Drainage Systems 
(SuDS) Approval Body (SAB) where the Lead Local Flood Authority is responsible for 
adopting and maintaining SuDS.  This means that planning applications which have 
drainage implications will need to be approved by the SAB before work can commence. 

 The Environmental Permitting (England and Wales) Regulations 2010  2.2.5

The Environmental Permitting Regulations (England and Wales 2010) provide a system 
of discharge permitting and compliance.  A permit to discharge is required for all 
discharges where activities include discharging of a pollutant directly into groundwater, 
discharging a pollutant that might indirectly enter groundwater or any other discharge 
that might cause a pollutant to enter groundwater directly or indirectly.     

 Eels Regulations 2009 2.2.6

River crossings and diversions present the potential to delay or prevent the migration of 
young fish and eel up rivers to feed and grow, and adult fish and eel from returning to 
the sea to spawn.  The common reasons for these problems may include excessive 
water velocities, inadequate depth or culvert diameter, sudden change of invert level 
between culvert and watercourse, rapid change in stream hydraulics at the upstream 
invert, lack of resting places, and accumulation of debris causing physical blockage or a 
combination of these factors.  Under the Eels Regulations 2009, which came into force 
in January 2010 to support the UK in implementing the EC Eel Regulation, it will be 
necessary to ensure that measures are put in place to ensure the safe passage of eels.   

 National Planning Policy Framework 2.2.7

The National Planning Policy Framework published in March 2012 sets out current 
Government policy with respect to planning and flood risk.  The primary objective is to 
direct development away from areas at highest risk of flooding and to reduce flood risk 
arising from new development.  Section 10 of the National Planning Policy Framework 
discusses the challenges of climate change, flooding and coastal change and guides 
that inappropriate development in areas at risk of flooding should be avoided. It also 
states that local planning authorities should ensure flood risk is not increased 
elsewhere as a consequence of proposed development.  In accordance with the 
requirements of the National Planning Policy Framework, the risk of all sources of 
flooding has been appraised as part of this Technical Note, including flooding from 

                                                      
34 The National Archives. HM Government. 2010. The Flood and Water Management Act.  
http://www.legislation.gov.uk/ukpga/2010/29/contents  
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rivers, land, groundwater, drainage systems and artificial sources (flooding from the sea 
is not an issue for the study area). 

The National Planning Policy Framework states that as well as assessing risk to a 
development, it is necessary to consider the risk of flooding arising from a 
development. 

Greenfield and undeveloped sites rely on natural drainage to convey or absorb rainfall. 
In general, site development reduces the permeability of the site, increasing the volume 
and rate of water running off the site to nearby watercourses, potentially increasing 
flood risk to downstream areas. Therefore appropriate drainage arrangements are 
required for new developments to ensure that flood risk to others is not increased.  

According to the National Planning Policy Framework, the surface water arrangements 
for any development site should be such that the volumes and peak flow rates of 
surface water leaving a developed site are no greater than the rates prior to the 
proposed development, unless specific off-site arrangements are made and result in 
the same net effect. In addition, surface water arising from a development site should, 
as far as is practicable, be managed in a sustainable manner to mimic the surface 
water flows arising from the site prior to the proposed development, while reducing the 
flood risk to the site itself and elsewhere, taking climate change into account. 

 Groundwater Protection: Policy and Practice (GP3) 2.2.8

The Environment Agency’s core groundwater policy is “to protect and manage 
groundwater resources for present and future generations in ways that are appropriate 
for the risks that we identify”.  The Environment Agency’s framework for regulation and 
management of groundwater is provided in a set of documents, collectively known as 
Groundwater Protection: Policy and Practice (GP3). These describe their aims and 
objectives for groundwater, their technical approach to its management and protection 
and policies and approach to the application of legislation. 

The management tools used to achieve these objectives include measures such as 
Catchment Abstraction Management Strategies (CAMS), which provide a framework for 
managing abstraction licences and Source Protection Zones (SPZs), which safeguard 
groundwater supplies from potentially polluting activities. 

 Local Planning Policy   2.2.9

The airport site is located across the administrative areas of London Borough of 
Hillingdon, Slough District Council and adjacent to the Royal Borough of Windsor and 
Maidenhead.  The Heathrow Hub site is located within South Buckinghamshire District 
Council.  The following local and strategic flood risk management studies have been 
identified and reviewed to inform the understanding of flood risk to the scheme area.   

• London Borough of Hillingdon Strategic Flood Risk Assessment; 

• London Borough of Hillingdon Surface Water Management Plan;  

• London Borough of Hillingdon Preliminary Flood Risk Assessment; 

• Slough District Council Strategic Flood Risk Assessment;  

• Windsor and Maidenhead District Council Strategic Flood Risk Assessment; 

• Berkshire Preliminary Flood Risk Assessment;  

• South Bucks District Council Strategic Flood Risk Assessment; 

• Buckinghamshire County Council Preliminary Flood Risk Assessment; and 
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• Thames Catchment Flood Management Plan. 

 The London Plan 2.2.10

Policy 5.13 of the London Plan (July 2011) requires that “development should utilise 
sustainable urban drainage systems (SuDS) unless there are practical reasons for not 
doing so, and should aim to achieve greenfield run-off rates and ensure that surface 
water run-off is managed as close to its source as possible in line with the following 
drainage hierarchy: 

1. store rainwater for later use 

2. use infiltration techniques, such as porous surfaces in non-clay areas 

3. attenuate rainwater in ponds or open water features for gradual release 

4. attenuate rainwater by storing in tank or sealed water features for gradual release 

5. discharge rainwater direct to a watercourse 

6. discharge rainwater to a surface water sewer/drain 

7. discharge rainwater to the combined sewer”. 

Drainage should be designed and implemented in ways that deliver other policy 
objectives of this Plan, including water use efficiency and quality, biodiversity, amenity 
and recreation. 

This Technical Note includes details of the proposed surface water drainage strategy, 
which aims to provide a Sustainable Urban Drainage System (SuDS) to improve water 
quality, promote water re-use and ensure that surface water discharge rates are 
restricted to pre-developed greenfield runoff rates. This approach is intended to ensure 
compliance with the requirements of the Airports Commission’s Appraisal Framework, 
National Planning Policy Framework and the London Plan. 

2.2.10.1 Consultation 

The Environment Agency has been consulted during the preparation of this 
assessment and has provided guidance with respect to surface water management 
from the site, floodplain compensation requirements, culvert design, biodiversity and 
conservation in relation to the Water Framework Directive, groundwater and 
contaminated land, and water resource management.  The written response received 
from the Environment Agency has been included in Appendix B.   

 Relevant Design Guidance 2.3

 Environment Agency: Culverting Design Guidance 2.3.1

The Environment Agency’s Fluvial Design Guide, found on its website, lists its general 
policy regarding culverts.  The Environment Agency’s policy is that no watercourse 
should be culverted unless there is an overriding need to do so. In cases where it is 
deemed culverting is unavoidable, the Environment Agency scrutinises design 
submissions carefully to ensure all steps have been taken to reduce or mitigate 
environmental degradation. The Environment Agency’s advice and guidance regarding 
the design of culverts is summarised below: 

• The culvert should be designed to flow freely rather than causing a surcharged 
flow; 

• The culvert should be sized to readily accommodate the chosen design flow 
without causing an increase in upstream water levels and including allowance for 
future development of the catchment;  
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• It is recommended that the largest possible culvert size is adopted, rather than 
multiple smaller openings, to reduce the risk of large debris becoming trapped 
inside;  

• The shortest possible length of culvert should be adopted to minimise the likelihood 
of blockages and as fish are less likely to migrate through longer culverts;  

• The invert level of the culvert should be set lower than the existing bed level of the 
channel allowing for possible future regarding of the watercourse and promoting 
the formation of a natural bed through the culvert; 

• Trash screens should be avoided where possible and should only be installed in a 
situation where the benefits significantly outweigh the risks;  

• Bends, steps and changes in the culverts cross section should be avoided; and  

• If very high flows have the potential to overwhelm the culvert and cause flood 
damage a flood bypass route should be considered. 

Further details can be found on the Environment Agency’s website 
at http://evidence.environment-
agency.gov.uk/FCERM/en/FluvialDesignGuide/Chapter8.aspx?pagenum=6 (accessed 
24 April 2014) and key details are reproduced in Appendix C. 

 Environment Agency: Trash and Security Screen Guidance 2.3.2

Screens associated with culverted river crossings serve two main purposes: to reduce 
the amount of debris entering a culvert where it could cause a blockage; and to prevent 
unauthorised access into the culvert for security and safety purposes.  Regardless of 
the primary purpose, all screens accumulate debris over time, which reduces the 
hydraulic capacity and causes upstream water levels to rise.  The build-up of trash can 
be rapid, and the consequences severe in terms of flood damage to local properties 
and infrastructure.   

The Environment Agency’s publication ‘Trash and security screens: a guide for flood 
risk management35’ strongly discourages the use of screens.  The guidance provides a 
scoring system to analyse the risk and requirement for a trash screen at a site, 
considering both the risks of blockage and damage.  The guidance identifies that 
culverts with an area greater than 3m2 have a low probability of blockage.  The 
crossings proposed as part of this scheme would be substantially larger than 3m2 and 
would therefore not result in a score that requires a screen.  As a result a screen is not 
considered necessary or appropriate for the proposed crossings. 

 Environment Agency: Fish Pass Manual 2.3.3

Measures will also need to be considered for the safe passage of fish, which is covered 
in the Environment Agency Fish Pass Manual36.  This provides a reference source for 
the information needed to develop or audit a fish pass proposal, and provides an 
overview of the processes, requirements and procedures that need to be followed when 
designing a fish pass. 

 Environment Agency: Pollution Prevention Guidelines 2.3.4

The Environment Agency produces Pollution Prevention Guidelines37 (PPGs) targeted 
at a particular industrial sectors or activities and provides advice on the law and good 
environmental practice.  The following guidance notes are considered relevant for the 
proposed development:  

                                                      
35 Environment Agency (2009). Trash and security screens: a guide for flood risk management. Environment Agency. 
36 Environment Agency (November 2010).  Environment Agency Fish Pass Manual: guidance notes on the legislation, selection 
and approval of fish passes in England and Wales, Environment Agency, Bristol. 
37 Available from https://www.gov.uk/government/publications  
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• PPG1 – General Guide to the Prevention of Pollution;  

• PPG2 – Above Ground Oil Storage Tanks;  

• PPG3 – Use and Design of Oil Separators in Surface Water Drainage Systems;  

• PPG5 – Works In, Near or Liable to Affect Watercourses;  

• PPG6 – Working at Construction and Demolition Sites;  

• PPG8 – Safe Storage and Disposal of Used Oils;  

• PPG13 – Vehicle Washing and Cleaning; and 

• PPG27 – Installation, Decommissioning and Removal of Underground Storage 
Tanks. 

 Assumptions and Limitations  2.4

 Assumptions 2.4.1

The engineering design input has been limited to identifying watercourses crossing the 
proposed runway and apron and identifying the need to maintain those flowpaths.  
There has been no detailed assessment of the size or potential construction of any 
watercourse crossing or diversion at this stage.  Therefore the assumed form has been 
based on experience during the design and construction of the River Bollin crossing 
under Manchester Airport’s Second Runway built in the 1990s.  

The River Bollin at Manchester Airport has a 
catchment area of 140km2 compared with the 
River Colne at Heathrow with a catchment 
area of 883km2.  A walkover survey of the 
watercourses at Heathrow has shown their 
channel widths to be similar to the width of the 
River Bollin.  Therefore the 25m span of the 
Bollin Crossing is considered to give a 
reasonable indication of the size of crossings 
likely to be required for the River Colne and 
Wraysbury River.  The Duke of 
Northumberland River and Longford River are 
feeder canals linking to the River Crane and 
on to Syon Park and Bushy Park respectively: 
if the flows in these channels are less variable 

than in a natural river it may be possible to adopt a narrower or combined crossing. 

The proposed crossing of the M25 indicates that spans of the order of 20 metres for a 
crossing under the runway are deemed possible.   

In relation to watercourse crossings it has been assumed that: 

• Authorised pedestrian access will be required for inspection and maintenance of 
watercourse crossings and diversions; 

• Authorised vehicular access will be required for maintenance of watercourse 
crossings and diversions: it is possible that vehicular access will be required on 
both banks that that the vehicles to be considered may include excavators or other 
plant for maintenance.  Adequate headroom, probably 4m or more will be required 
for plant to operate; 
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• Unauthorised (public) access to the crossings will be discouraged by security 
fencing remote from the crossing entrances rather than by screens at each 
entrance and exit; 

• Whilst watercourse crossings and diversions would be designed for the 1.0% 
annual event probability (1 in 100 year) flood with appropriate allowance for climate 
change, it is likely that more severe floods would need to be considered, for 
example the Bollin Crossing was designed to ensure the waterway was adequate 
to pass the probable maximum flood38; 

• Any crossings will be straight between entrance and exit, i.e. that there will be no 
buried bends; 

• Any crossing will be in the form of a single barrel rather than multiple smaller 
culverts; and  

• Each watercourse will be provided with any independent crossing. 

In relation to the Heathrow Hub it has been assumed that: 

• No crossings over watercourses will be constructed at the Heathrow Hub other 
than normal highway bridges; 

• No diversion of watercourses will be required for the construction of the Heathrow 
Hub; and 

• The abstraction from and any discharge to the relocated water treatment works at 
the Heathrow Hub will be to the same location on controlled waters as at present 
so that no change in abstraction or discharge consent will be required. 

In relation to pollution and groundwater it has been assumed that: 

• A construction environmental management plan will be put in place to control 
normal construction environmental risks such as pollution arising from spillage of 
oils, wet cement and other construction chemicals and pollution arising from the 
mobilisation of silt; 

• The underpass for the M25 will require a permanent cutting to extend at least a few 
metres below the existing ground surface and will require both temporary 
dewatering during construction and permanent groundwater control during 
operation; 

• The culverting of the River Colne, Wraysbury River, Duke of Northumberland River 
and Longford River will require a temporary cutting to extend at least a few metres 
below the existing ground surface and will require temporary dewatering during 
construction;  

• Dewatering will have an impact on at least some of the identified groundwater 
abstractions within the superficial deposit aquifer. Locations will be confirmed at 
detailed design when there sufficient information available to do so; and 

• Any identified historic or authorised landfills will pose a risk to groundwater quality, 
should they be disturbed during construction. 

In relation to surface water drainage it has been assumed that: 

                                                      
38 The probable maximum flood (commonly abbreviated to PMF) is defined in the Flood estimation Handbook as “the largest 
flood that might ever occur, caused principally by a probable maximum precipitation (PMP)”.  The World Meteorological 
Organisation defines PMP as “theoretically the greatest depth of precipitation for a given duration that is physically possible 
over a given storm size area at a particular geographical location at a certain time of year”. 
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• The surface water drainage strategy has been prepared assuming that a new 
drainage system will be provided for runway extension to remove the requirement 
for existing surface water drainage infrastructure to be utilised; and 

Preliminary calculations have been prepared to determine existing runoff rates and to 
size Sustainable Drainage Systems. These calculations will need to be refined during 
the detailed design stage to take cognisance of changes in impermeable areas that are 
likely to occur as the scheme design develops. 

 Limitations 2.4.2

This Technical Note has been based on desk study and an initial walkover survey, 
supported by limited ‘order of magnitude’ calculations.  No flood flow estimates, low 
flow estimates or other hydrological modelling have been undertaken to support this 
assessment.   

No river modelling has been undertaken.  However, the Environment Agency has 
provided the hydraulic model of the River Colne which was developed as part of the 
Colne Modelling and Mapping Study (Mott MacDonald, April 2012).  This study involved 
the development of a revised calibrated hydraulic model for the River Colne 
downstream of Denham, functioning up to the 0.1% annual event probability (1 in 1000 
year) event, in accordance with the Environment Agency’s Flood Mapping, Modelling 
and Data Strategies. 

Due to the size of the catchment and the complexity of the channel system and 
contributing flows, a 1D-2D modelling approach was adopted for the area between the 
A40 and M4 where the risk to properties is greatest, and a solely 1D modelling 
approach was applied from the M4 downstream to the River Thames.  The hydraulic 
modelling adjacent to the runway extension site is therefore in 1D and the modelling of 
the watercourses adjacent to the Heathrow Hub site uses a 1D-2D approach.  

The hydraulic model was calibrated and verified against three historic events 
(December 2002, March 2008 and February 2009) using hydrometric records in 
combination with available anecdotal evidence. Eight design scenarios were completed 
as part of the study.  Of relevance to this assessment are the 1% annual event 
probability (1 in 100 year), 1% annual event probability + 20% climate change, and 
0.1% annual event probability (1 in 1000 year).  The results from this modelling have 
been used to inform the assessment of flood risk within this Technical Note. 

Any watercourse crossing or diversion will be constrained to tie in with the existing 
channel upstream and downstream without the use of weirs or other artificial structures 
to control levels. 

The following limitations apply to the assessment of potential impacts on groundwater: 

• There is insufficient information available currently to develop a detailed site 
conceptual model of the geology and hydrogeology for the proposed development 
area; 

• There is insufficient information available currently to determine the specific 
groundwater abstractions likely to be impacted by the proposed development; 

• There is insufficient information available currently to determine the extent to which 
the Wraysbury Gravel Pits SSSI relies on groundwater contributions from the 
superficial deposit aquifer; 

• The level of interaction between the superficial deposit aquifer and the identified 
surface water bodies is currently unknown;  
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• There is insufficient information available currently to assess the risk to 
groundwater as a result of construction within existing sources of contamination i.e. 
landfills; and 

• Whilst the potential need for creating compensatory flood storage has been 
identified, the ownership and availability of land adjacent to the rivers for 
compensation storage upstream or downstream of Heathrow is to be determined. 

 Methodology  2.5

Surface water drainage calculations have been prepared in accordance with the 
procedure identified in the document entitled ‘Rainfall runoff management for 
developments’39. 

The greenfield runoff for the site has been estimated using the procedure defined in this 
document and a Microdrainage calculation has been undertaken using the same 
variables to verify the results. 

The Environment Agency procedure has also been utilised to determine the volumes of 
attenuation storage that are required to enable peak surface water runoff from 
impermeable areas to pre-developed greenfield runoff rates and long term storage that 
is required to mitigate the increased volume of surface water discharge generated from 
an increase in impermeable area within the site. 

 Baseline 2.6

 Geology 2.6.1

According to superficial deposit mapping compiled by the British Geological Survey 
(BGS), the proposed development is predominantly underlain by head deposits, 
Shepperton Gravel Member and alluvium. These are described as follows40: 

• Head deposits - clay, silt, sand and gravel; 

• Shepperton Gravel Member – sand and gravel; and 

• Alluvium – clay, silt, sand and gravel.  

According to bedrock mapping compiled by the BGS, the proposed development is 
entirely underlain by the London Clay Formation, described as clay, silt and sand41. 
The London Clay is underlain by the Lambeth Group and the Chalk Formation. 
According to borehole records compiled by the BGS, the Chalk Formation is at over 
70m below the surface in this area. 

 Fluvial 2.6.2

Summary details of the watercourses to be crossed or diverted are shown in Table 2.1.  
This includes details of catchment areas, flood flows, channel width and Water 
Framework Directive  status or potential.  Flood and invert levels at key points 
upstream and downstream of the runway footprint are included in Table 2.2.  A plan 
showing the key water features is included at Appendix A. 

Figures showing the current modelled depth of flooding in the 1.0% annual event 
probability (1 in 100 year) flood with climate change and the 0.1% annual event 
probability (1 in 1000 year) flood are included in Appendix D. 

                                                      
39 Environment Agency, October 2013. Rainfall runoff management for developments, Environment Agency, Bristol 
40 British Geological Survey online mapping tool – www.bgs.ac.uk  
41 British Geological Survey online mapping tool – www.bgs.ac.uk  
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perched at a higher level (23mAOD and 22mAOD respectively) and have slacker 
gradients, which is to be expected in artificial canals. 

The flood levels at the Heathrow Hub site are around 26mAOD with a difference in level 
across the site of about 0.5m. 

 Ground Levels 2.6.3

The existing land on the east and west side of the existing M25 generally falls gently in 
a southerly direction towards the proposed runway extension, although several mounds 
and depressions are evident. The level of the existing ground on the northern side of 
the runway extension varies from 22m to 20m, whilst the level of the land on the 
southern side of the runway extension varies from 19m to 24m. 

The proposed runway extension is likely to rise in a westerly direction from a level of 
approximately 23mAOD at the interface with the existing runway to a level of 
approximately 32mAOD at the western edge of the runway extension. The runway 
extension is proposed to be crowned to allow runoff to be shed in either direction, whilst 
the apron to the south of the runway extension is proposed to have locals to provide 
drainage it will be generally at about 22mAOD. 

The M25 is proposed to be diverted below the runway extension. The M25 is proposed 
to have a level of approximately 23m and 20m at the northern and southern tie in, 
respectively, whilst the realigned road is proposed to have a minimum level of 16m 
where it extends through the tunnel below the runway. 

 Other Surface Water Bodies 2.6.4

There are a number of other surface water bodies within proximity to the airport and 
Heathrow Hub site.  There are five large reservoirs; King George VI Reservoir, Staines 
Reservoirs (2), Wraysbury Reservoir and The Queen Mother Reservoir.   

The Environment Agency River Inundation Mapping displays the residual risk of failure 
of artificial water bodies with a capacity above 25,000m3 which are considered under 
the Reservoirs Act 1975  (as amended by the Flood and Water Management Act 2010). 
This requires water companies to maintain their reservoirs such that the annual 
probability of a breach of the reservoir is 1 in 50,000.  Although there is a potential 
impact on the residual risk of flooding from the reservoir, the likelihood of such flooding 
occurring is extremely low. 

There are also a number of smaller surface water bodies located immediately south of 
the western end of the runway extension within the Arthur Jacob Local Nature Reserve 
and Eric Mortimer Rayner Memorial Lakes. This area contains lagoons and wet 
woodland and has been created from a series of derelict sewage sludge lagoons.  To 
the south of M4 and to the west of the M25 there are three surface water bodies 
associated with the Old Slade Lane Sewage Works.    

Close to the Heathrow Hub site the Maryfield Lakes and Thorney Pool are located as 
part of the wider Thorney Country Park.  

 Flooding Receptors Upstream of the Runway Extension 2.6.5

The upstream receptors will differ for the various watercourses affected by the runway 
extension, as will the distances to these receptors.  

• The upstream receptor for both the River Colne and the Duke of Northumberland’s 
river is a housing development, just 200m north of the location of the proposed 
runway;  

• For the Colne Brook, the first receptor upstream of the airport development is the 
village of Colnbrook. This is approximately 500m upstream of the development;  
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• Excluding the area of Poyle that will need to be demolished to make way for the 
airport extension, the upstream receptor of the Poyle Channel is located north of 
the M4, over 2km upstream of the development; and 

• The upstream receptor for the Wraysbury River is also found north of the M4.  

 Ecological Receptors 2.6.6

The ecological assessment notes that the creation of a new two lane dual link from 
Junction 13 of the M25 northwards to the airport will bisect Management Unit 12 of 
Staines Moor SSSI (currently classed as being in ‘Favourable’ condition).  

 Hydrogeology 2.6.7

According to aquifer mapping compiled by the Environment Agency, the head deposits 
and Shepperton Gravel Member are classified as a principal superficial deposit aquifer, 
while the alluvium is classified as a secondary A aquifer. These aquifer types are 
described as follows49: 

• a principal aquifer is defined as having high intergranular permeability, can provide 
a high level of water storage, can support water supply and/ or river baseflow on a 
strategic scale; and 

• a secondary A aquifer is defined as permeable layers capable of supporting water 
supplies at a local rather than strategic scale and in some cases forming an 
important source of base flow to rivers. 

The underlying London Clay is essentially an aquiclude50, in which any groundwater 
present is likely to consist of localised seepages and/or minor flows. 

2.6.7.1 Groundwater levels 

According to records compiled by the BGS, there have been hundreds of boreholes 
drilled within the proposed development and in the surrounding area. Based on the 
available information, groundwater is at a shallow depth, often within 1m of the ground 
surface, and within the more granular superficial deposits. Water levels recorded 
following drilling should be considered as a snapshot in time of groundwater conditions 
and were reviewed for indicative purposes only. 

2.6.7.2 Groundwater flow direction 

The groundwater flow direction within the superficial deposit aquifer is likely to be 
locally towards the Poyle Channel, Colne Brook, Wraysbury River and River Colne and 
towards Duke of Northumberland’s and Longford rivers, where unlined. More regionally, 
the direction of groundwater flow is likely to be to the southwest, towards the River 
Thames.  

The groundwater flow direction within the underlying Chalk Formation is likely to be 
dictated by large-scale groundwater abstractions, such as the Thames Water Utilities 
supplies to the north and west of the proposed development area. 

2.6.7.3 Groundwater-surface water interaction 

The proposed development area is located within the lower reaches of the River Colne 
catchment, which is typically an area of discharge for groundwater. The shallow 
groundwater levels recorded in this area correspond with this conceptual model and 
suggest that there are significant groundwater-surface water interactions here. 

                                                      
49 Environment Agency online mapping tool ‘What’s in my backyard’ – www.environment-agency.gov.uk  
50 Aquiclude – a geological formation through which virtually no water moves. 
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In addition, the head deposits and Shepperton Gravel Member are classified as a 
principal aquifer, suggesting that these deposits have sufficient permeability to support 
river baseflow on a strategic scale. 

According to the Centre for Ecology and Hydrology, the River Colne has a base flow 
index of 0.87.  This is a measure of the proportion of the river runoff that is derived from 
stored sources, such as groundwater. Most Chalk streams have a base flow index of 
greater than 0.9 as a consequence of the high groundwater component in the river 
discharge. 

2.6.7.4 Groundwater dependent terrestrial ecosystems 

According to Defra online mapping, the South West London Waterbodies Special 
Protection Area (SPA) is located within approximately 2km of the M25 underpass. This 
SPA contains the Wraysbury Gravel Pits, which are designated as Site of Special 
Scientific Interest (SSSI) for protected bird species. It is understood that these pits 
extend into the superficial deposits aquifer and that groundwater forms part of these 
habitats. 

2.6.7.5 Groundwater abstractions 

According to Environment Agency sources, there are 60 licensed groundwater 
abstractions within 8km of Heathrow, of which 44 abstract from the superficial deposit 
aquifer and 16 from the underlying Chalk aquifer. The shallow boreholes abstract up to 
182,000m3/ day for potable supplies, mineral washing, spray irrigation, agricultural and 
non-evaporative cooling purposes. The deeper Chalk boreholes abstract up to 
3,197m3/day for spray irrigation, pollution remediation, agricultural and evaporative 
cooling purposes.  

2.6.7.6 Sources of contamination 

According to Environment Agency sources, there are a number of historic and 
authorised landfills within the proposed development and in the surrounding area. 
These are potential sources of groundwater contamination. There is no further 
information currently available on these sites. 

2.6.7.7 Groundwater source protection zones 

The Environment Agency defines Source Protection Zones (SPZ) around all major 
public water supply abstractions sources and large licensed private abstractions in 
order to safeguard groundwater resources from potentially polluting activities. SPZ1, 
the inner protection zone, is defined as the 50-day travel time from any point below the 
water table to the source; SPZ2, the outer protection zone, is defined as the 400-day 
travel time from a point below the water table; and SPZ3, the south catchment 
protection zone, is defined as the area around a source within which all groundwater 
recharge is presumed to be discharged at the source. 

According to Environment Agency online mapping, there are two SPZs located within 
1km of the proposed development area: 

• there is an SPZ1 and 2 delineated for the Thames Water Utilities Limited water 
supply borehole (licence no. 28/39/28/0576), located at approximately 1km to the 
north of the proposed development. This borehole abstracts from the Chalk 
Formation; and 

• there is an SPZ3 delineated for the Thames Water Utilities Limited water supply 
borehole (licence no. 28/39/27/0092), located at approximately 1km to the west of 
the proposed development. This borehole is likely to abstract from the Chalk 
Formation. 
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 Construction - Assessment and Mitigation 2.7

 Typical Construction Impacts 2.7.1

The potential construction impacts will be the usual issues such as contamination by 
silt, oils, cement and other chemicals as a result of disturbance and clearance of land, 
compaction of land resulting in increased surface run-off; and elevated risk of leaks or 
accidental spillage of hazardous substances (e.g. fuels) used on-site.  These will be 
addressed by a construction environmental management plan covering controls on the 
release of sediment, controls on use of construction chemicals, procedures to minimise 
the risk of accidental spillage, provision of temporary attenuation to prevent an increase 
in runoff during the construction phase.  Key elements of the construction 
environmental management plan in relation to water pollution are included as Appendix 
E. The technology and measures to eliminate, control and mitigate potential 
construction impacts are well proven. 

 River Diversions 2.7.2

The diversion channels and  culverts are largely off the line of the existing watercourses 
so construction could take place in the dry with only limited temporary diversion of 
watercourses to permit construction of the final tie ins.  The works at the tie-ins would 
need to be timed to avoid critical ecological periods: this would probably be fish 
spawning but more detailed consideration would be needed to confirm this. 

 Temporary Dewatering 2.7.3

Groundwater is at a shallow depth within the superficial deposit aquifer and therefore 
temporary dewatering is likely to be required during construction of the M25 underpass 
and of the river culverts. This would lower groundwater levels and reduce the available 
resource within this aquifer. In addition, temporary dewatering would change local 
hydraulic gradients and potentially reduce groundwater contributions to the identified 
surface water receptors, the Wraysbury Gravel Pits SSSI and to nearby groundwater 
users abstracting from the superficial deposit aquifer. 

 Mobilisation of Poor Quality Groundwater 2.7.4

Baseline groundwater quality is likely to be poor, indicated by the poor Water 
Framework Directive  chemical status of the Lower Thames Gravels groundwater body 
and by the presence of several historic and authorised landfills within the area of the 
proposed development. The disturbance and mobilisation of “pockets” of poor quality 
groundwater by temporary dewatering could reduce groundwater quality within the 
superficial deposit aquifer, and in turn impact on groundwater quality at nearby 
groundwater abstractions within the superficial deposit aquifer and at the Wraysbury 
Gravel Pits SSSI, and on surface water quality in the identified surface water receptors. 
In addition the disposal of this poor quality groundwater abstracted during construction 
into watercourses could have an impact on river water quality. 

 Disturbance of Landfill 2.7.5

If the proposed works may impact on a former landfill then measures should be taken 
to control the risk of pollution and adverse health impacts.  These would include: 

• establishing health and safety procedures, including appropriate personal 
protective equipment (PPE), and waste management procedures for working with 
potentially contaminated soils; 

• implementing a ‘watching brief’ in order to take account of the fact that there may 
be isolated pockets of previously unidentified contamination; 

• should contaminated material be encountered, record location and field 
observations and notify the local relevant authority; 
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• where appropriate, carry out a site investigation and hydrogeological risk 
assessment to investigate the risk associated with the material encountered; 

• any contaminated material should be stockpiled on an impermeable surface, away 
from watercourses and open excavations, and covered, until an appropriate 
disposal method has been identified; 

• chemical testing of any contaminated material should be carried out to determine 
the more appropriate disposal method/ location; 

• chemical testing of any groundwater encountered within this material should be 
tested prior to discharge to a watercourse; 

• establish re-use criteria for the protection of groundwater, surface waters and any 
ecological receptors and with material exceeding criteria to be treated, contained 
and/or removed for off-site disposal; and 

• implement a regime of post-construction monitoring groundwater levels, including 
use of appropriate trigger levels and contingency actions. 

 Construction Surface Water Drainage 2.7.6

Site drainage, including surface runoff and dewatering effluents, will generally be 
discharged to sewers or local watercourses as appropriate.  Where drainage is 
discharged to a sewer the relevant permissions will be obtained from the sewerage or 
statutory undertaker. Site drainage will meet the requirements for effluent and flood risk 
standards required by the sewerage undertaker. The relevant sections of BS6031: 
Code of Practice for Earthworks for the general control of site drainage will be followed. 

Where runoff from the construction site is to be discharged to a receiving watercourse 
any necessary consents will be obtained from the Environment Agency.  Construction 
stage Sustainable Drainage Systems (SuDS) should be designed to allow runoff to be 
treated and attenuated to greenfield runoff rates. Reference should be made to SuDS 
best practice during construction, especially Site Handbook for the Construction of 
SuDS (C698). 

 Staines Moor SSSI 2.7.7

The Staines Moor SSSI that would be crossed by the link to Junction 13 of the M25.  
This is considered to be a sensitive hydrological receptor that would be directly 
impacted by construction.  This would need to be specifically addressed in the 
construction environmental management plan to minimise the risk of pollution or 
severance caused by construction operations. 

 Operational Assessment (operation 2023) 2.8

 Watercourse Crossings 2.8.1

There are a number of features of watercourses that may be affected by the proposed 
culverting.  The following potential impacts would be relevant to the watercourse 
crossings required for the proposed runway extension. 

• The ecology of water courses can be harmed as culverts are often impassable to 
river marine fauna and can form barriers in regards to the movement of fish;  

• Culverting results in the loss of natural in-stream habitats due to the removal and 
loss of daylight;  

• The morphology of the watercourse may be altered both upstream and 
downstream of the culverted section: erosion rates of the bed and bank may be 
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exacerbated or reduced as a result of altered water velocities and disruption to the 
natural transport of sediment; and   

• Culverting leads to the loss and degradation of both green amenity spaces 
alongside watercourses and of distinctive components of the local landscape.  It 
also reduced the opportunity for recreational activities.  

 Loss of Flood Plain 2.8.2

The total loss of flood plain storage volume, excluding in channel storage, caused by 
the runway, taxiway and apron footprint has been estimated at 76,000m3 during the 1% 
annual event probability (1 in 100 year) flood with allowance for climate change: the 
area flooded during this event would be 30ha. During the 0.1% annual event probability 
(1 in 1000 year) flood the flood volume rises to 209,000m3, inundating an area of 56ha.  
If the culverts on River Colne, Wraysbury River and Duke of Northumberland’s River 
are assumed to include a 10 metre wide access and ‘flood plain’ this would provide 
between 3ha and 4ha of compensation.  If the diversion of the Colne Brook and Poyle 
channel includes a 40 metre wide flood plain throughout their length that would provide 
a further 11ha to 12ha of compensation.  There would be a net loss of 15ha at the 1% 
probability and 40ha at the 0.1% probability event. 

At the Heathrow Hub site, the volume of storage provided by the existing floodplain 
during the 1% annual event probability (1 in 100 year) flood with allowance for climate 
change is 95,000m3: the area flooded during this event would be 19ha. During the 0.1% 
annual event probability (1 in 1000 year) flood the flood volume rises to 128,000m3, 
inundating an area of 22ha.  The extent of development at the Heathrow Hub site is not 
yet known, however this provides an indication of the volume of floodplain storage 
currently provided by the site.  Any flood plain occupied by development at the 
Heathrow Hub would require an equivalent area in compensation.  

The M25 link to Junction 13 would impact on the flood plain for the River Colne, 
Wraysbury River and possibly the River Thames.  The total loss of flood plain storage 
volume, excluding in channel storage, caused by the M25 link has been estimated at 
23,000m3 during the 1% annual event probability (1 in 100 year) flood with allowance 
for climate change: the area flooded during this event would be 4ha. During the 0.1% 
annual event probability (1 in 1000 year) flood the flood volume rises to 29,000m3, 
inundating an area of 5ha.   

Any loss of flood plain would adversely affect flood risk downstream caused by loss of 
flood storage volume.  The loss of flood plain would also result in a loss of habitat and 
changes to the geomorphological regime if more is forced down the channel. 

 Headroom at Crossings  2.8.3

There will be conflicting pressures on the level of the proposed runway, taxiways and 
aprons.  For the watercourse crossings the final finished surface needs to be high 
enough to both allow sufficient depth for construction and sufficient headroom within 
any crossing for maintenance.  At any crossing there is assumed to be about 4m from 
the finish surface to the soffit of the crossing: 1m for pavement construction, 1m for 
regulating and 2m structural thickness for the crossing top slab. 

The required headroom for inspection and maintenance is not explicitly defined.  
However, 2m headroom would permit pedestrian and limited vehicular access and 
access for small tools for maintenance; 4m would give access for most vehicles and 
limited mechanical plant access for maintenance; 6m would provide access for all 
vehicles and most plant for maintenance.  If access is via a paved maintenance strip 
then small vans would be able to gain access.  If access is via the channel invert then 
only tracked vehicles or possibly all-wheel drive vehicles would be able to gain access. 

The highest flood water levels are recorded in Duke of Northumberland’s River at about 
23.3mAOD.  This water course is also furthest east where the runway and hence other 







 
Runway Innovations Ltd — Submission to the 

Airport Commission – Shortlisted Option 

 

Page 94 of 311 
 

groundwater by permanent groundwater control would potentially reduce groundwater 
quality within the superficial deposit aquifer. 

 Physical obstruction to groundwater flow 2.8.12

The presence of the M25 underpass and river culverts and temporary piling below the 
existing ground surface may disrupt groundwater flow and alter groundwater levels in 
the superficial deposit aquifer. These impermeable structures could form a barrier to 
groundwater flow, impacting on groundwater levels and on groundwater contributions to 
groundwater abstractions, the Wraysbury Gravel Pits SSSI and to the identified surface 
water receptors. Groundwater levels on the upgradient side of the structure would rise, 
and potentially lead to groundwater flooding, while groundwater levels on the 
downgradient side would fall and potentially lead to reduced available resource. 

 Creation or alteration of contaminant pathways 2.8.13

The M25 underpass and river culverts may create a pathway for groundwater 
movement between the structure and the ground, where an effective seal is not in 
place. This could act as a pathway for poor quality groundwater or contaminants 
mobilised during construction to be transported in the direction of groundwater flow. 
This could impact on groundwater quality in a downgradient direction and on surface 
water quality in identified surface water receptors. 

 Increased Areas of Hardstanding 2.8.14

There is the potential for a reduction in infiltration and recharge to the superficial 
deposit aquifer as a result of increasing the areas of hardstanding. This would reduce 
the available resource within this aquifer and could potentially reduce contributions to 
groundwater abstractions, identified surface water bodies and to the Wraysbury Gravel 
Pit SSSI. 

 Permanent Embankment 2.8.15

The placement of a permanent embankment has the potential to compact and reduce 
the permeability of the underlying superficial deposit aquifer. This could potentially 
reduce or change groundwater flow pathways within this aquifer and potentially impact 
on groundwater contributions to groundwater abstractions, identified surface water 
bodies and to the Wraysbury Gravel Pit SSSI. 

 Routine Discharges and Accidental Spillages: 2.8.16

Routine discharges to maintain the runway and accidental spillages during operation 
have the potential to impact on groundwater quality within the superficial deposit 
aquifer. 

 Operation of SuDS 2.8.17

The operation of infiltration type SuDS has the potential to impact on groundwater 
quality within the superficial deposit aquifer. The proposed surface water drainage 
strategy therefore avoids the use of infiltration type SuDS. 

 Piling of Structures 2.8.18

The presence of permanent piles in the subsurface may create a barrier to groundwater 
flow within the superficial deposit aquifer. This could in turn impact on groundwater 
levels, on groundwater yields at groundwater abstractions within the superficial deposit 
aquifer and on groundwater contributions to the identified surface water receptors and 
the Wraysbury Gravel Pit SSSI. 
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 Surface Water Drainage 2.8.19

The airport extension and associated highway improvements are likely to be 
constructed in phases. For each phase, the SuDS will be designed and constructed 
such that they will not increase the flood risk downstream nor pose a flood risk to the 
development itself.  

Most of the effects from the operational phase of the development are likely to be 
permanent.  However, they will be mitigated as they would otherwise continue for the 
duration of the development’s lifespan. 

During operation in the 2023 assessment year, the main effects are likely to be related 
to the following: 

• increase in the volume of water running off the site to nearby watercourses due to 
the increased impermeable area resulting from the development; 

• increase in the rate of water running off the site to nearby watercourses due to the 
increased impermeable area resulting from the development; 

• increased risk of pollutants being conveyed to watercourses or groundwater due to 
the use of de-icant and anti-icant  within the airport extension; 

• potential for fuels contamination of watercourses or groundwater due to the storage 
of fuels and/or chemicals on the airport site; and 

• use of herbicides and fertilisers in routine maintenance of agricultural areas will be 
reduced by the proposed development and could cause the nutrient and toxic 
concentration in surface runoff to be reduced thereby potentially reducing the 
likelihood of localised contamination of nearby surface or groundwater. 

 Potable Water Demand 2.8.20

The proposed airport extension will increase the demand for potable water resources 
due to the construction of the new terminal building and associated facilities. The 
additional demand will be partially offset through the loss of demand from relocated 
houses and commercial premises. However, the deep underlying major aquifer is fully 
committed and any abstractions from this are likely to have an effect on resource 
availability.   

 Operation - Mitigation Measures 2.9

 Flooding 2.9.1

The culverts and diversions will be designed to readily accommodate a 1.0% annual 
event probability (1 in 100 year) plus an appropriate allowance for climate change flood 
event and considerations will be made for events of a greater magnitude.  
Consideration will also be made for future development of the catchment upstream.  

All designs should, where feasible, comply with the Environment Agency’s design 
criteria and advice on best practice when designing culverts. This should include: 

• using single openings in preference to multiple barrels; 

• avoiding bends and changes of level within culverts; 

• avoiding the use of trash screens where possible; and 

• considering water levels and flow conditions at the entrance and exit to minimise 
change and reduce the risk of changing erosion patterns upstream or downstream. 
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 Floodplain Compensation Storage 2.9.2

There will be a loss of flood plain in three zones: areas that relate to the Colne Brook 
and Poyle Channel; areas on the River Colne and Wraysbury River at the airfield; and 
areas on the River Colne and Wraysbury River relating to the M25 link road.  Where 
possible, compensation areas have been identified in the same catchment and as close 
as practical to the lost floodplain.  At this stage it has been assumed there will be no 
loss of floodplain at the Heathrow Hub site. 

Whilst no modelling has been undertaken to test the compensation storage areas 
identified, the aim has been to identify both an area and volume that would match or 
exceed the area and volume of floodplain storage that would be displaced by the 
development.  If this runway option were to be selected, the levels within the 
compensation areas would need to be refined.  However as a first approximation it has 
been assumed that the typical or average level would be about 200mm below the flood 
level predicted for the 1% annual event probability (1 in 100 year) flood with allowance 
for climate change. 

At this stage no attempt has been made to account for a more extreme flood event. If 
this were to be required extra compensation storage would be required to 
accommodate the additional flood water. 

2.9.2.1 Colne Brook 

Approximately 22,000m³ of storage over an area of 113,000m² must be compensated 
for around the Colne Brook and Poyle Channel area to provide compensation at the 
standard of the 1% annual event probability (1 in 100 year) flood with allowance for 
climate change. Compensation Area 1 shown on Figure A1 (in Appendix A) assumes a 
floodplain of 45m outside of the channel, along the route of the diverted watercourse 
which would create a compensation area of 117,000m².  A finished level typically 
200mm below the predicted 1% AEP flood levels would provide a storage capacity of 
23,400m³.  The area and volume identified are both slightly greater than the estimated 
loss in this catchment.  If necessary, further potential compensation storage could be 
found to the west of the river diversion to serve for flood events of a greater magnitude.  

2.9.2.2 River Colne and Wraysbury River at the Airfield 

A storage volume of 55,000m³ is required to compensate for losses around the River 
Colne and the Wraysbury River over an area of approximately 184,000m² to provide 
compensation at the standard of the 1% annual event probability (1 in 100 year) flood 
with allowance for climate change. Three compensation areas have been located to 
account for lost flood plain in this region and are labelled as Compensation Areas 2, 3 
and 4 on Figure A1. These areas lie upstream of the proposed runway extension on the 
Wraysbury River and the River Colne. These sites have a total area of 321,000m².  A 
finished level typically 200mm below the predicted 1% AEP flood levels would provide a 
storage capacity of 64,200m³ at these areas. The area and volume identified are both 
slightly greater than the estimated loss in this catchment.   

2.9.2.3 M25 Link Road 

The realignment of the M25 link road will affect the River Colne and the Wraysbury 
River catchment south of the Airport development. An estimated 23,000m³ of flood 
storage over an area of 40,257m² will be lost due to the road at the standard of the 1% 
annual event probability (1 in 100 year) flood with allowance for climate change. 
Compensation Area 5 on Figure A1 indicates an area of 120,000m² that may provide 
appropriate storage compensation for the area lost. A finished level typically 200mm 
below the predicted 1% AEP flood levels would provide a storage capacity of 24,000m³ 
of compensation storage.  If necessary, further potential compensation storage could 
be found to serve for flood events of a greater magnitude. 
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 Disconnect Caused by Long Culverts (River Colne, Wraysbury River, Duke of 2.9.3
Northumberland River, Longford River) 

The disconnect caused by long culverts is primarily a function of two factors: smooth 
uniform channel beds which lead to uniform fast flow without quiescent zones where 
fish can rest; the absence of light and rapid transition from light to shade.  Each of 
these underlying factors can be mitigated to some extent. 

The channels through crossings will include a natural substrate in the bed and, to the 
extent practical, the banks.  The design of the substrate should encourage diversity and 
the formation of quiescent zones where passing fish and eels can rest.  This might be 
achieved by selecting a substrate with a wide grading such that quiescent zones form 
behind larger cobbles or boulders.  There are river restoration techniques which may be 
applied to create flow diversity such as stub groynes or deflectors.  Depending on the 
depth of natural substrate it may be possible to engineer an artificial pool and riffle 
sequence. With suitable selection and design of substrate this factor in the disconnect 
can be substantially eliminated. 

Lighting is a more complex subject and less well understood.  Dense planting at the 
entrance and exit of each crossing can help to reduce the sudden change from light to 
shade.  The provision of light wells within the crossing and possibly artificial lighting 
may help but the benefits are not clear and vary according to fish species.  Lighting 
may be useful and would need to be discussed with the local fisheries officer of the 
Environment Agency at detailed design stage.  If light wells were to be included due 
consideration would need to be given to maintaining airside security, the safety of 
pedestrians walking over the light well and either preventing aircraft and vehicles from 
passing over the light wells or ensuring their safety if they can drive over. 

The final mitigation option for long crossings is to consider whether their length can be 
reduced.  For example any crossings, particularly Wraysbury River, could potentially be 
moved west to avoid passing under the apron and just pass under the runway and 
taxiway.  If that is possible, the twin taxiway to the extreme west end of runway could 
be reduced to a single taxiway.  In general, crossing square to the runway will be 
shorter than a skew crossing and so should be preferred even if open channel 
diversions upstream or downstream of the airport are needed.  This is considered 
further in the options section of this note. 

 Avoidance of Bends 2.9.4

The crossing for the Wraysbury River is currently shown with a 90 degree bend and a 
gradual bend.  This would not be in accordance with the Environment Agency’s design 
guide.  The option of moving the upstream entrance to this culvert to the west such that 
the crossing passes straight under the airfield at right angles to the runway should be 
adopted if possible.  This would reduce the culverted length and would reduce the risk 
of blockage.  It would also eliminate blind spots. 

 Long Culvert – Access for Maintenance 2.9.5

Access is required to all culverts for inspection and maintenance.  As culverts become 
longer access becomes more difficult and more careful consideration of access needs 
is required from the outset.  For inspection, access would be required to visually inspect 
all parts of the channel and structure to confirm whether it is operating satisfactorily or 
whether maintenance is required.  Pedestrian access would be sufficient on shorter 
crossings but as the length increases supporting vehicular access may be required to 
carry instruments, hand tools and possibly confined space evacuation equipment. 

Broadly two levels of maintenance can be envisaged: light maintenance, requiring hand 
tools and small plant, possibly up to the size of a mini-excavator, to undertake cleaning, 
minor repairs, etc.; heavy maintenance which would include more substantial repairs 
and removal of any blockages which may require access by larger plant.  For shorter 
culverts access for heavy maintenance would usually be by excavation from above: 
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that is probably not appropriate under a runway so access for heavy maintenance 
should be from within the crossing itself. 

Access for inspection and light maintenance could be provided in the form of an access 
track set above normal flood levels, possibly defined as the flood with an annual event 
probability of between 10% and 20%.  The track would need to be about 4m wide for 
vehicles and with at least 2m headroom for pedestrians and small vans.  Depending on 
the width of the channel access may be required on both sides. 

An access 4m wide and 4 to 5m high would be sufficient for most mechanical 
construction plant to travel along a crossing.  The headroom and lateral clearance 
required to operate would vary depending on the type employed.  It is possible that all 
or part of the channel could be considered as part of the working space, but only if 
provision is made to divert the watercourse though another crossing or bypass culvert 
such that the channel would be substantially dry. 

 Limited Culvert Headroom 2.9.6

An air space or freeboard is a normal requirement for all bridges and culverts.  The 
minimum requirement is usually set to allow the passage of floating debris without 
causing blockage or impact damage to the structure.  Typically a minimum of 600mm 
freeboard would be provided above the highest design flood level.  Access for 
maintenance is another consideration that may influence the soffit level.   

The assessment has shown that headroom for either freeboard or access may be 
limited for some or all of the proposed crossings so possible design changes to mitigate 
this have been identified below. 

 Artificial Channels – Inverted Siphons 2.9.7

Both the Duke of Northumberland’s River and the Longford River are feeder canals to 
provide water for parklands in the western suburbs of London.  Whilst in general there 
is a presumption against inverted siphons, largely because of their inherent safety 
hazard and onerous maintenance requirements, as artificial channels it may be 
appropriate to consider whether inverted siphons could be used.  This would require 
the agreement of the Environment Agency and a check to confirm whether the flows in 
these channels could be temporarily interrupted if necessary to drain the siphon to 
undertake maintenance. 

If inverted siphon(s) are used then screens will probably be required at the upstream 
end and possibly downstream to prevent unauthorised personnel access and the risk of 
drowning. 

 Artificial Channels – Move Offtake Downstream of Airfield 2.9.8

Whilst both the Duke of Northumberland River and Longford River are currently fed 
from the River Crane upstream of Heathrow it is possible that the location of the 
offtake(s) could be moved to immediately downstream of the proposed runway and 
apron.  This would eliminate the need for inverted siphons but would reduce the overall 
length of open channel and would require a pumping station to deliver water from the 
River Crane at approximately 20mAOD to the feeder canals at 22.2mAOD and 
23.2mAOD. 

This option could be considered in combination with inverted siphons: the downstream 
pumped offtake could be used intermittently as necessary to ensure continuity of flow 
when the inverted siphons are drained for maintenance.  This would entail lower 
operational costs and associated carbon emissions. 
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 Manage Limited Access to the Natural Watercourse Crossings 2.9.9

Rather than try to increase the headroom on the natural watercourses to provide for 
inspection and maintenance it may be possible to mitigate poor access by managing 
the operational regime.  For example the need for inspection could be reduced by 
providing intensive high resolution CCTV coverage and associated lighting: this could 
reduce or even eliminate the need to access the crossing for inspection.  Managing 
maintenance access would be more difficult: access may be limited to moving along the 
channel invert so a means of diverting flows so that the channel is dry would be 
necessary.  Even then the headroom would limit the type of plant that could be used.  
Whilst this may be possible on the Wraysbury River the soffit to channel invert 
clearance on the River Colne would be only about 3m which would be very limiting. 

 Move Crossings West 2.9.10

The part of the runway which would cross over watercourses is rising from the east end 
(where it ties into the current runway at 23.5mAOD) at 0.5% to a flat section at the west 
end (at 32.5mAOD).  Moving any crossing further west will increase the headroom: 
100m west would give an additional 0.5m headroom in the crossing.   

For the River Colne it would be practical to move the crossing about 200m to the west 
to gain about 1m.  This would increase the soffit to invert distance to about 4m and give 
2m clearance (vehicular access limited to small vans) on a normally dry access strip. 

For the Wraysbury River it would be practical to move the crossing about 200m to the 
west to gain about 1m.  This would increase the soffit to invert distance to about 5m 
and give about 3m clearance (vehicular access limited to small to moderate sized vans 
and four-wheel drive vehicles) on a normally dry access strip. 

 Raise the Runway Levels 2.9.11

If the tie in to the existing runway level were to be moved to the east the runway levels 
in the vicinity of the watercourse crossing would be higher.  For example if the tie in 
were to be moved east by 800m the runway level would be raised by 4m at each 
watercourse crossing.  This would be sufficient to provide freeboard and limited 
vehicular access (about 2.5m headroom) at the Duke of Northumberland’s River and 
significantly improve access headroom at all the crossings.  This mitigation would 
require changes to the finished levels of the existing runway and taxiways as well as 
significantly more fill under the runway extension, taxiways and apron, which would 
need to be weighed against the clear benefits to access at the watercourse crossings. 

 Diversions (Colne Brook and Poyle Channel) 2.9.12

If the Colne Brook and Poyle Channel were to be diverted around the western 
perimeter of the runway there would be opportunities to provide replacement flood 
plain.  This would meet three mitigation needs: 

• Provision of floodplain to store and attenuate flood flows; 

• Provision of replacement floodplain habitat; and 

• Provision of space for the watercourses to adopt a natural meandering form and to 
permit the natural geomorphological development of the channel to continue. 

The watercourse in this location will remain as an open channel and connection with an 
adjacent flood plain will allow storage of flood water on the flood plain and habitat 
creation within this area.  The diverted watercourse will need to meander across the 
flood plain and the gradient and plan form between the new and old channel needs to 
be similar so as not to increase scour and induce turbidity and sediment problems.  
Riparian plants need to be planted along the course of the channel to ensure that the 
banks are stable and to provide a valuable habitat for fish and invertebrates. 
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 Offsite Fluvial Water Framework Directive Compensation 2.9.13

If it is not possible to provide adequate mitigation within the footprint of the 
development then compensation measures outside of the footprint will need to be 
considered.  Mitigation measures to meet good ecological status or potential have been 
identified by the Environment Agency for each of the affected waterbodies and are 
listed in Appendix F.  It should be noted that Heavily Modified Waterbodies have an 
additional Water Framework Directive classification step that considers whether all the 
mitigation measures required in order to reach good potential are in place.  If they are 
not in place, the waterbody is limited to moderate potential, whereas the objective for all 
Heavily Modified Waterbodies is to achieve Good Potential by 2027. 

 Staines Moor SSSI 2.9.14

Mitigation for the hydrological separation of part of the Staines Moor SSSI by the link to 
Junction 13 of the M25 would need further baseline data but is likely to include: 

• Frequent relief culverts to maintain hydraulic connectivity across the link road; 

• Collector distributor drains to incept flow paths, connect to the relief culverts and 
distribute the resulting flow; and 

• Provision of a drainage blanket under any embankment to link groundwater bodies.   

Similar issues arose during the design and construction of the A30 Bodmin to Indian 
Queens where Goss Moor and Tregoss Moor could have potentially been adversely 
impacted.  This award winning dual two lane highway has been successfully 
constructed incorporating the type of mitigation listed above. 

 Groundwater 2.9.15

The following mitigation measures could be used to reduce the potential impacts of 
operation on groundwater quality and quantity: 

• avoid the placement of permanent structures in the saturated zone, if at all 
possible; 

• incorporate passive bypasses within the design, which could comprise of a ‘blanket’ 
of permeable material, such as gravel placed below cuttings or around structures 
allowing groundwater to bypass the foundations of the permanent structures, 
without a rise in groundwater levels on the upstream side;  

• incorporate barriers or collars within any passive bypass structures to avoid these 
structures creating artificial flow paths;  

• provide low permeability plugs of cement-bentonite grout or clay in linear features 
to break any new contamination pathways; 

• storage of fuels and chemicals should be located away from SuDS, and soils which 
are highly leachable;  

• SuDS should incorporate pollution prevention into its design; 

• infiltration systems should not be located where contamination is already present. 
The location of SuDS should be informed through site investigation;  

• routine maintenance of drainage systems; 

• implement a regime of post-construction monitoring groundwater levels, including 
use of appropriate trigger levels and contingency actions; and 
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• maintain connectivity via relief culverts connecting collector distributor trenches up-
gradient and down-gradient of the embankment. 

 Surface Water Runoff - Long Term Storage  2.9.16

Long term storage should be provided outside flood compensation areas to either 
prevent or delay additional surface water runoff from being discharged to the receiving 
watercourse, typically through infiltration, rainwater harvesting or by restricting the 
discharge rate to 2l/s/ha. 

A calculation spreadsheet has been developed to calculate long term storage required 
to retain the additional volume of run off generated by the development. The sheet is 
based on ‘Rainfall Runoff Management for Developments’ (Revision E)52. 

The site has an area of approximately 400ha and, as exists, is predominantly greenfield 
in nature. The proposed development will increase the percentage of impermeable area 
within the site to approximately 80%. Calculations to establish the increase in run-off 
volume have therefore been based on a 400ha greenfield site being covered by 
approximately 80% with impervious surfaces, leaving 80ha of green space. A total long-
term storage volume of 68,500m³ is required based on these figures. 

The airport contains a number of proposed buildings, such as Terminal 6, remote piers 
and a hotel. Rainwater harvesting devices may be used to intercept approximately 
9,000m³ of rainfall from the roofs of proposed buildings during a rainfall event with a 
return period of 100 years and duration of six hours. This water may then be reused 
within the proposed buildings to reduce potable water demand by supplying toilet 
cisterns and irrigation systems. 

The use of infiltration devices to return surface water to ground is unlikely to be 
practical due to the relatively high levels of groundwater. Hence, the remaining 
57,500m³ of long term storage will be required in the form of storage devices that 
restrict runoff to 2l/s/ha. 

 Surface Water Runoff - Attenuation Storage 2.9.17

It is proposed to drain the extended airport site at rates equivalent to the greenfield 
runoff for the 1, 30 and 100 year key return period events, with an additional 30% 
allowance made for climate change for the 100 year event. The attenuated discharge 
will be conveyed to the receiving watercourses to mimic the existing regime, as the 
underlying ground conditions are generally unsuitable for infiltration. Permissible flow 
rates for these return periods are stated in Table 2.3. 

Attenuation storage will be incorporated within the airport and highway corridor, in 
accordance with the National Planning Policy Framework.  Attenuation storage will be 
provided to allow the discharge from the extended airport to be controlled to permitted 
runoff rates and it should be positioned outside flood compensation areas. A computer 
model of the surface water drainage for the airport has been constructed using the 
Source Control module of Microdrainage software. The model has been subjected to 
simulated rainfall events for the 1 in 1, 1 in 30 and 1 in 100 year events, with 30% 
allowance for climate change. These were run to demonstrate that sufficient attenuation 
storage will be provided to enable the peak runoff rate from the proposed development 
to be reduced to greenfield runoff rates for the storm return periods simulated.  

The results of this analysis indicate that attenuation storage with a maximum volume of 
approximately 250,000m³ is required to reduce the runoff from the impermeable areas 
within the extended airport to greenfield runoff rates for rainfall events with a return 
periods of up to and including the 1% annual probability scenario including an 
allowance of 30% for climate change. 

                                                      
52 Environment Agency, October 2013. Rainfall runoff management for developments, Environment Agency, Bristol 
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order to ensure that greenfield runoff rates are achieved when the site is considered in 
it totality. Runoff from highways that extend through the floodplain should still be 
directed via two levels of SuDS treatment to ensure that contaminants are removed. 

2.9.18.2 Runway, Taxiway and Apron Pollution Control 

Surface runoff from the extended runway and apron will be intercepted by high capacity 
linear drainage channels before being directed into a network of collector pipes, which 
will initially convey flows to a petrol/oil interceptor. This interceptor will help improve the 
quality of runoff under normal conditions as well as being sized to provide storage for 
any major spills.  

Subsequently, the runoff will be directed from the petrol interceptor via an online Total 
Organic Carbon (TOC) quality monitoring to detect the presence of de-icants.  If the 
TOC level is above an agreed trigger level the flow will be diverted to a polluted water 
holding tank. Polluted runoff will be attenuated within the polluted water holding tanks 
and released for treatment at a rate agreed with the treatment plant operator.  Where 
the runoff TOC is below the agreed trigger level it will be directed to clean attenuation 
ponds or tanks and will be released to a watercourse at the allowable discharge rate. 

As a failsafe it should be possible to manually divert all flows to the polluted water 
holding tank for the first two-runoff events following any de-icing activities. The polluted 
water holding tanks will also provide failsafe storage for spillages or discharges in 
emergencies, if the capacity of the fuel/oil interceptors is exceeded.  

2.9.18.3 Surface Water Runoff – Source Control 

Surface runoff from external areas, excluding adopted highways and runways, shall 
initially be intercepted by source control features, such as porous paving to obtain an 
initial level of treatment and attenuation. The attenuated runoff should then be directed 
via site control features, such as retention ponds and detention basins, to obtain a 
secondary level of treatment and to allow runoff rates to be restricted to greenfield 
runoff rates. 

Consideration has been given to the use of green roofs, as these systems have been 
used at Frankfurt and Stuttgart airports. However, runoff from roofs of buildings 
contained within the airport is proposed to be directed to rainwater harvesting devices 
in order to reduce potable water demand, to prevent any runoff from these areas from 
being directed to the watercourse and to avoid encouraging birds. 

The surface water drainage strategy has been developed assuming that infiltration will 
not be feasible due to the presence of elevated groundwater. Infiltration tests should be 
undertaken as the design is developed and filter strips, soakaway and infiltration 
features should be used wherever possible to allow the size of proposed SuDS to be 
reduced. 

 Potable Water Demand Reduction Strategy 2.9.19

The proposed airport extension will require considerable potable water resources. 
Approximately 246 residential dwellings and 65.5 hectares of employment land would 
need to be removed to enable the airport to be extended; therefore the additional 
potable water demand generated by the airport extension would be partially offset. 
However, the following measures will be incorporated into the airport extension to 
reduce overall water demand from and to allow potable water to be replaced in order to 
minimise additional stress that the airport extension will exert upon the available local 
and regional water resources: 

• water efficiency measures; 

• rainwater harvesting; and 
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• greywater recycling. 

These measures will minimise the additional potable water demand of the airport 
extension and will therefore minimise the effect on local water resources.  The use of 
water efficiency measures and grey water recycling systems will also reduce the peak 
foul discharge from the airport extension and will therefore minimise the impact on the 
existing foul sewerage network. 

 Consideration of Options  2.10

 Culverting as an Alternative to Diverting the Colne Brook 2.10.1

Culverting the Colne Brook under the end of the proposed runway extension has been 
considered as an alternative to diverting around the end of the runway.  However, the 
inverting diversion of the Colne Brook around the runway end would not significantly 
increase the length of channel and so any change in gradient would be small. In 
addition, a diversion would be naturally lit so the change from light to dark would not 
discourage migration of fish and other fauna.  With a diversion it would also be 
relatively simple to provide a natural substrate in the bed and banks of the diversion 
and to provide a hydraulically connected flood plain.  

The diversion has many potential beneficial attributes and the slight increase in length 
is not considered to be significantly adverse.  Therefore culverting the Colne Brook 
under the end of the runway should be discounted. 

 Multiple Watercourses in One Crossing  2.10.2

Given the number of watercourses that are associated with the River Colne network in 
proximity to the airport site, it may be appropriate to consider whether more than one 
watercourse could be located in one crossing.   There would be four approaches to 
consider, either:  

• combining two channels upstream of a crossing and splitting to flow downstream; 

• two channels within a single crossing; 

• changing the channel connectivity to move, for example, the divergence of the 
Wraysbury River from upstream to the airfield extension to downstream of that 
extension; or 

• two watercourses in adjacent crossings. 

Combining two channels upstream of a single crossing and splitting downstream would 
be complicated.  The difference in flood and invert levels between the various channels 
shows that any attempt at this approach would require a sophisticated splitter which 
would probably require active operation of gates rather than just a passive weir.  This 
approach is therefore rejected. 

Combining two channels in a single crossing might be possible with the main 
maintenance access located in the middle, particularly with the Longford River and 
Duke of Northumberland’s River which carry smaller flows.  For the rivers that have 
higher flood flows this option is likely to require excessive spans. 

Combining the flows from the Wraysbury River and the River Colne upstream of the 
airport and splitting the flow downstream of the crossing could be considered to be just 
a change in the location of the divergence of these two channels.  A larger waterway 
would be needed to carry the combined flow.  In principle both these changes would be 
possible, though detailed modelling would be required to confirm viability. 

Locating two crossings adjacent to each other may have benefits: a common central 
wall may offer savings on the cost of the structure and the possibility of diverting flows 
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between the two crossings may make maintenance in the dry easier.  A potential 
adverse effect would be that flood plain flows upstream of the crossing could alter the 
flow spilt between the two channels.  This option would need more detailed 
consideration to either rule it in or to rule it out and should be considered again at 
detailed design.  

 Option for Diversion of Twin Canals Downstream of Heathrow 2.10.3

Presently, the Duke of Northumberland’s River and the Longford River are distributaries 
which diverge from the River Colne immediately south of the M4 and immediately south 
of the A4 Colnbrook by-pass respectively.  These feeder canals then join at the north 
west corner of the Heathrow site and pass in twin canals south, past the end of the 
existing Heathrow runways and Terminal 5 before turning east along the southern edge 
of the Heathrow site towards London.  

In order to reduce the number of crossings required beneath the proposed runway 
extension it is suggested that further assessment is undertaken to determine whether 
the flows for the Longford River and Duke of Northumberland River could be retained 
within the River Colne channel until downstream of the Heathrow site.   

Combining the channels would result in only one crossing point being required.  
Downstream of the crossing, flow could then be diverted to the twin canals which would 
pass east to continue on their existing course.  However in the vicinity of Terminal 5 
levels in the Duke of Northumberland’s River are about 2m higher than in the River 
Colne and the levels in the Longford River are about 1m higher than in the River Colne.  
Therefore this option would be likely to require pumping to make it practical.  The 
combined flow within these two water courses is about 3m3/s under flood conditions 
which is considered to be realistic for pumping. 

 Flow Control to Mobilise Upstream Storage 2.10.4

The Environment Agency Flood Map indicates that extensive areas of land downstream 
of the runway extension are susceptible to flooding, particularly the land surrounding 
Staines. 

The proposed airport extension provides an opportunity for flow control structures to be 
provided within primary watercourses, upstream of the runway extension, to allow 
floodwater to be attenuated and temporarily stored upstream. This approach could 
potentially be used to reduce peak flows downstream of the runway extension to allow 
flood risk to be reduced, whilst also providing opportunities for further ecological 
enhancements upstream of the runway extension.  Such an approach would only be 
able to attenuate short duration peaks caused by runoff from paved surfaces within the 
catchment: it would not be able to attenuate the baseflow that is driven by flow from 
groundwater sources. 

A similar scheme has been developed for the North West Cambridge development, 
which enables downstream flood risk to existing properties in Girton to be reduced 
through the installation of flow control devices that enable peak flows to be reduced by 
up to 20% for rainfall events with a return period of up to 1 in 100 years. 

Hydraulic modelling would be required to determine the magnitude of reduction in 
downstream peak flows that may be achieved without affecting upstream boundary 
conditions. However, the proposed development could provide an opportunity for 
downstream flood risk to be reduced. 

 Channel Arrangement to Improve Dry Access for Maintenance 2.10.5

The crossing should be arranged to permit dry access for inspection and maintenance 
and if possible the option to undertake maintenance in the dry. Two options have been 
identified that would make this practical: 
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• If two watercourses were diverted through adjacent crossings then it may be 
possible to divert the flow from both through a single crossing to leave the second 
crossing dry for maintenance.  Control of flood plain flows would need to be 
considered at detailed design to ensure that flood plain flows do not affect the split 
of flow between the two watercourses; or 

• If a usually dry maintenance access is being created through each crossing it will 
be about 2 metres above the channel invert.  The space below that access could 
create a cell perhaps 6m wide and 1.5m high that could be used to divert low flows 
so the main channel through the crossing could be dry for maintenance.  The flow 
diversion arrangements would need to be addressed during detailed design. 

It is recommended that one or other option to create dry access for maintenance should 
be included in the detailed design. 

 Wraysbury River Alignment 2.10.6

The crossing for the Wraysbury River is currently shown with a 90 degree bend and a 
gradual bend.  The option of moving the upstream entrance to this culvert to the west 
such that the crossing passes straight under the airfield at right angles to the runway 
would eliminate the bend and reduce the culverted length.  If the crossing were to be 
moved further west, close to the proposed fire station it may be possible to reduce the 
culverted length to just that necessary to pass under the runway and taxiways and the 
river could be diverted in open channel around the edge of the apron extension.   

This option would offer not only environmental benefits but also costs benefits.  The 
practicality of locating the Wraysbury River Crossing close to the M25 tunnel and link 
road tunnel should be considered. 

If this alignment for the Wraysbury River were to be selected, then it would be 
necessary to question whether a twin parallel taxiway would be required to the extreme 
west end of the runway or whether a single taxiway would suffice.  If the second 
taxiway could be removed that would reduce the length of not only the Wraysbury River 
crossing but also of the two road tunnels. 

 Conclusions 2.11

The proposed development has the potential for significant impact on flooding and 
water resources.  However, the major impacts could be mitigated using proven 
technology.  The main potential impacts and associate mitigation are summarised 
below. 

 Fluvial 2.11.1

The footprint of the enlarged airfield and M25 link road would occupy a significant area 
of flood plain.  Compensation areas would be created by excavating on the edge of the 
flood plain adjacent to the development to replace the loss in flood storage and provide 
compensation habitat. 

The loss of natural watercourse by culverting or diversion would impact on achieving 
good ecological status or potential as required by the Water Framework Directive.  
Mitigation could be provided in part by good design of the new channels to incorporate 
diversity of form, continuity of a natural bed and minimising light/shade barriers.  Where 
diversions are in open channel the principles and techniques of river restoration would 
assist in mitigation.  In addition opportunities for off-site enhancement in the Colne and 
Crane catchments have been identified to compensate for unmitigated losses. 

The link road to Junction 13 of the M25 would potentially impact the hydrological 
regime of the Staines Moor SSSI.  This would require careful consideration during 
design and construction to provide hydrological connectivity to mitigate the impacts. 
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Inspection and maintenance of the long watercourse crossings under the runway, 
taxiway and apron for the River Colne, the Wraysbury River, the Duke of 
Northumberland’s River and Longford River will be challenging.  Access will need to be 
designed in for inspection and maintenance.  The design will need to consider the 
available headroom for access and mitigation for this aspect may require the runway to 
be realigned, so it starts to rise possibly 800m further east in order to climb over the 
long river crossings. 

 Groundwater  2.11.2

Construction activities could pose a threat to groundwater resources in the area.  These 
can be mitigated by good practice during construction to control the pollution risk from 
accidental spillage and by good construction planning to control risks from mobilisation 
of contaminated water and temporary changes to the groundwater that could be caused 
by activities such as piling and de-watering. 

The operational impacts would arise from permanent obstructions to groundwater flow, 
for example due to compaction under the runway and taxiway embankments and 
structures including the M25 tunnel and watercourse crossings.  All would need to be 
designed to avoid changes in flow paths: either though barriers to intercept new flow 
paths or with passive bypasses to maintain flow paths that would be blocked.  An 
increased risk of pollution would continue into the operational phase and would need to 
be mitigated through measures such as incorporating pollution prevention into SuDS 
design, avoiding infiltration where that might mobilise contamination and good practice 
in relation to the storage of fuel and chemicals. 

 Surface Water Runoff 2.11.3

The increase in impermeable surface associated with the proposed development would 
increase both the peak runoff rate and the total volume of runoff.  This can be mitigated 
by provision of attenuation storage and long term storage such as rainwater harvesting.  
The principles of design are well established and sufficient volume would be available. 

Airfields and highways are both associated with pollution derived from wear products 
and in the case of airfields from the application of de-icants.  Pollution from wear 
products would be mitigated by design features such oil interceptors and retention 
ponds as appropriate.  Surface water runoff from areas subject to de-icants would be 
kept separate such that water contaminated by de-icants can be diverted to treatment 
rather than being discharged via the normal attenuation storage. 
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APPENDIX A   

Figure A1 – Watercourse locations and floodplain compensation  
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APPENDIX B   – CONSULTATION WITH THE ENVIRONMENT AGENCY 

Letter dated 7 April 2014 
  





 
 
 
 
 
 
 

Appendices 
 
 
 
Appendix 1 – Surface Water Flood Risk 
 
Important Note: The London Borough of (LB) Hillingdon is now the competent authority on 
all surface water flood risk matters within Hillingdon.  The following comments are provided 
as advice only and should not outweigh any advice that you are given by LB Hillingdon.  We 
will not be in a position to provide further advice on surface water flood risk issues.  We 
recommend that you contact Vicky Boorman at LB Hillingdon on 01895 250111 for further 
engagement and advice regarding surface water issues. 
 
Q:  Please can you confirm that permissible surface water runoff rates from greenfield 

areas that are to be developed may be calculated using IOH124? 
 
A: Yes, IOH124 is appropriate for calculating greenfield runoff rates. 
 
Q: Please can you provide any guidance on preferred SUDS for airports? 
 
A: We do not have standard guidance on the design of SUDs specific to airports.  We 

recommend that you view the attached documents “Sites over 1 hectare factsheet” 
and “European Airport Greenroofs” for guidance. 

 
 Please note that the London Plan policies and any other local policies should also be 

adhered to. 
 
Q: Please can you confirm that surface water flooding should be prevented for rainfall 

events with a return period of less than 1 in 100 years, including a 20% allowance for 
climate change? 

 
A: The appropriate allowance for climate change should be used.  This is dependent on 

the lifetime of the proposed development.  Based on the expected timeframes and 
likely lifetime of the development, we would recommend a climate change allowance 
of 30% is used. 

 
Q: Please can you provide surface water management and treatment requirements? 
 
A: We recommend that the following standards are demonstrated as part of the surface 

water strategy: 
 

 Runoff rates: Peak discharge rates from site should not increase as a result 
of the proposed development, up to a 1 in 100 chance in any year including 
an allowance for climate change storm event.  Greenfield rates should be 
aimed for. 
 

 Storage volumes:  Attenuation storage volumes for all events up to a 1 in 100 
chance in any year including an allowance for climate change storm event 
should be provided on site.  

 



 Sustainable drainage techniques:  Sustainable Drainage Systems (SuDS) 
such as green roofs, ponds, swales and permeable pavements should be 
used where possible.  The SuDS hierarchy should be followed as you design 
the site.   
 

 Residual Risk: The residual risk of flooding should be managed and 
contained safely on site should any drainage features fail (e.g. pumps or flow 
control devices) OR during an extreme storm event.   

 

In addition to flood risk management, the discharge from airside drainage is 
regulated by the Environmental Permitting Regulations 2010.  The Airport currently 
has a number of permits, regulated by us, to discharge site drainage comprising 
Airport drainage and construction drainage.   

We expect a water strategy that identifies surface water which is non-contaminated 
and potentially contaminated.  The strategy should uphold the principle of pollution 
prevention, considering emergency planning and factor in the following principles of 
Pollution Prevention Guidance 22: 

 Contain at source 

 Contain close to source 

 Contain on the surface 

 Contain in the drainage system 

 Contain on the watercourse 

In addition the site wide water strategy should include: 

 Water quality, upholding the principle of pollution prevention - containment 
and sources, reuse, recovery, treatment – disposal.  

 Water resources, upholding a sustainable use of resources 
 

Apart from the risk of fuel and other hydrocarbons and the need for oil interceptors to 
serve areas such as taxiway, runway and car parking, the control of intermittent 
application of de-icant and anti-icant, which is potentially polluting matter, needs a 
detailed drainage strategy of containment and treatment.  
 
The Airport currently has a series of pollution control systems, which enables an 
assessment of the quality of their airport (surface water) runoff and inform a decision 
to divert, containment, treat and release to foul or surface waters (controlled waters).  
A containment strategy and Treatment strategy should both be encompassed within 
the Water Strategy. 

Under the Environmental Permitting Regulations 2010, the Permit holder (for 
example, Heathrow Airport Limited) has Permit conditions with environmental 
standards. Conditions are required to ensure compliance of WFD and to ensure no 
deterioration in river quality.   

 
Appendix 2 - Fluvial Flood Risk 



 
Q:  Please can you confirm that flood compensation storage is only required for 

floodwater generated by rainfall events with a return period of up to 1 in 100 year + 
20% climate change? 

 
A: It will need to be shown that any land raising or increase in built footprint within the 1 

in 100 chance (1%) in any year including an allowance for climate change flood 
extent can be directly compensated for, on a volume-for-volume and level-for-level 
basis to prevent a loss of floodplain storage.  A peak river flow climate change 
allowance of 20% would be appropriate. 

 
Q: Please can you provide details of floodplain compensation requirements?  
 
A:  Floodplain impacts should be avoided wherever reasonably possible for all events 

up to the 1% annual probability, including an allowance climate change. Particular 
priority should be given to maintaining the conveyance of flows within the channel 
and “functional floodplain” areas and ensuring that the flood regime (shape of the 
hydrograph) does not change for these frequent flooding events.  

 
Where floodplain impacts cannot be avoided, floodplain compensatory storage 
should be provided as substitution for the floodplain storage lost through the 
development.  This is to ensure the mass balance of floodplain storage capacity is 
maintained within the river catchment, or distinct part thereof.  This is critical where 
more or highly vulnerable receptors, such as dwellings, could be negatively impacted 
by changes to flood depth/extent/hazard for flood events up to the 1% annual 
probability flood, including an allowance for climate change. 
 
Where floodplain compensation cannot be provided on a level-for-level basis, wider 
catchment improvements / floodplain enhancements and other mitigation such as 
volume-for-volume (but not level-for-level) compensation may be provided elsewhere 
in the catchment.  Detailed hydraulic modelling will need to be undertaken to 
demonstrate how this storage will function and that risk to people and property will 
not be increased (and reduced where possible). 

 
 
Appendix 3 – Culvert Design 
 
Q: Please can you provide culvert design guidance/requirements? 
 
A: We have a general position against culverting mainly due to the associated impacts 

on flood risk and ecology and also on the aspirations of the Water Framework 
Directive.  It should be demonstrated that all opportunities to either divert or realign 
watercourses have been considered and given priority.  Culverting should only be 
considered if these options are not physically possible and we would expect to see 
full justification of why culverting is the only option. 

 
The length of any culvert should be restricted to the minimum necessary to meet the 
objective. The proposal must include appropriate assessment of flood risk and 
environmental impact. You should take into account the possible effects of climate 
change and future development in the catchment, on the watercourse, when 
calculating the capacity of the culvert. Mitigation measures such as mammal ledges 
must be incorporated within the design, and the work must be carried out using best 
working practice to minimise environmental impact.  
 
The following link provides a useful summary on culvert design: 
http://evidence.environment-
agency.gov.uk/FCERM/en/FluvialDesignGuide/Chapter8.aspx?pagenum=6 
 

 Please take particular note of Box 8.3 ‘Golden Rules’ of culvert design. 



 
 
Appendix 4 - Biodiversity and Conservation and Water Framework Directive (WFD) 
 
Q:  Please can you provide details of environmental/habitat continuity requirements? 
 
A: You will need to demonstrate that the proposals will not cause any deterioration to 

Water Framework Directive (WFD) waterbodies or change in the ecological 
conditions of the Special Protection Area (SPA).  This will need to be ensured and 
implemented through careful design, mitigation and provision of sites for ecological 
compensation. 

 
A WFD preliminary compliance assessment should be carried out as an initial 
overview of where likely impacts may occur and where possible mitigation measures 
can be realised.  This is essential at an early stage to see how the proposal will fit 
within the requirements of the Directive.  
 
The reason for this is that new activities and schemes that affect the water 
environment may impact the biological, hydromorphological and/or physico-chemical 
quality elements.  These impacts could lead to deterioration in the ecological status 
or potential of a water body which is not permitted under the Water Framework 
Directive (2000/60/EC) unless these changes are defensible under Article 4.7. 
 
New activities and schemes may also render proposed improvement or mitigation 
measures ineffective and therefore lead to the water body failing to meet its good 
status or potential objective.    
 
New activities and schemes must therefore be assessed to identify whether they will:  
 

 cause deterioration to the ecological quality elements 

 lead to a failure to achieve ecological objectives 

 prevent implementation of actions outlined within Stage 3 investigations 
thereby obstructing the achievement of ‘good’ status. 
 

Where a scheme does cause deterioration or failure to meet good status/potential 
objectives, in order to remain compliant with WFD, a series of conditions set out by 
Article 4.7 will need to be adequately demonstrated.  
 
We would like to draw your attention to the fact that during dry weather, the River 
Crane suffers from very low flows.  This is causing a WFD failure.  Please see the 
attached spreadsheet containing River Basin Management Plan Mitigation 
Measures.  We would very much welcome any opportunity to implement appropriate 
mitigation measures to address the low flow problem in the River Crane. 
 
The proposals are in close proximity to the South West London Waterbodies 
(SWLWB) SPA. The Environment Agency is a competent authority for working on 
wetland based designated sites.  In order to ensure the integrity of the SPA and the 
supporting wetlands, a Stage 1 Habitats Regulation Assessment will need to be 
carried out on the SPA and lakes noted ‘of relevance’ to the SPA. This should be 
carried out in accordance with guidance from Natural England and will need to 
dovetail with the WFD assessment considering the impact on lake waterbodies. 
 

Appendix 5 - Groundwater and Contaminated Land 
 
Q: Please can you confirm that infiltration may be considered in uncontaminated 

permeable areas of the site? 
 



A: Our records show that the proposed development is located on historical landfills.  
We are not likely to consider the use of soakaways appropriate in this location in 
order to protect groundwater from further deterioration and pollution via 
remobilisation of contaminants in soil and/or the creation of preferential pathways for 
contaminant migration. 

 
 If it can be demonstrated that the ground in question is not contaminated, then we 

would not preclude the use of soakaways, subject to their impacts being adequately 
demonstrated and addressed. 

 
The following information comes from the document GP3 (Groundwater protection: 
principles and practice) – Position Statement G9: 

  
We will only agree to the use of deep pit based systems (including boreholes or 
other structures that bypass the soil layers) for surface water or effluent disposal if 
the developer can show that all of the following apply:  
 
 there are no other feasible disposal options such as shallow infiltration systems 

(for surface water) or drainage fields/mounds (for effluents) that can be operated 
in accordance with current British Standards;  
 

 the system is no deeper than is required to obtain sufficient soakage;  
 

 pollution control measures are in place; 
 

 risk assessment demonstrates that no unacceptable discharge to groundwater 
will take place, in particular that inputs of hazardous substances to groundwater 
will be prevented; and  
 

 there are sufficient mitigating factors or measures to compensate for the 
increased risk arising from the use of deep structures. 

 
GP3 is available on our website here: http://www.environment-
agency.gov.uk/research/library/publications/144346.aspx  

 
 
Appendix 6 – Water Resources 
 
The following comments are provided solely from the perspective of water resources. 
 

Reservoir Capacity 
 
The proposal would have implications for the Wraysbury reservoir. The Lower 
Thames reservoirs (operated by Thames Water) are critical infrastructure for 
maintaining the water supply for the residents of London. The implications and 
mitigation options (for maintaining storage capacity) would need to be clearly 
understood as part of any detailed feasibility assessment.  

 Displacement of contaminated groundwater  

There are potential issues linked to land contamination (due to previous landfill 
activity) and/or possible implications of construction activities on local groundwater 
resources. This in turn could have implications for water quality both for the natural 
environment (e.g. local river systems) and/or existing abstraction rights (licensed or 
non licensed activities) within the affected area. The proposed construction method 
will influence how much displacement of groundwater might take place. These 
implications will again need to be clearly understood as part of any detailed 
feasibility assessment. The mitigation opportunities should equally consider options 
for re-use to minimise the use of potable water. 



 Moving and/or changing watercourses 

As it is likely that watercourses will need to be re-aligned and/or flow regimes 
changed, there could be significant environmental and/or regulatory 
implications. This will need to be clearly understood as part of any detailed feasibility 
assessment. 

 Operational Water Use 

The expectation is that with the additional passenger capacity there will be a higher 
water demand. This isn't a matter to consider now but at the appropriate time there 
will be a requirement to consider how the site will operate with respect to 
water efficiency and water re-use. We would expect Heathrow Airport to be 
exemplary in this regard. 
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APPENDIX C  – ‘GOLDEN RULES’ OF CULVERT DESIGN 

 
Taken from the Environment Agency’s Fluvial Design Guide 
(http://evidence.environment-
agency.gov.uk/FCERM/en/FluvialDesignGuide/Chapter8.aspx?pagenum=6) 

Size 

Design the culvert to flow freely (part-full rather than surcharged) unless there are 
overriding reasons to do otherwise.  

Choose a size that readily accommodates the design flow (for example, the 1% annual 
flood) with no appreciable increase in water level upstream. Allow for future 
development of the catchment upstream and for climate change effects (it is suggested 
that 20% is added to the estimated 1% flood to allow for this).  

Adopt a single barrel in preference to multiple barrels, so as to present the largest 
possible waterway through the culvert and hence reduce the risk of large debris getting 
trapped inside it. Multiple barrels are acceptable for large watercourses and they have 
environmental benefits if one or more of the barrels is above normal water level 
(reduced sedimentation risk and provision of passage for mammals). 

Length 

Adopt the shortest length possible. Fish will migrate through a short culvert, but will be 
discouraged by a long culvert. The shorter the culvert the less likely are problems 
associated with blockage, and the lower the hazard associated with unauthorised or 
accidental entry into the culvert. 

Invert Level 

The invert level of the culvert should generally be set lower than the existing bed level 
of the channel. This allows for any future re-grading of the watercourse and also 
promotes the formation of a more natural bed through the culvert (which helps to 
maintain ecological continuity). 

Trash and Security Screens 

Avoid – only install in situations where the benefits significantly outweigh the risks. 

Bends, steps, Changes of Cross Section 

Avoid – because they reduce the hydraulic efficiency and increase the risk of debris 
getting trapped.  

If a bend is unavoidable, adopt a long gradual bend.  

If the bend has to be sharp, provide an access shaft at the bend to afford easy access 
in the event of a blockage. 

Hydraulic Performance 

Should be investigated for very high flows and low flows, as well as for the design flow.  

If very high flows have the potential to overwhelm the culvert and cause flood damage, 
then options such as a flood bypass route should be considered.  

Low flows should be examined from the perspective of watercourse ecology. 
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APPENDIX D  – FLOOD AREA AND LEVEL NODE LOCATION  

Figure D1 1.0% plus climate change flood extent 

Figure D2  0.1% flood event extent 
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APPENDIX E  - MEASURES TO BE ADDRESSED IN CONSTRUCTION 
ENVIRONMENTAL MANAGEMENT PLAN 

General Measures 

The following mitigation measures could be used to reduce the potential impacts of 
construction on water quality and quantity generally: 

• To reduce the potential impact from spills and leaks comply with the Environment 
Agency’s Pollution Prevention Guidance; 

• All bulk materials and wastes used in the construction activities with the potential to 
pollute should be stored within appropriate storage facilities (bunded, secondary 
containment) and procedures should be implemented for handling, storage, 
transport and transfer, in order to minimise the potential for leaks or spills. Both 
storage tank and secondary bunding should be sufficient to contain at least 110% 
of the volume of being stored. 

• All refuelling activities should be undertaken in line with requirements set out in the 
CEMP. It should also be ensured that spill kits, containing clean-up/absorbent 
materials etc. are stored in close proximity to the refuelling areas and with any 
mobile fuel bowsers, and employees trained in their use and disposal. 

• A Spill Response Plan which should be developed and maintained by the 
contractor; and 

• Chemicals and materials should be clearly labelled and Material Safety Data 
Sheets will be displayed at point of storage. Chemical and material storage areas 
should be well maintained, neat and tidy, with adequate inventory control. The 
containment should be impermeable and resistant to the materials being stored. 
Requirements for the chemical storage should be set out in the CEMP. 

Surface Water Protection 

The following additional mitigation measures could be used for work adjacent or over 
watercourses to reduce the potential impacts of construction on surface water quality: 

• Control the use of wet cement and concrete to avoid drips and spillage into any 
watercourse; 

• Control washings from concrete mixers and equipment used to place concrete to 
avoid the release of washings to any watercourse; and 

• Construct watercourse crossings offline where practical such that the work is dry 
and risk of drips and spillage is eliminated. 

Groundwater Protection 

The following mitigation measures could be used to reduce the potential impacts of 
construction on groundwater quality and quantity: 

• Underground construction in the saturated zone should be avoided if at all possible; 

• Hydraulic barriers should be created around construction zones and groundwater 
recharge should be promotes, for example by discharging pumped water to 
recharge trenches, around cuttings, to maintain baseline groundwater and surface 
water conditions; 

• Cut-off structures should be installed around excavations, which are removed or 
broken through following construction, ensuring that where practical cut-off 
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structures are driven to sufficient depths to meet underlying strata or zone of lower 
permeability; 

• In the event that previously unidentified contamination is observed during 
construction, works in the affected area should cease and appropriate mitigation 
measures designed or an appropriate disposal process identified; 

• Activities near to drains, surface water courses and exposed sensitive soil areas 
should be controlled by the CEMP; and 

• Implement a regime of pre-, during and post-construction monitoring groundwater 
levels, including use of appropriate trigger levels and contingency actions. 
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 BIODIVERSITY 3.

 Introduction 3.1

This Technical Note covers the potential impacts from the proposed development on 
biodiversity.  

 Appraisal Framework Criteria and Relevant Policy  3.1.1

The biodiversity criterion has the following objective: To protect and maintain natural 
habitats and biodiversity. 

All developments considered in Phase 2 should aim to avoid harm to biodiversity and 
where possible provide biodiversity net gains, including through avoidance and 
mitigation of impacts. Schemes should provide clear strategies for mitigating 
environmental impacts, consistent with the relevant legal frameworks. 

The Phase 2 appraisal of biodiversity will consist of two distinct assessments. The first 
assessment will identify the sites of particular biodiversity interest, such as designated 
sites of international, national and local importance, and protected and priority species 
and habitats, present in the areas around airport schemes. The second assessment will 
consider at a high level the impact on Ecosystem Services, as defined in Natural 
England’s ‘National Character Areas’ (NCA) publications. 

This Technical Note covers the first assessment only. Further details on Ecosystem 
Services can be found in Chapter 9 of this Attachment.  

 Assumptions and Limitations 3.2

This is an intentionally high-level and preliminary analysis based solely on desk study. 
It is not intended to present a formal Ecological Impact Assessment as described in 
Institute of Ecology and Environmental Management guidelines. In order to confirm its 
conclusions if the scheme is shortlisted a full ecological assessment must be 
undertaken, which will include: 

• full suite of robust ecological surveys (covering both the development area and 
proposed habitat creation/enhancement areas) including protected and notable 
species surveys and habitat surveys; 

• bird surveys of relevant surrounding waterbodies including vantage point surveys to 
determine flightpaths; 

• detailed hydrological, hydro-geological, water quality, air quality, lighting and noise 
assessments, which will inform the more detailed ecological assessment; and 

• detailed design of mitigation strategies informed by thorough and up-to-date 
information regarding the location and population size of relevant protected species 
groups. 

 Methodology  3.3

The prioritisation of sites and species considerations in this technical note has taken 
particular account of the following legislative requirements: 

• Conservation of Habitats and Species Regulations 2010 (as amended) – this 
includes provisions for the special protection of some species (such as bats and 
great crested newt) and for internationally important wildlife sites, namely Special 
Protection Areas and Special Areas of Conservation; 

• Wildlife & Countryside Act 1981 (as amended) – this legislation provides many 
provisions including the partial or full protection of some species of plant and 
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animal (such as water voles and reptiles) and the protection of nationally important 
wildlife sites (Sites of Special Scientific Interest); 

• EU Water Framework Directive – this Directive identifies the requirement for 
Member States to achieve Good Ecological Status of rivers and other relevant 
waterbodies; 

• EU Birds Directive – this is the Directive under which Special Protection Areas are 
designated; 

• EU Habitats Directive – this is the Directive under which Special Areas of 
Conservation are designated; 

• Natural Environment & Rural Communities (NERC) Act 2006 – the NERC Act 
includes a range of provisions, the most significant of which for the purposes of this 
technical paper is the creation of a list of habitats and species under Section 41 of 
the Act which will be national priorities for conservation; and  

• Eels Regulations 2009 - River crossings and diversions present the potential to 
delay or prevent the migration of young fish and eel up rivers to feed and grow, and 
adult fish and eel from returning to the sea to spawn.  The common reasons for 
these problems may include excessive water velocities, inadequate depth or culvert 
diameter, sudden change of invert level between culvert and watercourse, rapid 
change in stream hydraulics at the upstream invert, lack of resting places, and 
accumulation of debris causing physical blockage or a combination of these 
factors.  Under the Eels Regulations 2009, which came into force in January 2010 
to support the UK in implementing the EC Eel Regulation, it will be necessary to 
ensure that measures are put in place to ensure the safe passage of eels.   

In addition, the National Planning Policy Framework published in March 2012 sets out 
current Government policy with respect to biodiversity and includes encouragement to 
planning authorities to avoid a net loss of biodiversity interest due to development and 
seek a net gain. 

The assessment baseline of the first biodiversity assessment will be defined by 
identifying all biodiversity features of international, national and local importance that 
may be affected by the airport schemes, comprising biodiversity protected in: 

• European Legislation: 

– Special Areas of Conservation (SAC); 

– Special Protection Areas (SPA); 

– Ramsar sites; and 

– European Protected Species. 

• Sites that have the same protection as sites in European Legislation: 

– candidate Special Protection Areas; 

– candidate Special Areas of Conservation; 

– candidate Ramsar sites; and 

– sites identified as essential for compensatory measures to mitigate 
adverse effects on SACs, SPAs and listed Ramsar sites. 

• National Legislation: 

– National Nature Reserves; 

– Sites of Special Scientific Interest; 
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– Ancient Woodlands; 

– Marine Conservation Zones; 

– species protected under the Wildlife and Countryside Act; and 

– priority habitat and sites holding priority species. 

• Regional and Local Legislation or Action Plans: 

– Local Wildlife Sites including Sites of Nature Conservation Importance; 

– Local Nature Reserves; and 

– habitats and species listed in the Red Data Book. 

Environmental capital has been assigned to these resources, correlating to the level of 
protection they are placed under in international, European or national legislation, or 
local protection policies. The inherent impact of a scheme on the biodiversity of these 
sites has been estimated, at a strategic level. 

The assessment considers the full range of ecological impacts including those of 
incidences of bird strike, changes to an area’s air quality, changes to an area’s noise 
exposure, and changes to the water environment. 

Biodiversity effects will be assessed firstly in terms of the environmental capital of the 
biodiversity feature likely to be affected, comprising: 

• the susceptibility of the feature to the change being proposed; 

• the replaceability of the feature; and 

• the importance and value of the feature. 

Reference is made to the UK post 2010 Biodiversity Framework and the Biodiversity 
2020 Strategy for England when considering impacts on biodiversity. 

Secondly the nature of the effect likely to occur, is considered, comprising: 

• the magnitude of effects of the airport scheme development, based on the scale of 
predicted change – this includes consideration of the airports’ operations, and 
therefore the ecological impacts of bird strike, the ecological impacts of noise and 
the ecological impacts of changes to air quality; 

• the duration of the effect; and 

• the reversibility of the effect. 

Any net gains to biodiversity will be captured in this methodology. 

Post-mitigation impacts have also been defined. Mitigations have been costed, and the 
achievability of suggested mitigations assessed. 

Professional judgement on the available scientific evidence will be used to provide 
reasoned and expert opinions on these criteria. Appropriate consideration will be given 
to receptor pathway links between habitats. 

The following sources of data have been used in preparing this note: 

• Multi-Agency Geographic Information for the Countryside (www.magic.gov.uk) – in 
particular data on Biodiversity Action Plan/Section 41 habitats and statutory 
designated wildlife sites; 

• Data on non-statutory designated wildlife sites and records of notable or protected 
species up to a distance of 2km from the site, supplied by the following local 
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biological records centres: Greenspace Information for Greater London, Surrey 
Biodiversity Information Centre, Buckinghamshire and Milton Keynes 
Environmental Records Centre; 

• Brian Briggs. 2007. The use of waterbodies in South-West London by Gadwall and 
Shoveler: implications for nature conservation. PhD thesis; 

• Five-year mean waterbird count data obtained from the Wetland Bird Survey for 
relevant waterbodies within and around the South West London Waterbodies 
Special Protection Area covering the past five years (where available); 

• Aerial photography and Ordnance Survey mapping; 

• Aviation sensitivity maps, produced by Natural England (2013), which identify 
nationally and internationally designated terrestrial nature conservation sites and 
protected landscapes that are likely to be sensitive to aviation impacts. The maps 
identify sites within a range of 0-22 km from airports, depending on the features of 
interest of the receptor site; 

• Joint Nature Conservation Committee for information on European sites; 

• Environment Agency: Fish Pass Manual - Measures will also need to be 
considered for the safe passage of fish, which is covered in the Environment 
Agency Fish Pass Manual53.  This provides a reference source for the information 
needed to develop or audit a fish pass proposal, and provides an overview of the 
processes, requirements and procedures that need to be followed when designing 
a fish pass; and 

• National Biodiversity Network Gateway.  

 Consultation 3.4

The Environment Agency and Natural England have been consulted during the 
preparation of this assessment and have provided guidance with respect to designated 
site impacts and biodiversity and conservation in relation to the Water Framework 
Directive (WFD).  

 Baseline 3.5

 Designated Sites 3.6

There are both statutory and non-statutory designated sites within 5km and 2km 
respectively of the airport expansion. These are illustrated in Figures 3.1 and 3.2. 

                                                      
53 Environment Agency (November 2010).  Environment Agency Fish Pass Manual: guidance notes on the legislation, selection 
and approval of fish passes in England and Wales, Environment Agency, Bristol. 
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The South West London Waterbodies and Wraysbury Reservoir SSSI are discussed in 
further detail below. 

3.6.1.1 South West London Waterbodies SPA and Ramsar site 

The South West London Water Bodies Ramsar and SPA comprise a series of 
reservoirs and former gravel pits that support a range of man-made and semi-natural 
open water habitats (828ha in total). They comprise important feeding and roosting 
sites for wintering wildfowl, in particular Gadwall Anas strepera and Shoveler Anas 
clypeata, both of which occur in numbers of European importance. Within the wider 
area there are a large number of other non-designated waterbodies, which also support 
bird species. Figure 3.3 shows the location of waterbodies that are identified as being 
part of the Wraysbury complex of the SPA (including waterbodies not covered by the 
actual SPA designation) and which are overflown by aircraft from Heathrow Airport. 

One part of the SPA (Wraysbury Reservoir) will lie approximately 350-400m south of 
the runway extension. There are other waterbodies in the area (including ones that are 
not actually designated as part of the SPA) that have been identified in research as 
having (historically at least) been part of the overall complex of sites which the SPA 
birds utilise. Of these, Queen Mother Reservoir lies 1.2km to the west of the proposed 
runway extension and Horton Gravel Pits lie c. 900m to the south west of the proposed 
runway extension. Neither of these actually constitutes part of the SPA. 

Research undertaken by Brian Briggs (2007)54 assessing the usage of the 
SPA/Ramsar by Gadwall and Shoveler, identified the main bird  flight routes between 
the reservoirs, in addition to favoured roosting and feeding grounds. Pertinent points 
from this report are detailed as follows: 

• The maintenance of internationally important numbers of Shoveler in the south 
west London area relies on the protection and management of complexes of sites, 
the individual components of which may each hold particular value for birds at 
different times of the day or winter, or even in different years;  

• Since 1992/3 there has been a decrease in the level of use of Wraysbury Reservoir 
(and Wraysbury I gravel pit) and Queen Mary and Queen Elizabeth II reservoirs by 
Shoveler. There has been an increase in the level of use of the Staines reservoirs, 
and Princes Lake; 

• Notable declines of Shoveler were shown to have occurred at Wraysbury 
Reservoir, which typically held between 100-200 birds during winters from 1990-
1996. Mean numbers dropped to zero by 2000 and have remained very low in all 
winters since then55. The site has been used primarily as a roosting area, and it is 
thought that Shoveler may have redistributed to other sites. The PhD thesis states 
that it seems likely that if decommissioning of the reservoir (which is not part of the 
Heathrow Hub proposal and is raised in the thesis on a purely hypothetical basis) 
resulted in the loss of a favoured roosting site, then Shoveler would adopt an 
alternative reservoir site, provided there were other undisturbed reservoirs 
available nearby; 

                                                      
54 Brian Briggs, Wolfson College, 2007. The use of waterbodies in South-West London by Gadwall and Shoveler; 
implications for nature conservation. 
55 The most recent WeBS data, from the 2010/2011 and 2011/2012 winters, show that the reservoir typically 
supports gadwall in single figures with a peak of 18 gadwall in November 2011. The only record of shoveler from 
the two most recent seasons is an average count of three birds in September. The reservoir does support 
relatively large numbers (hundreds on each winter monthly count) of coot, great crested grebe and tufted duck 
and modest numbers (tens on each count) of wigeon, mallard, goldeneye and cormorant. However these are still 
relatively small numbers given the size of the reservoir. The reservoir is used for watersports which will reduce its 
ability to support waterfowl. 
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• Gadwall has seen a steady decline in numbers. Reversing the decline relies on the 
provision of large numbers of macrophyte-rich habitats with little disturbance or 
disturbance-free zones; 

• Relatively few inter-site movements of Gadwall were observed and it seems likely 
that individual birds tend to remain on a site throughout a 24-hour period and use it 
for all behaviour types. Although the variation between sites was low overall, 
certain sites were used more regularly for particular behaviours; and  

• The report noted that in 2007 there were certain designated sites that had held very 
little value for some years for either of the citation species. The report goes on to 
state that, if Wraysbury Reservoir were to be removed from the SPA designation, 
the mean percentage of total Gadwall on SPA sites would only drop from 34.07% 
to 31.8%, and of Shoveler from 58.09% to 58.05%. 

Queen Mother Reservoir is not part of the SPA but lies 1.2km to the west of the 
proposed runway extension. However, according to WeBS data gadwall and shoveler 
numbers on this reservoir are particularly low with typical five-year mean peak monthly 
counts in September to March for the most recent five-year period of 2-5 gadwall and 
no shoveler.  The primary reason for the low usage of both Queen Mother Reservoir 
and Wraysbury Reservoir is low food availability (they are both concrete lined open 
water bodies with no marginal vegetation). Queen Mother Reservoir is also heavily 
used for sailing and windsurfing.   

From this study we know that the Queen Mother Reservoir and Wraysbury Reservoir 
are only used by very small numbers of Gadwall or Shoveler. Even though Wraysbury 
Reservoir is within the SPA designation it is clearly not a significant contributor to the 
overall maintenance of the gadwall and shoveler populations at the SPA and this is 
acknowledged in the independent PhD thesis. Neither reservoir (even Wraysbury, 
despite being within the SPA) is therefore important as an undisturbed location for the 
continued preservation of the SPA bird populations.   

The WeBS data indicates that the most important sites in this complex for gadwall are 
Kingsmead Gravel Pits (1.5km to the south west of the runway extension) and 
Wraysbury II Gravel Pits (2.3km to the south west of the runway extension) which both 
support hundreds of gadwall each month. None of the waterbodies in this area appear 
to support anything other than very small numbers of shoveler. 

3.6.1.2 Wraysbury Reservoir SSSI 

In addition to its status as part of the South West London Waterbodies SPA, Wraysbury 
Reservoir is also of national importance for its populations of great crested grebe and 
cormorant. Although populations of wintering gadwall and shoveler on Wraysbury 
Reservoir are now low (typically 0-18 gadwall and 0-3 shoveler per month) and have 
been since at least 2002, the most recent season’s WeBS data (from 2011/2012) 
indicate that the reservoir still regularly supports 100 - 300 great crested grebe and 20-
50 cormorant per autumn/winter month. While it is no longer a significant contributor to 
the SPA bird species populations therefore, it is still of high value for wintering birds 
generally. 

 Summary 3.6.2

Internationally important wildlife sites have the highest importance and as such the 
South West London Waterbodies Special Protection Area and Ramsar site is accorded 
very high importance. Nationally important wildlife sites are next in the tiering of 
importance and as such the SSSIs in Table 3.1 (including Wraysbury Reservoir SSSI) 
are accorded high importance. Sites of Metropolitan Importance for Nature 
Conservation are by definition some of the most important sites in London for wildlife 
and are therefore accorded medium importance, as are Local Nature Reserves. Sites 
of Borough Importance for Nature Conservation and Sites of Importance for Nature 
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Conservation (SBIs and SINCs) are of importance at a district/borough level and are 
accorded low-medium importance. 

 Habitats 3.7

In this section, habitats within and adjacent to the development footprint are discussed 
in order of relative importance. This importance has been determined through 
examination of local Biodiversity Action Plans for the relevant authorities (which identify 
habitats that are a particular priority for conservation in that district or borough) and the 
national Natural Environment & Rural Communities Act Section 41 habitat list. This list 
identifies those habitats which are a national priority for conservation action. At a lower 
tier are those habitats (discussed in this document under the term ‘other habitats’) 
which do not appear on any of the local Biodiversity Action Plans or NERC S41 list. 
This analysis of habitats present has been based entirely on desk-study sources 
mentioned earlier. 

The following habitats lie within the footprint of the airport expansion and Heathrow Hub 
proposals. 

 Biodiversity Action Plan/NERC Act S41 habitats 3.7.1

Approximately 16.2ha of deciduous woodland habitat (which is a NERC S41 habitat 
and a priority habitat in the Windsor & Maidenhead, Berkshire, Hounslow and 
Hillingdon Biodiversity Action Plans) is present within the footprint of the runway 
extension and the Heathrow Hub. 

Traditional orchards totalling 0.5ha lie within the footprint of the runway extension and 
Heathrow Hub. Traditional orchards are a NERC S41 and Hillingdon Biodiversity Action 
Plan priority habitat. 

There is approximately 11.6km of the Poyle Channel, Colne Brook, Wraysbury River, 
River Colne (which is also a Site of Metropolitan Importance for Nature Conservation) 
and Duke of Northumberland River within the footprint of the proposed runway 
extension along with approximately 6.8km of vegetated ditch habitat. The Eric Mortimer 
Raynor Memorial Lakes (approximately 6.3ha in size) lie within the western end of the 
runway extension footprint. Other ponds (including balancing ponds) totalling 
approximately 6.7ha also fall within the footprint of the proposed runway extension or 
Heathrow Hub. Ponds, lakes and flowing waterbodies are all local Biodiversity Action 
Plan priority habitats. 

 Other Habitats 3.7.2

In addition to NERC S41 and Biodiversity Action Plan habitats there are other 
vegetated habitats present within the development area footprint. These constitute 6ha 
of dense scrub, 68ha of pasture/rough grassland and a large number of field/river-side 
trees. In addition, Thorney Park Golf Course (46ha) lies within the footprint of the 
Heathrow Hub.  

 Fauna 3.7.3

The baseline summary below is derived from a combination of desk study (including 
data from MAGIC, the National Biodiversity Network and local records centres) and 
professional judgement given the habitat types present. 

The western end of the runway extension falls within an area identified on the National 
Biodiversity Network as a broad area for breeding curlew and snipe. The entire 
proposed runway extension lies within a broad area identified for breeding grey 
partridge and lapwing. 
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Local Records Centre data identify a range of species of conservation interest which 
have been recorded within 2km of the proposed runway extension and Heathrow Hub 
since 2000, some of which are summarised below: 

• Plants – arrowhead, river water dropwort, cornflower, great burnet; 

• Invertebrates - Long winged cone head Conocephalus fuscus, Bulrush veneer 
Calamotropha paludella, Dingy footman Eilema griseloa, Buff footman  Eilema 
depressa, White ermine Spilosoma lubricipeda, Buff ermine Spilosoma 
luteum, Small square spot Diarsia rubi, Southern wainscot Mythimna straminea, 
Beaded chestnut Agrochola lychnidis; 

• Birds – a range of uncommon birds, including European honey-buzzard, red kite 
and marsh harrier; there are also a large number of waterfowl associated with the 
various waterbodies in the area; and 

• Mammals  - several species of bat including Noctule, Serotine, Daubenton’s and 
Nathusius pipistrelle, as well as records of water vole, otter and brown hare. 

It is possible that any of these species could be present within the development site. 
Although they are not mentioned in records centre data, given the number of 
ponds/waterbodies and the presence of areas of woodland, scrub and rougher 
grassland it is very likely that great crested newts, common reptiles (slow worm, 
common lizard and grass snake) and badgers are also present within 2km and may all 
be using the development site. 

Without undertaking detailed surveys for particular species groups (which the Airports 
Commission, in discussions with Runway Innovations Ltd, has confirmed that they do 
not expect at this stage of the process) it is not possible to determine which of these 
species are actually present or their probable population sizes. It is therefore not 
possible to provide a definitive value on the natural capital provided by these species. 
Instead the valuation of the habitats present within the footprint of the development 
area must be used as a proxy, in that habitats of higher importance (e.g. wetland and 
woodland) are likely to support a wider range of notable species than those of low 
importance (e.g. pasture).  

 Assessment  3.8

 Construction Impacts 3.8.1

3.8.1.1 Permanent Landtake 

Designated sites 

In total, the unmitigated Heathrow Hub and proposed runway extension development 
would involve the permanent loss of the following areas of designated site: 

• East of Poyle Meadows Site of Nature Conservation Importance (2.9ha); 

• Arthur Jacob Local Nature Reserve (a 4.1ha wetland created from old sludge 
lagoons and including wet woodland) – although this site would not lie under the 
footprint of the extension, it is immediately adjacent and for the purposes of this 
technical note it is considered that it would not be possible to retain it in the same 
functional form with the airport adjacent; 

• The re-routing of the M25 at Junction 14 (and its associated slip roads) would 
involve effective loss of the entire 8.74ha of Management Unit 1 (Poyle Meadow) of 
Staines Moor SSSI, an area of neutral grassland that is currently classed as being 
in ‘Unfavourable Declining’ condition due to inappropriate cutting /mowing, 
inappropriate scrub control (scrub currently covers approximately 20% of the 
parcel), inappropriate weed control and under-grazing. According to the Natural 
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England condition assessment of this unit the grassland is tall, rank and scrub 
invaded and positive indicator species are no more than occasional at best. 

In addition, there are two potential options for creating a highways link between the 
M25 at Junction 13 and the Heathrow Airport southern perimeter road. The first would 
involve the dualling of the A3044 that runs between Staines Reservoirs and King 
George VI Reservoir. This would involve landtake from closely mown grassland that is 
technically part of the South West London Waterbodies SPA/Ramsar site (as the 
SPA/Ramsar site boundary comes up to the boundary of the existing highway). Due to 
the presence of the Special Protection Area this option is currently considered less 
environmentally feasible, although careful design of the road corridor and evaluation of 
the relative importance of the band of short grassland either side of the road to the 
integrity of the SPA could enable this option to proceed without adverse effects on the 
SPA. The existing A3044 is in cutting and screened from the main body of the SPA by 
steep embankments such that there would be no bird disturbance issue associated with 
dualling the road. 

The second option, which on the basis that it may be preferable to dualling a road 
through an SPA/Ramsar site is the central case, would be to create a new two lane 
dual link from Junction 13 of the M25 directly northwards to the airport southern 
perimeter road. This would avoid any impact on the SPA but would bisect Management 
Unit 12 of Staines Moor SSSI (currently classed as being in ‘Favourable’ condition). 
Although most of the physical area of this unit would remain it is possible (as a worst 
case) that the nature of major road construction through this Management Unit would 
result in hydrological changes that rendered a significant part of this Management Unit 
west of the River Colne as drier habitat than is currently the case, hydrologically 
separated from the River. While it would be able to retain considerable value this may 
make it for some of this management unit to retain the same interest features for which 
this land parcel is judged to be nationally important (namely, floodplain fen).  

This first step will be to ensure that the link road is located as close to the existing route 
of the M25 as possible in order to minimise fragmentation of the management unit. 
Following this it will be necessary to explore detailed design methods to ensure 
continued hydrological function of as much of the management unit as possible despite 
the presence of the link road. This has been achieved in other areas, such as through 
the design and construction of the A30 Bodmin to Indian Queens dual carriageway 
where Goss and Tregoss Moors (both internationally important habitats) could have 
been adversely affected. To avoid an impact the following mitigation was implemented 
and these would be examined during detailed design of the road scheme: 

• Frequent relief culverts to maintain hydraulic connectivity across the link road; 

• Collector distributor drains to intercept flow paths, connect to the relief culverts and 
distribute the resulting flow; and 

• Provision of a drainage blanket under any embankment to link groundwater bodies. 

It would also be necessary to further examine impacts of road noise and air quality 
effects on the residual elements of management unit 12, which cannot be analysed in 
detail at this stage. 

Although these mitigation measures can be delivered to minimise the extent of the 
management unit affected, for the purposes of high level land budgeting in this 
technical note, it has been assumed that as a worst case all 40ha of the SSSI west of 
the River Colne could effectively require compensatory replacement through habitat 
creation elsewhere. This provides the most precautionary analysis; the actual figure 
would be as far below 40ha as could be achieved using the mitigation methods outlined 
above. 
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3.8.1.5 Temporary Landtake 

Approximately 2.4km of watercourse (the Poyle Channel and Colne Brook) will be 
diverted around the runway extension. This would need to be done in stages such that 
no section of river was lost until the new stretch had been created. Therefore the new 
channels would need to be in place before the old channels were to be lost. If this is 
done then there should be no actual temporary landtake. 

 Operational Impacts (operation 2023) 3.9

 Disturbance of Wintering Birds 3.9.1

Although aircraft take-off and land in both directions, in general take-offs are more likely 
to be towards the west and landing from the east due to prevailing weather conditions.  

Currently, aircraft taking off from the runways at Heathrow have achieved 
approximately 1,000 feet (305m) in altitude by the time the airport boundary is reached 
and are at an altitude of approximately 3000 feet (900m) when Wraysbury Reservoir, 
Queen Mother Reservoir and Wraysbury Gravel Pits are overflown. Planes will continue 
to utilise similar flightpaths to current ones as a result of the northern runway extension. 
Figure 3.4 shows a schematic summary of current and expected future overflights 
arising from Heathrow Airport. 

Since they will be taking off closer to the reservoirs/gravel pits than is currently the 
case, they will be overflying the reservoirs/gravel pits at a lower altitude. However, that 
altitude will still be approximately 1000 feet (305m) which, while considerably lower 
than is currently the case, is still too high to result in noise-related disturbance of 
waterfowl at ground-level56.  

The Briggs study57 relating to the South-West London Waterbodies investigated 
disturbance to SPA birds and commented that waterfowl can easily habituate to noise-
based disturbances but not to water-based disturbances, therefore his investigation into 
disturbance of each waterbody gave water-based disturbance much greater weight 
than noise disturbance. This confirms other research which has reached a similar 
conclusion. Hill et al (1997)58 identified that frequent, high-intensity activities such as 
power boats using a lake constantly throughout the day, or hunters shooting regularly 
over a marsh, cause more disturbance than continuous low-intensity disturbances such 
as floodlighting, electricity generators, or planes arriving at, and departing from, 
Heathrow. Hockin et al (1992)59 identified that in general birds appear to habituate to 
continual noises so long as there is no large amplitude ‘startling’ component. Briggs60 
concluded in his research that ‘water-based disturbances have the greatest effect on 
birds, and that noise-based disturbances generally have little or no effect’. 

The M25 will be routed west at Junction 14 (through Poyle Meadow) and will therefore 
be brought closer to Wraysbury Reservoir at that point and Junction 14 itself will be 
removed. However, most of the reservoir is already adjacent to the M25 and the 
motorway will remain at the foot of the steep embankment which forms the reservoir 
and effectively hides the open water from the motorway.  

                                                      
56 Komenda-Zehnder S, Cevallos M & Bruderer B. 2003. Effects of Disturbance by Aircraft Overflights on Waterbirds – An 
Experimental Approach. Proceedings of the 2003 International Birdstrike Committee. This paper established that aeroplane 
overflights of waterbodies with large numbers of waterfowl did not result in significant disturbance if the aeroplanes remained at 
a height of more than 300m. Moreover, this was in relation to waterbodies that were not already close to airports, whereas the 
waterbodies west of Heathrow airport are already subject to extensive overflights. 
57 Brian Briggs, Wolfson College, 2007. The use of waterbodies in South-West London by Gadwall and Shoveler; implications 
for nature conservation. 
58 Hill, D., Hockin, D., Price, D., Tucker, G., Morris, R. & Treweek, J. (1997) Bird disturbance: Improving the quality and utility of 
disturbance research. Journal of Applied Ecology, 34(2), 275-88. 
59 Hockin, D., Ounsted, M., Gorman, M., Hill, D., Keller, V., & Barker, M. (1992) Examination of the effects of disturbance on 
birds with reference to the role of environmental impact assessments. Journal of Environmental Management, 36, 253-86. 
60 Briggs. 2007. Ibid 
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Noise modelling undertaken for this submission has identified that noise levels in the 
network of gravel pits west of Wraysbury Reservoir are already relatively high, at 
between 63dB and 66dB. Once the runway extensions are completed and operational 
this is expected to increase by approximately 6dB to between 69 dB and 72 dB. For 
context and ease of understanding, a change of 10dB equates to an approximate 
doubling of the perceived loudness of a sound. An increase of 6dB would therefore be 
perceptible (the threshold of perceptibility is an increase of over 3dB) but, taking into 
account the existing background, would not be a large enough change to result in 
disturbance. 

Importantly, no new areas would be brought into the noise footprint.  With careful 
design it would be possible to mitigate any noise effects (such as through the inclusion 
of noise bunds or screens) and conclude no likely significant effect on retained areas of 
the SPA/Ramsar. 

Birds hearing range is most sensitive between 1kHz and 4kHz, but their full range is 
similar to that of humans; in fact in general, birds have higher thresholds (are less 
sensitive) to a specific frequency (pitch) than humans. This means that if a human can 
hear a faint sound, birds at the same location might not be able to hear it.61 Studies at 
airports such as Coventry, Derry and Glasgow, appear to demonstrate that wintering 
bird populations quickly habituate to aircraft noise impacts and populations are not 
affected or deterred from the area in the longer term. Similarly, behavioural responses 
of wading birds to aircraft flyovers at various altitudes have been observed at a nesting 
colony in southern Florida, where a combination of helicopters and fixed wing aircraft 
were used in attempts to simulate regular airport traffic. In all of the tests, no bird that 
left its nest failed to return within five minutes and more significantly, in 90% of the tests 
the birds showed little or no reaction to the aircraft flying overhead62. 

As such, it is considered unlikely that there would be any noise-related impact on 
wintering birds using the SPA/Ramsar site or associated SSSIs and other waterbodies. 

Noise modelling has indicated that noise levels will increase above the 55dB contour 
over approximately 800ha (approximately 50%) of Windsor Forest & Great Park SAC 
and its constituent SSSI by approximately 3-6dB. Any noise impact on the SAC/SSSI is 
therefore also discussed in this impact assessment. However, the SAC/SSSI are 
nationally/internationally designated for their woodland habitat and their invertebrate 
populations, neither of which are susceptible to noise disturbance.  

 Air Quality 3.10

Increased numbers of aircraft have the potential to lead to changes in air quality 
(including nitrogen oxides and dust).  This can adversely affect nearby habitats by 
affecting acidity, photosynthesis, respiration and transpiration. It is likely that a degree 
of pollutants are present in the area as background levels.  Mitigation measures can be 
implemented to reduce the potential effects of air quality impacts; this will be examined 
further at detailed design stage. 

The Air Pollution Information System (APIS) website (www.apis.ac.uk) provides details 
of critical loads of atmospheric pollution which if exceeded would lead to habitat 
damage. However, no critical loads are provided for the habitat - open standing water – 
relied upon by the bird species that constitute the reason for designation of the SPA 
and most of the surrounding SSSIs. The APIS website states that “No Critical Load has 
been assigned to the EUNIS classes for meso/eutrophic systems. These systems are 
often phosphorus-limited, therefore decisions should be taken at a site specific level”. In 
this case, no likely significant effects are anticipated since the South West London 
Waterbodies SPA, like most freshwater environments, is essentially phosphate limited, 
rather than nitrogen limited, meaning that it is phosphate availability that controls the 

                                                      
61 Beason, Robert C., "What Can Birds Hear?" (2004). USDA National Wildlife Research Center - Staff Publications. Paper 78. 
http://digitalcommons.unl.edu/icwdm_usdanwrc/78. Accessed 21/05/13. 
62 Parsons Brinckerhoff Ltd, December 2006. London Ashford Airport at Lydd: Runway Extension Environmental Statement. 
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growth of macrophytes and algae. Phosphate inputs are not associated with aircraft 
exhaust emissions and no land vehicle movements will lie within 200m of any part of 
the SPA other than Wraysbury Reservoir, where the M25 already lies and which is 
separated from the motorway by a high embankment.  

 Interruption of Bird Flight-paths, Bird-strike and Bird Control Measures 3.10.1

The runway extension will be located 364m north of Wraysbury Reservoir which is 
closer than the current distance of 900m from Staines Reservoirs from the southern 
runway). However, 350-400m is still a considerable distance and in situations such as 
this in which the reservoir is already overflown the altitude of overflights is likely to be 
more of an issue than the lateral distance. 

There is no reason to conclude that bird control measures would need to be more 
extensive than currently undertaken for Heathrow airport, nor would they need to take 
place outside the airport boundary.  

From the Briggs PhD research it is known that there is an observed flightpath for 
waterfowl between the Queen Mother Reservoir and Wraysbury Gravel Pits to the 
south. No flightpath between Queen Mother Reservoir and Wraysbury Reservoir was 
identified and even if such a flightpath existed the geographical positioning of those 
waterbodies relative to both each other and the northern runway extension are such 
that there would be no requirement for waterfowl to fly through the extended airport 
boundary and runway airspace in order to travel between the two reservoirs. 

Although aircraft will be flying over the reservoirs/gravel pits they will be doing so at an 
altitude of at least 1000 feet (305m)63 which is much higher than the likely flight altitude 
of waterfowl travelling between the gravel pits and reservoirs in the area. As such no 
increased risk of bird strike is likely to arise.  

 Lighting 3.10.2

Any additional night lighting requirements associated with the construction and 
operation of the proposed development has the potential to displace birds from nearby 
designated sites.  However, given the distances between the new runways and the 
most disturbance-sensitive sites (over 300m) this can be mitigated through sensitive 
design of lighting to ensure that the area of light spill is minimized and does not 
increase illumination of habitats outside the airport boundary.  

 Disruption of Fish Passage 3.10.3

The creation of long culverts for several of the rivers that will be traversed by the 
runway extension could potentially disrupt fish passage if they are not designed 
appropriately. The disconnect caused by long culverts is primarily a function of three 
factors: smooth uniform channel beds which lead to uniform fast flow without quiescent 
zones where fish can rest, the absence of light and rapid transition from light to shade.  
Each of these underlying factors can be mitigated to some extent. 

 Disruption of Otter and Water Vole Passage 3.10.4

The culverting of long stretches of several rivers/brooks will effectively prevent the 
passage of otters and water voles along those culverted sections as the culverting 
process will remove all vegetation and since the culverts will be typically over 1km in 
length it is very unlikely that riparian mammals will pass through them. Otters in 
particular traverse long distances and it will be essential to ensure that overall 
connection of populations is not permanently disrupted by the culverting. Without 
mitigation this could therefore be a significant effect on the otter and water vole 
populations of the wider area, causing population fragmentation, beyond the actual 
direct loss of habitat. 

                                                      
63 Since aircraft taking off from Heathrow are already on average at an altitude of 1000 ft by the time they reach the airport 
boundary 
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 Water Quality and Hydrology 3.10.5

Current analysis by groundwater specialists and hydro-geologists involved in the 
Heathrow Hub scheme identifies that due to the distances involved and the limited 
underground works required, there should be no risk to local groundwater levels, and 
therefore water levels in the gravel pits that constitute a key part of the South West 
London Waterbodies SPA as a result of the Heathrow runway extension and Heathrow 
Hub.  

Any airport extension will involve water quality issues that require management, 
including runoff of chemicals such as airport de-icer and aviation fuel. However, there 
are standard control measures that would be deployed to ensure that these did not 
enter natural waterbodies. As such no adverse effect would arise. 

 Mitigation and Enhancement Measures 3.10.6

At the detailed design stage it will be necessary to undertake detailed habitat and 
protected/notable species survey of the development footprint and the surrounding area 
to inform a detailed impact assessment and mitigation proposals. However, using the 
extents of habitat loss that have been set out earlier in this analysis it has been 
possible to calculate the total scale of compensatory habitat which is likely to be 
required. 

For the compensation below a precautionary multiplier of 2.0 has been used i.e. to 
compensate for losses of mature habitat, twice as much new (and therefore immature) 
habitat should be created: 

• 18ha of species-rich neutral grassland to replace the loss of Poyle Meadow (Unit 1 
of Staines Moor SSSI);  

• 40ha of fen to compensate for the effective loss of the fen within Management Unit 
12 of Staines Moor SSSI (as a worst-case, please see mitigation measures to 
minimise the extent of this habitat loss, outlined below); 

• 4ha of swamp/wet grassland to compensate for loss of ‘East of Poyle’s Meadow’ 
SNCI; 

• 8.2ha of wetland (including wet woodland) to compensate for the loss of the Arthur 
Jacob Local Nature Reserve and also provide replacement habitat for any water 
voles and grass snake present and provide foraging features for bats and birds; 

• 26ha of ponds/lakes to compensate for the loss of Greenham’s Fishing Pond SNCI, 
the Memorial Lakes and other standing water; 

• 32.4ha of deciduous woodland to compensate for the loss of 16ha of existing 
woodland; 

• 1ha of orchards to compensate for the loss of 0.5ha of existing orchard; 

• 17.2ha of lowland meadow (beyond that required for Poyle Meadow); and 

• 6.8km of ditch , which would compensate for the loss of existing ditches and also 
provide replacement habitat for any water voles and grass snake present and 
provide foraging features for bats and birds. 

Therefore a total of 147ha of land and 6.8km of linear watercourse (ditch) will 
potentially be required to compensate for the loss of designated sites, wetlands or 
terrestrial BAP habitats. This land will need to be ‘discounted’ for any existing 
ecological value (and in turn some ecological receptors in the mitigation areas may 
need to be relocated at least temporarily) so the actual total area of land needing 
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 Mitigation of Effects on Staines Moor SSSI as a result of the New Link Road 3.10.7

This first step will be to ensure that the link road is located as close to the existing route 
of the M25 as possible in order to minimise fragmentation of the management unit. 
Following this it will be necessary to explore detailed design methods to ensure 
continued hydrological function of as much of the management unit as possible despite 
the presence of the link road. This has been achieved in other areas, such as through 
the design and construction of the A30 Bodmin to Indian Queens dual carriageway 
where Goss and Tregoss Moors (both internationally important habitats) could have 
been adversely affected. To avoid an impact the following mitigation was implemented 
and these would be examined during detailed design of the road scheme: 

• Frequent relief culverts to maintain hydraulic connectivity across the link road; 

• Collector distributor drains to intercept flow paths, connect to the relief culverts and 
distribute the resulting flow; and 

• Provision of a drainage blanket under any embankment to link groundwater bodies. 

It would also be necessary to further examine impacts of road noise and air quality 
effects on the residual elements of management unit 12, which cannot be analysed in 
detail at this stage. 

Although these mitigation measures can be delivered to minimise the extent of the 
management unit affected, for the purposes of high level land budgeting in this 
technical note, it has been assumed that as a worst case all 40ha of the SSSI west of 
the River Colne could effectively require compensatory replacement through habitat 
creation elsewhere. This provides the most precautionary analysis; the actual figure 
would be as far below 40ha as could be achieved using the mitigation methods outlined 
above. 

 River Enhancement 3.10.8

It will not be feasible to ‘create’ new lengths of river to compensate for those which 
would be effectively lost to riparian wildlife through the culverting of 8.4km of brook and 
river. However, it will be possible for the project to input into the existing river 
restoration and improvement requirements elsewhere in the relevant catchments in 
order to offset any impacts. For example: 

• Making a significant contribution to implementation of measures identified in the 
upcoming 2015 Thames River Basin Management Plan, to ensure improved 
resilience, deliver and support Good Ecological Status/Potential (European Water 
Framework Directive), and minimise likelihood of status deterioration. Including 
measures required to safeguard flow and function where new impacts are 
identified; and 

• Associated with this are a wide range of measures that need to be implemented to 
ensure that the Colne Catchment waterbodies achieve Good Ecological 
Status/Potential, including weir and bridge removals, creation of fish easements 
and fish passes, reinstating floodplain connectivity, improving sediment 
management, removing hard bank protection and regrading banks, deculverting 
and improving riparian buffer zones. It would be appropriate and possible for the 
Heathrow expansion and proposed development to aid significantly with the 
delivery of these initiatives. 

The delivery of such measures, if sufficiently extensive, would offset the adverse effect 
of culverting the watercourses. 
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 Air Quality 3.10.9

It will be necessary to undertake detailed air quality analysis of the proposed scheme. 
In order to avoid adverse effects on designated wildlife sites (other than the South West 
London Waterbodies, which have already been discussed and a conclusion of no likely 
significant effect reached) it will be necessary to undertake the following process, in line 
with Environment Agency and Natural England guidance: 

• determine the nitrogen deposition critical loads for the habitats for which the sites 
are designated; 

• determine whether the change in NOx concentrations or rate of nitrogen deposition 
will exceed 1% of the critical level/load or the predicted environmental 
concentration will exceed 70% of the critical level/load; 

• if so, determine whether this will result in an adverse effect on the site without 
mitigation; and 

• if necessary, introduce additional emissions controls to ensure that no adverse 
effect arises. 

 Species Translocation 3.10.10

In addition to the need to provide compensatory habitat it may also be necessary to 
implement some particular measures to ensure the translocation of some of the more 
sedentary species, such as:  

• Great crested newt trapping and relocation to receptor habitat – this is a standard 
technique used routinely in development projects across the UK and would follow 
Natural England’s Great Crested Newt Mitigation Guidelines; 

• Reptile trapping and relocation to receptor habitat – this is also a standard 
technique used routinely in development projects across the UK; 

• Creation of artificial bat roosts within newly created habitat – even if no actual 
roosts are present within the development footprint, it would be an enhancement of 
the local ecological resource to incorporate artificial roost features such as bat 
boxes on compensatory tree planting and other features; and 

• Closure of any badger setts within the development footprint and the creation of 
artificial replacement setts to aid relocation of any badger clans present - this is 
also a standard technique used routinely in development projects across the UK. 

 Maintenance of Fish Passage 3.10.11

The channels through crossings will include a natural substrate in the bed and to the 
extent practical the banks.  The design of the substrate should encourage diversity and 
the formation of quiescent zones where passing fish and eels can rest.  This might be 
achieved by selecting a substrate with a wide grading such that quiescent zones form 
behind larger cobbles or boulders.  There are river restoration techniques which may be 
applied to create flow diversity such as stub groynes or deflectors.  Depending on the 
depth of natural substrate it may be possible to engineer an artificial pool and riffle 
sequence. With suitable selection and design of substrate this factor in the disconnect 
can be substantially eliminated. 

Lighting is a more complex subject and less well understood.  Dense planting at the 
entrance and exit of each crossing can help to reduce the sudden change from light to 
shade.  The provision of light wells within the crossing and possibly artificial lighting 
may help but the benefits are not clear and vary according to fish species.  Lighting 
may be useful and would need to be discussed with the local fisheries officer of the 
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Environment Agency at the appropriate time if the scheme is recommended by the 
Airports Commission.   

 Maintenance of Otter and Water Vole Passage 3.10.12

In order to ensure that it is still possible for water vole and (particularly) otter to traverse 
the landscape between the area south of the runway extension and the area north of 
the runway extension it will be necessary to design the diversions of the Poyle Channel 
and Colne Brook such that they present suitable riparian habitat (preferably an 
improvement compared to the current channels) including appropriate bank height and 
slope and a wide riparian shelf or margin at the typical summer water level, as well as 
vegetated corridors that will enable otter passage without having to leave the river 
corridor during periods of high flow. It will also be important to design new ditch habitat 
being created on site in such a way that it provides a riparian link between the culverted 
rivers (as they enter and leave the culverts) and the diverted rivers, around the edges 
of the runway extension. 

 Post Mitigation Impacts 3.11

Provided that all the mitigation and habitat creation identified above was delivered 
appropriately and in a timely manner, there probably would be no significant residual 
impacts post-mitigation. This conclusion must however be subject to fuller 
consideration of baseline, impacts, effects and mitigation measures, and design of the 
latter, before it can be made definitively. 
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 AIR QUALITY  4.

 Introduction 4.1

The air quality constraints review has focused on eight local authorities including those 
that the proposed development is located in and the surrounding authorities. These 
local authorities include: 

• The London borough of Hillingdon; 

• The London Borough of Hounslow; 

• South Buckinghamshire District Council; 

• Slough Borough Council; 

• Runnymede Borough Council; 

• Spelthorne Borough Council; 

• The Royal Borough of Windsor and Maidenhead; and 

• The London Borough of Ealing. 

 Limitations 4.2

The air quality constraints review has focused on a review of available baseline data 
and policy for the proposed development.  Sufficient data is not currently available for 
the completion of an air quality modelling assessment of with development scenarios.   

 Air Quality Constraints 4.3

This section describes the air quality constraints for the proposed development with 
respect to policy and compliance with air quality objectives. 

The constraints review completed has gathered the following information for the 
aforementioned councils (please also refer to Figures 4.1 to 4.8): 

• Declared Air Quality Management Areas (AQMAs); 

• Continuous Monitoring Data; 

• Diffusion Tube Monitoring Data; 

• Details of the each council’s planning policies related to air quality; and 

• Details of each council’s Air Quality Action plans. 

For each local authority the constraints review has identified the following: 

• Areas where local authority monitoring has shown pollutant concentrations to be 
above the national objectives and that are located within an existing AQMA; 

• Areas where local authority monitoring has shown pollutant concentrations to be 
above the national objectives but that are not currently located within an existing 
AQMA; 

• Areas where local authority monitoring has shown pollutant concentrations to be 
just below the national objectives;  

• Areas where the proposals are anticipated to lead to significant sources of 
pollution; and 
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• A review of the Mayor’s Transport Strategy and local authority Local Air Quality 
Management Progress Report documents for each of the eight local authorities 
anticipated to be impacted by the proposed development has been completed to 
help identify the above areas of potentially adverse impacts.  

In addition, a review of the Mayor’s Transport Strategy (GLA, 2010) has been 
completed.  

The constraints review has identified air quality modelling to be undertaken at the 
detailed design stage and confirmed the need for mitigation which has been included 
within the design.  

 Planning Policy Constraints 4.4

The Mayor’s Transport Strategy (GLA, 2010) has the goal of improving the quality of life 
for all Londoners.  

The challenges include, amongst other, to improve air quality. The outcome of this will 
be to reduce air pollutant emissions from ground-based transport, contributing to 
achievement of the EU air quality targets. 

Paragraph E25 of the strategy, on air quality states: 

“Air quality in London is the worst in the country. It exacerbates heart and lung 
conditions such as asthma, particularly in children, older people and those with poor 
health. The Mayor has a legal obligation to meet national and European targets for 
reducing concentrations of particulates (PM) and oxides of nitrogen (NOx). The strategy 
therefore promotes incentives to use low emission vehicles, develops the current Low 
Emission Zone (LEZ) and takes a lead by promoting a cleaner public service fleet, 
including buses, taxis and Greater London Authority (GLA) Group vehicles.”  

Paragraph E27 or the strategy, on improving health impacts states: 

“Transport is a key determinant of health and wellbeing, with direct effects through … 
air pollutants…”  

Paragraph 343 of the strategy states: 

“Air quality is also a serious issue at Heathrow. The airport is at risk of failing to meet 
EU NO2 maximum limit values in 2015. Surface access trips further compromise air 
quality: an extra three million car trips per year are forecast between 2010 and 2015. 
Measures to improve air quality are outlined in section 5.21 and policy 3 of the draft 
Mayor's Air Quality Strategy.” 

Chapter 5.21 of the strategy, on improving air quality Identifies NOX and PM10/PM2.5 as 
the main pollutants of concern in London, and acknowledges that emissions from 
transport are adversely affecting the health of Londoners.   

The strategy proposes behavioural changes, reducing emissions from public transport 
and the public sector fleet, reducing emissions from private vehicles and tackling 
hotspots to improve air quality and reduce the effects on the heath of the London 
population.   

Paragraph 558 of the strategy states that:  

“The highest levels are found around busy roads and diesel-operated rail lines, with a 
clear concentration around Heathrow.” 

Paragraph 561 of the strategy confirms that: 

“In 2015, the NO2 limit values will be exceeded across Greater London, particularly 
around Heathrow, in central London and near major roads.” 
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Through the review of planning policies a number of them have been identified as 
posing constraints to the proposed airport expansion. These policies include the 
following key targets in relation to proposed developments: 

• Ensuring development doesn’t result in deterioration of local air quality and 
ensuring the protection of both existing and new sensitive receptors;  

• Ensuring that all major development within AQMAs demonstrates air quality 
neutrality or contributions to improvements in local air quality; 

• Ensuring new developments support sustainable means of transport and make 
appropriate provision for reducing the need for travel, and; 

• Ensuring new development includes appropriate air quality mitigation measures 
where necessary to ensure impacts are minimised. 

There are also some specific Air Quality Action Plan measures which are directly 
relevant to the expansion of Heathrow airport, including those in the Hillingdon and 
Hounslow Air Quality Action Plans. 

The Hillingdon Local Air Quality Action plan includes actions specific to Heathrow 
airport, which therefore have the potential to pose constraints on the proposed 
development. These actions include: 

• “Ref 4.01: Continue to oppose any further expansion at Heathrow that leads to 
negative air quality impacts. 

• Ref 4.05: Quantify and pursue emission reductions for all new on-airport 
development. 

• Ref 4.19: Develop best practice guidelines to ensure air quality impact 
assessments are integral part of relevant transport and transport infrastructure 
proposals, and that appropriate mitigation measures are an inclusive part of any 
scheme.” 

The Hounslow Local Air Quality Action plan also includes actions specific to Heathrow 
airport, which therefore have the potential to pose constraints on the proposed 
development. These actions include:  

• “Ref. 4.4 Support London Borough of Hillingdon in various actions, such as auditing 
ATM limits and BAA Heathrow Air Quality Action Plan, pursue emission reductions 
on the airport, quantify impacts of the BAA Air Quality Strategy and Surface Access 
Strategy, and develop best practice guidelines to ensure air quality impact 
assessments are integral part of development proposals, and the appropriate 
mitigation is taken; 

• Ref. 4.5 Work with other Boroughs to evaluate best practice from European and 
International airports with regard to minimisation of air quality impacts and assess 
feasibility of application at Heathrow; 

• Ref. 4.6 Work with other Boroughs and BAA to review air quality monitoring regime 
at Heathrow and identify any potential gaps, strengthen the existing BAA 5 year 
action plan, establishment of code of practice for airlines best operating practice to 
maximise reduction of emissions; 

• Ref. 4.7 Work with the Mayor to introduce a Heathrow specific Low Emission Zone, 
accelerate take up of cleaner vehicle technology, set target for modal shift, specific 
emissions criteria for vehicles routinely using the airport, minimise the air quality 
impacts of freight deliveries to and from Heathrow, and promote use of bus priority 
guided buses and high occupancy vehicle lanes in the Heathrow area; 
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• Ref. 4.8 Lobby Central Government to pursue more stringent emission standards 
for plant, aircraft and airside vehicles; 

• Ref. 4.9 Reducing fares on the Heathrow Express to achieve modal shift; 

• Ref. 4.10 Review airport passenger duty (APD) with a view to public transport 
improvement; and 

• Ref. 4.11 Work with National Government to ensure the use of all relevant fiscal 
measurements to reduce emissions from and around Heathrow in order to achieve 
the 2010 EU limit, this could include surface access charge and/or landing charges 
scheme differentiated by emission levels.” 

 Assessment of Local Air Quality  4.5

Through the review of local authority monitoring data and AQMAs completed to date, 
the following general constraints have been identified across all local authorities: 

• AQMAs which are designated within 200m of roads likely to be affected by the 
proposed development would potentially be subject to increases in pollutant 
concentrations of NO2 and PM10 due to increases in local road traffic accessing the 
airport (for the majority of councils the AQMAs have been declared for annual 
mean concentrations of NO2, however in Ealing the entire borough is declared for 
24-hour PM10 and in Hounslow the council is in the process of completing detailed 
assessment to see if the existing AQMA for annual mean NO2 should be extended 
to cover 24 hour PM10 and hourly mean NO2);  

• Areas where monitoring has shown there to be exceedences of, or concentrations 
just below, the annual mean objectives which are close to the strategic road 
network (M4, M25 and A30).  Without the modal shift promoted by the Heathrow 
Hub these areas would potentially be subject to increases in pollutant 
concentrations due to increases in local road traffic accessing the airport. Detailed 
dispersion modelling of the local road network and aviation emissions will be 
undertaken at the detailed design stage;   

• Similarly, this would also be the case for similar areas near to other roads in the 
borough where concentrations are already elevated due to road traffic, the impact 
on which would be dependent on the magnitude of changes in traffic; 

• Areas immediately around the airport have the potential to be affected by increases 
in aviation fuel being burnt during taxiing, take off and landings, increases in airport 
support vehicle movements and any additional on-site heat and power generation. 
These all have the potential to result in increased pollutant concentrations and 
possibly aviation gas odour impacts at receptors close to the extended and existing 
runways;  

• Areas around tunnel portals associated with the design may be subject to 
increases in pollutant concentrations as the emissions running through the tunnels 
are emitted by the movement of the cars;  

• Areas around new car parking and access routes to car parking at the proposed 
Heathrow Hub may be subject to increases in pollutant concentrations due to the 
increase in vehicle movements; 

• Areas around the construction sites would potentially be subject to impacts from 
demolition, earthworks, construction and transfer of construction dust onto the local 
road networks; and  

• Areas around the construction sites would potentially be subject to temporarily 
elevated emissions from site plant and construction traffic on the local road 
network.  
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 Mitigation Measures 4.6

This section describes the wide range of embedded mitigation included in the proposed 
development plans and also discusses the likely continued importance of air quality and 
mitigation in the Heathrow area in the opening year of any proposals (assumed to be 
2023). 

 Embedded Mitigation  4.6.1

The proposed development already includes embedded mitigation in the form of the 
runway proposals and also the Heathrow Hub during operation, which is expected to 
provide a modal shift of approximately 38-50% of passengers moving from the use of 
cars to public transport access to the airport.  This is a key element of the proposals 
and will minimise any increase in Heathrow related traffic leading to a reduction on the 
effects of the expansion at Heathrow on air quality.   

The strategy outlined below focuses on the mitigation measures already included in the 
design along with some additional refinements to ensure compliance with relevant local 
planning policy and to avoid significant impacts in areas identified as being above or 
close to the objective values. 

 Operational Phase 4.6.2

The below list of measures below are proposed to offset adverse air quality effects 
during operation. 

• Ensuring off site emissions from road vehicles are minimised through provision of 
the Heathrow Hub to provide improved connections between the public transport 
network and the airport to maximise modal shift for all Heathrow users; 

• The Heathrow Hub will also minimise the impact on the existing local road network 
by providing direct links from the Hub itself to the M25 and through use of an 
Automated People Mover (APM) to transport passengers once at the Hub;  

• Minimising adverse impacts on sensitive receptors near to the Heathrow Hub by 
adjusting the proposed infrastructure layout where possible to maximise the 
distance of new routes and car parking from receptors. This will be further refined 
at detailed design; 

• Incorporate the use of ventilation systems within the proposed M25 tunnel to 
reduce build-up of emissions at tunnel portals, with vent outlets being located away 
from receptors; and 

• Through use of the extended runway the number of take-offs from the existing 
boundary will be reduced, so that the greatest emissions are closest to the centre 
of the airport and not at the boundaries closer to receptors. 

Heathrow airport has a number of policies and actions in place to reduce emissions and 
it is assumed that this will continue to be implemented and improved. Such measures 
include:  

• Planes using the airport are encouraged to have the lowest possible emissions and 
use optimised thrust take-off techniques; 

• Ensuring additional on-site emissions from aviation are minimised through the 
development of take-off/landing and taxiing schedules to reduce the amount of time 
planes are sat stationery with engines idling; 

• Ensuring additional on-site emissions from support vehicles are minimised through 
use of low emissions or electric vehicles; 
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• Ensuring any additional emissions from on-site heat and power generation are 
suitably mitigated, whether by design or using secondary abatement technologies; 
and 

• Providing aircraft power and air conditioning on parking stands so that aircraft do 
not need to run their engines, operating a Clean Vehicles Programme to promote 
low and zero emissions vehicles among airport companies, and incentivising 
airlines to use the cleanest aircraft through lower landing charges for cleaner 
aircraft. 

 Construction Phase 4.6.3

The list of measures below is proposed to offset adverse air quality effects during 
construction of proposed extension and Heathrow Hub. 

• During construction, material will be mainly delivered by rail freight to the airport 
which will help minimise any additional emissions in comparison to delivery of all 
material by HGVs; 

• Employ best practice measures to minimise impacts from demolition, earthworks, 
construction and track out to the extent where no significant impacts occur; and 

• Design access routes using during the demolition, earthworks and construction 
phases to avoid travelling through areas of poor air quality where possible.  

 Mitigation and Future Air Quality 4.7

The above mitigation strategy has been designed assuming that air quality could still be 
a key issue in 2023 on the basis that ambient air pollutant concentrations do not 
improve as quickly as currently described by Defra/DfT emissions predictions by the 
proposed opening year in 2023. However, it is currently anticipated that some future 
improvements in emissions rates from road traffic and point sources will result in 
improved ambient local air quality, albeit at a potentially reduced rate.  

These improvements are anticipated following the uptake of vehicles which are 
compliant with Euro 6 Emissions Standards (the Euro 6 standard will come into force 
from 1 January 2015 for the registration and sale of new types of cars), alongside the 
implementation of the Draft Sustainable Design and Construction Supplementary 
Planning Guidance (GLA, 2013) which will include measures to ensure that point 
source emissions meet set emission standards.  

With these anticipated improvements in local air quality, it may be that the extent to 
which mitigation is required to ensure impacts on local air quality becomes reduced.  
However, as there is some uncertainty in these improvements, it is currently assumed 
that only limited improvements may occur and that the mitigation proposed above will 
be required.  

The details of any mitigation will be confirmed during the detailed design phase 
following air quality modelling.  

 Detailed Design Stage Air Quality Assessment 4.8

Further work will be completed at the detailed design stage to demonstrate the effect of 
and refine mitigation strategies proposed to ensure deliverability for air quality. This will 
include the following: 

• Engagement with the eight local authorities to discuss the proposals and establish 
the view of the authorities with respect to proposed mitigation options;     
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• Screening of any anticipated approximate traffic changes along the road network to 
identify a likely area that could be affected by the proposal for air quality to better 
focus the evaluation of air quality risks and mitigation measures proposed; 

• Targeted modelling of the local road network in key risk locations where changes to 
the layout are proposed e.g. modelling of tunnels to demonstrate whether any new 
receptors experience elevated pollutant concentrations or to establish the best 
location for extract ventilation outlets; 

• Modelling of air quality impacts from aviation emissions; 

• Modelling air quality impacts from proposed on site heat and power provision; 

• Combining road, aviation and on-site emissions to provide an overall evaluation of 
air quality effects; and 

• Quantification of the reduction in emissions from support vehicles when using clean 
vehicle technologies. 

 Summary 4.9

The air quality constraints review has gathered available information from eight local 
authorities in order to establish baseline air quality conditions, relevant planning policy 
and Air Quality Action Plan actions. This review has identified that there are existing 
areas of poor air quality within the study area and in particular along the strategic (e.g. 
M4, M25) and local road network (e.g. A4, A3044, A30). There are also important air 
quality specific policies on the proposed Heathrow Airport expansion.  

The proposed expansion has been considered in relation to the existing air quality 
conditions as part of the review. Given the existing areas of poor air quality and taking a 
conservative view of the improvements in air quality predicted over time, the review has 
identified that there is the potential for adverse air quality impacts. The assessment has 
therefore provided a comprehensive summary of mitigation measures, confirming that 
those embedded in the design are included in order to avoid air quality impacts as a 
result of the scheme. Furthermore, the assessment provides some additional mitigation 
refinements to ensure compliance with the relevant local planning policy and to avoid 
significant impacts in areas identified as being above or close to the objective values.   

A wide range of measures are included in the proposed development, with a key 
element being the inclusion of the proposed Heathrow Hub within the design. The 
Heathrow Hub would promote a modal shift in the type of transportation that 
passengers use to access the airport, with a 38-50% shift from private cars to more 
sustainable rail transport for Heathrow passengers. This will reduce the increase in 
Heathrow related traffic and hence minimise the effect of the expansion at Heathrow on 
air quality. 

The mitigation strategy presented has been designed assuming that air quality could 
still be a key issue in 2023 and that mitigation will therefore be required. This is based 
on the assumption that baseline air pollutant concentrations do not improve as quickly 
as currently described by Defra/DfT predictions by the proposed opening year of 2023.  

However, it is currently anticipated that some future improvements in emission rates 
from road traffic and point sources will result in improved ambient local air quality, albeit 
at a potentially reduced rate. With these anticipated improvements in local air quality, it 
may be that the extent to which mitigation is required to ensure impacts on local air 
quality is reduced.  Nonetheless, as there is some uncertainty in these improvements, it 
is advisable to assume that only limited improvements may occur and that the 
mitigation proposed is required to ensure deliverability for air quality.  
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 CARBON  5.

 Introduction 5.1

This Technical Note considers the carbon footprint associated with the proposed 
development.  

 Appraisal Framework Criteria and Relevant Policy  5.2

The Airports Commission’s Appraisal Framework identifies five areas where carbon 
emissions may change as a result of an airport scheme: 

4. increased airport capacity leading to a net change in air travel;  
5. departure and arrival route changes through altered flight operations;  
6. construction of new facilities and surface access infrastructure;  
7. airside ground movements and airport operations; and  
8. changes in non-aviation transport patterns brought about by a scheme’s surface 

access strategy i.e. passenger surface access journeys to and from a UK airport; 
and, where possible, freight journeys. 
  

While point 2 is correctly identified as areas where carbon emissions may change as a 
result of the proposed scheme, due to limited data at this stage a quantitative 
assessment of this has not been possible. This section focusses on points 1, 3, 4 and 
5. The methodology to address these points is presented below.  

The following legislation and policies are most relevant to the proposed scheme: 

• Climate Change Act 200865 

− The net UK carbon account for the year 2050 is at least 80% lower than the 
1990 baseline 
 

The Committee on Climate Change66 identified it should be possible to grow passenger 
numbers significantly whilst ensuring aviation emissions in 2050 do not exceed those of 
2005, 37.5 million tonnes, in order for the UK to meet its commitment to at least an 80% 
reduction in emissions by 2050 as set out in the Act.  

• European Union Emissions Trading System (EU ETS)67,68 

• Local Authority Carbon Targets 

− The aviation sector is regulated by national policy and aviation emissions from 
Heathrow are beyond the immediate control of the local authorities. 
 

 Assumptions and Limitations 5.3

 Proposed Scheme 5.3.1

The carbon footprint of the proposed scheme includes, subject to data availability, 
emissions associated with the following main construction and operational aspects: 

                                                      
65 HM Government, (2008), Climate Change Act 2008. The Stationery Office Limited 
66 Committee on Climate Change (2009) Meeting the UK aviation target – options for reducing emissions to 2050  
67 The EU ETS is a European cap-and-trade system with a decreasing cap over time. The emissions of the UK's electricity 
generation sector used to power all aspects of the proposed scheme will be regulated by the EU ETS, as will EU cement and 
steel industries, which are likely to be used in the construction of the proposed scheme. The emissions associated with the 
carbon footprint will therefore be largely regulated through the EU ETS. This means that, overall, most of the proposed 
scheme’s carbon emissions will not contribute to an increase in Europe-wide carbon emissions. Any GHG emissions from 
journeys currently (and in the future) made by road and diesel rail that are currently not traded within the EU ETS cap, which 
will transfer to electric rail as a result of the transport hub through mode shift, will become tradable within the EU ETS cap. 
68 The EU ETS is an EU-wide cap-and-trade mechanism whereby a total amount of allowable annual GHG emissions for 
commercial flights to and from the EU and the three European Economic Area European Free Trade Association states 
(Norway, Lichtenstein and Iceland) has been agreed at the EU level. This will also include Croatia from January 2014. I.e. 
Emissions from international aviation are included in the 80% emissions reduction target for 2050. 
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Construction  

• Construction materials, material transport and construction plant emissions for the 
additional runway, taxiways, apron, terminals and associated support infrastructure, 
earthworks, roads, bridges, tunnels, culverts, and the proposed transport hub and 
automated people mover (APM). Where data is available this will also cover 
demolition works, worker commuting, onsite energy requirements, waste, and Land 
Use Change (LUC) impacts.  

Operations 

• Increased airside ground movements and airport operations as a result of the 
proposed scheme.  

• Increased surface access journeys based on estimated increase in number of air 
traffic movements;  

• Additional surface access journeys associated with airport operations e.g. staff 
journeys. 

Where data are not available and assumptions have been made these are clearly 
stated.  

The ‘do-minimum’ 

A construction carbon footprint of the ‘do-minimum’ or baseline scenario has not been 
undertaken at this stage due to uncertainty over its exact scope.  

Whilst the ‘do-minimum’ data is not necessary to calculate the carbon footprint 
associated with the proposed scheme - as the footprint will calculate the carbon 
associated with additional infrastructure and operations - the ‘do-minimum’ carbon 
footprint can enable the relative impact of the proposed scheme to be effectively 
assessed. 

 Methodology  5.4

For airport operations little primary data exists therefore CO2 calculations are based on 
extrapolating existing publically available operational data.  
 

 Calculating Emissions Due to Increased Airport Capacity  5.4.1

Resulting emissions from the net change in air travel has been calculated based on 
aviation forecasts produced by DfT.69  

A factor for average tCO2 per ATM from Heathrow in 2030 was determined from the 
DfT constrained emissions aviation forecast. This average factor was multiplied by the 
variation in ATMs stated in the DfT 2030 constrained forecast for Heathrow and the 
additional ATMs provided by the proposed scheme.   

 Calculating Emissions Due to Departure and Arrival Route Changes 5.4.2

At this stage insufficient data is available to undertake a detailed assessment of the 
carbon emission impacts from changes in departure and arrival routes. Carbon 
reductions may however result from operational efficiencies gains through the proposed 
scheme.  

 Calculating Construction Emissions 5.4.3

The construction carbon footprint includes material embodied carbon and material 
transport and construction site emissions. The footprint is calculated by combining the 
units of quantity of materials, distance and land area with the appropriate emission 

                                                      
69 UK Aviation Forecasts, DfT, January 2013 
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factors. Material embodied carbon factors have been sourced from the University of 
Bath, (2011), Inventory of Carbon & Energy (ICE) Version 2.0 and The 2011 (5th 
report) Concrete Industry Sustainability Performance Report. Material transport 
emissions and construction site emissions are based on factors from Defra Decc (2013) 
UK Government conversion factors for Company Reporting. It should be noted that the 
material embodied factors are based on 2011 data and emissions from transport based 
on 2013 data. Therefore the footprint presented is an underestimate as it does not 
reflect the anticipated carbon reduction measures anticipated within the construction 
and transport sectors.  

At this concept design stage there is little detailed data in order to undertake a 
comprehensive carbon footprint and assessment for the proposed scheme. 
Notwithstanding the carbon footprint calculated is based on the embedded carbon of 
main anticipated construction materials - reinforced concrete, concrete, aggregate, 
asphalt - and transport of these construction materials and infill material to site for the 
following elements: 

• Roads 

− M25 North 
− M25 South  
− Junction 13 Link  
− Airport Apron Road 

• Airport 

− Apron 
− Runway and runway shoulders 
− Taxiway and taxiway shoulders 

• M25 Tunnel 

Due to insufficient data at this stage the carbon footprint of the following elements has 
not been possible: 

• Heathrow Hub including associated access roads; 

• Automated people mover; 

• Terminal buildings and associated infrastructure such as access roads, energy 
centre etc; 

• Energy use in on-site construction processes; 

• Site clearance and land use change including carbon sequestration potential of tree 
planting and ecological improvement; 

• Transport of waste from site, recycling and landfill gas emissions; and 

• Construction worker commuting. 

As and when additional data is available the construction carbon footprint can be 
updated to reflect incorporate this.  

 Calculating Emissions from Airside Ground Movements and Airport Operations 5.4.4

Estimated operational and airside carbon emissions have been calculated based on an 
extrapolation of published Heathrow emissions data for 2009 and 20127071. The Airport 
Commission’s Appraisal Framework suggests estimating airport emissions through this 

                                                      
70 
http://www.heathrowairport.com/static/HeathrowAboutUs/Downloads/PDF/Sustainability/2012_sustainability_summary_report.p
df  
71 http://www.heathrowairport.com/static/Heathrow/Downloads/PDF/LHR_Climate_brochure.pdf  
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method. In 2012 HAL reported an operational carbon footprint of 2.195 million tonnes of 
CO2. This footprint comprised: 

• scope 1 emissions including utilities fuel consumption, refrigerants and company 
owned or lease vehicles and equipment;   

• scope 2 emissions including electricity emissions; and  

• scope 3 emissions including aircraft landing and take-off cycles, passenger and 
staff surface access journeys, HAL employee business travel, third party 
operational vehicles and equipment, waste disposal and water provision and 
treatment. 

Additional carbon emissions as a result of the Heathrow extension proposal were 
calculated based on a comparison between emissions from current airport operations 
at maximum constrained capacity i.e. 480,000 air traffic movements (ATM) per annum 
and projected emissions in 2030 when the proposed scheme is fully operational 
allowing for 700,000 (ATM). By extrapolating current operational data through to 2030 
this assumed the average quantity of CO2 per ATM remained constant. To account for 
policies and technologies that could impact relative emissions over this period 
scenarios where developed accounting for 5% and 20% reductions. 

 Calculating Emissions from Non-aviation Transport  5.4.5

The same method used to estimate emissions from airside ground movements and 
airport operations was used to calculate additional surface access journeys through to 
2030.  

Emissions from freight were not been included in this estimate due to the limited data 
available. 

 Assessment  5.5

The assessment has been undertaken in line with the guidance presented in the 
Appraisal Framework, namely, to produce: 

• The absolute quantity of carbon emissions from the five areas identified above, with 
splits between the traded and non-traded sectors, where relevant; 

• The net change in carbon emissions of the scheme, including its surface access 
strategy, relative to the appropriate baseline; 

• A monetary valuation of the net change in carbon emissions; and  

• An assessment of the details of any further carbon mitigation and adaptation 
measures that may be proposed for the scheme. 

The carbon footprint is presented as a range to reflect these sensitivities as well as the 
uncertainty in data due to the early stage of development of the proposed scheme.  

 Assessment Results 5.6

Estimated carbon emissions from the construction and operation of the proposed 
scheme are set out in Table 5.1. 
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• Use of biofuels in aircraft74. 

 Non-aviation 5.8

Additional non-aviation emissions i.e. from passenger surface access are again 
presented as a range to account for possible changes in transportation policy and 
emerging technologies and a shift away from the use of private cars. Anticipated 
impacts that may affect the quantity of emissions from surface access journeys may 
include a modal switch from private car use to public transport. It is projected that with 
the construction of the Heathrow Hub there will be a modal shift from private car to 
public transport in the range of between 38-50%. This will account for:  

• Future rail use along Great Western mainline corridor assumed to increase from 
8% to 38%; 

• Existing bus use to access the airport to decrease from 27% to 20%. The 
assumption is that the change is due to passengers moving to rail; and 

• % of passengers from London accessing the airport by rail to remain at 65% but to 
include the increased number of people served by the airport expansion.  

 Mitigation Measures 5.9

Many mitigation measures proposed by other technical disciplines will also lead to 
reduced carbon emissions. The following mitigation measures are those expected to be 
carbon specific. 

In the construction of new facilities and surface access infrastructure: 

• Use of construction materials with lower embedded carbon that still meet 
required technical design specifications; 

• Local sourcing of infill material to minimise transport emissions. Discussions 
with Thames Tideway Tunnel / HS2 / other construction projects will be 
undertaken in due course to identify the necessary material quantities; 

• Maximise transport of construction materials by rail; 
• Use of onsite renewable and low carbon energy generation; 
• Carbon sequestration from tree planting and habitat creation through ecological 

mitigation measures and; 
• Specified engine fuel efficiency standards for construction material transport 

vehicles and onsite construction vehicles and plant.  
 
In the operation of new facilities and surface access infrastructure: 

• Use of onsite renewable and low carbon energy generation;  
• Energy demand management options – maximise solar gain, minimise cooling 

requirements;  
• Promotion of non-car access modes to the airport to maximise modal shift 

opportunities; 
• N.B. Heathrow already has schemes to reduce GHG through and it is assumed 

that these will continue to be implemented ; and 
• Clean vehicle programme for airside and landside vehicles: 

- Aircraft movements on the ground (Aircraft on the Ground CO2 Reduction 
Programme); 

- Employee travel policy; and 
- Making new facilities as energy efficient as possible. 

 

                                                      
74 DfT, 2013., UK Aviation Forecasts 2013: Available from: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/223839/aviation-forecasts.pdf 
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 Consideration of Options  5.10

The methodology to prepare the carbon footprint for the options will be the same as 
detailed above. The assessment of options will be against the “base case” proposed 
scheme only and will address their relative performance against the base case. It will 
be presented in the context of the requirements on the aviation industry as a whole to 
help meet UK’s 2050 carbon commitment.  

 Conclusions 5.11

The Heathrow Hub proposal provides a number of opportunities to increase the 
capacity of Heathrow while remaining within the carbon constraints of UK legislation.  

It is anticipated that the greatest carbon savings will be achieved through: 

• Selection of construction materials with lower embedded carbon, particularly 
concrete and steel; 

• Minimising the import of fill material for earthworks; 

• Maximising opportunities for on-site renewable energy generation; 

• Maximising opportunities for carbon sequestration through tree planting;  

• Maximising modal shift from the private car to public transport infrastructure; and  

• Maximising opportunities to ensure construction and operational emissions are 
within the EUETS.  
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 PLACE – HERITAGE  6.

 Introduction 6.1

This strategic heritage assessment for the proposed runway extension and Heathrow 
Hub has been prepared by the URS Heritage group.  The assessment considers the 
scheme and its potential impacts on heritage assets from a strategic perspective.    

 Appraisal Framework criteria and relevant policy  6.2

Chapter 10, ‘Place’, within the Airport Commission’s appraisal framework covers 
Landscape, Heritage and Waste.  This Technical Note covers the second of these 
categories – ‘Heritage’. 

The Airports Commission’s appraisal framework requires schemes to ‘explain their 
noise impacts on designated sites, conservation areas, heritage sites and tranquillity 
and give details of any strategies for mitigating these impacts.’  Noise impacts will be 
assessed in the noise assessment chapter. However, impacts on heritage receptors 
are considered here.  

The framework also requires schemes to ‘demonstrate that, where possible, they have 
taken all possible steps to minimise and mitigate their impacts upon landscape, 
townscape, waterscape and heritage assets, including listed buildings.’ 

The Airports Commission will then identify the heritage assets affected including 
historic landscape and archaeological remains and how this may impact on heritage 
assets and culture, considering the scale of the impact, the scale and importance of the 
places and features, and efforts to preserve, relocate or rebuild affected heritage 
places. 

The following technical note will identify the heritage assets that will be affected and will 
undertake a high level strategic assessment of the impacts of the scheme on heritage 
assets whether they are designated or non-designated.  Heritage assets can include 
historic landscapes, buried archaeological remains, upstanding archaeological remains 
and earthworks, historic buildings and structures.  

Relevant national legislation and policy includes: 

• The Ancient Monuments and Archaeological Areas Act 1979; 

• The Planning (Listed Buildings and Conservation Areas) Act 1990; 

• The National Planning Policy Framework (2012); 

• National Planning Practice Guidance (2014); 

• PPS5: Planning for the Historic Environment: Historic Environment Planning 
Practice Guide (2010); and 

• Local and regional planning policy including The London Plan.  

 Assumptions and Limitations 6.3

The assessment is limited by the following: 

• All work to date has been desk-based, no site visits have been undertaken; 

• All assumptions are based on searches of relevant Historic Environment Records 
(HER) and the National Heritage List undertaken in April 2014 and the data that 
was provided at this date; 
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• HER data was not requested for the area between M25 Junction 13 and just to the 
south of Heathrow, other than the section for the M25 diversion, as changes to the 
design in this area only were provided in late April. This has now been requested 
and an update will be submitted if appropriate; and  

• All work is based on a rapid review of the data provided by the HERs, the online 
National Heritage List and other online sources – further work will be undertaken at 
detailed design stage.  

 Methodology  6.4

An initial study area of 250m of the development’s boundary was utilised for gathering 
non-designated heritage asset information from the following HERs: 

• Greater London Historic Environment Record (GLHER); 

• Buckinghamshire County Council Historic Environment Record (BCCHER); 

• Berkshire Archaeology Historic Environment Record (BAHER); and  

• Surrey County Council Historic Environment Record (SCCHER). 

Information was also gathered on designated assets from the following sources:  

• The National Heritage List, English Heritage; and 

• Local Council Websites for Conservation Areas. 

This was in order to inform the identification of assets within the development areas 
and the 250m study area or ‘buffer zone’ as well as for identifying designated heritage 
assets within the wider area for the noise assessment. 

Other sources of information have included: 

• The British Geological Survey (http://www.bgs.ac.uk/); 

• Bing Maps (http://www.bing.com/maps/); 

• Google Maps (https://maps.google.co.uk/); 

• The Heritage Gateway (http://www.heritagegateway.org.uk/gateway/); 

• Magic Map (http://www.magic.gov.uk/); 

• English Heritage Archives (http://www.englishheritagearchives.org.uk/); and 

• English Heritage Historic Landscape Characterisation (http://www.english-
heritage.org.uk/professional/research/landscapes-and-
areas/characterisation/historic-landscape-character/). 

No site visits have been undertaken as part of this strategic heritage assessment. 

English Heritage was consulted during the preparation of this Technical Note and a 
meeting was held on the 15th April 2014.  English Heritage highlighted the Royal 
Botanic Gardens, Kew World Heritage Site and sites associated with the Arcadian 
Thames as sensitive noise receptors.  English Heritage also pointed out that it 
considered non-designated archaeological remains associated with the Stanwell 
Cursus as of high significance. 

A gazetteer of heritage assets is provided in Appendix A; each heritage asset is 
numbered within the gazetteer to correspond with the numbers on Figures 6.1 to 6.4, 
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(MBC761). Four undated enclosures (MBC763), identified from aerial photographs are 
probably associated with the same activity.  All of these have been identified in areas of 
former gravel extraction west of Thorney Farm and on the Colne Brook.  

The rivers in the Parish of Iver are known to have been exploited for fish (MBC4951 
and MBC4952) by Domesday and the Colne Brook for water power (MBC7677 and 
MBC7678), Thorney Mill being established from the 11th century onwards.    

The Great Western Railway (MBC24622 and MBC24624),  designed by Isambard 
Kingdom Brunel and built in stages between 1835 and 1841, bisects the site from east 
to west, whilst the Grand Junction Canal forms the northern boundary, with its 
associated heritage features (PastScapeID 1029038 - a 19th century coal duty 
boundary marker). 

World War II has also left its mark with the identification of a type 24 pillbox 
(PastScapeID 1416862), part of the Outer London Stop Line A (outer suburbs) London 
defence ring, and the site of a World War II heavy anti-aircraft battery (MBC24783) at 
the former Iver Brickyards, now a water treatment works. 

The Heathrow Hub site has been extensively exploited for gravels and brickearth, with 
brickworks at Iver Court Farm and gravel pits in the area by the 1920s.  The most 
extensive gravel extraction, however, took place in the 1950s to the north of the Great 
Western Railway and west of Thorney Farm in the 1960s and 1970s, both areas being 
later utilised partially as landfill sites. The water treatment works developed from 1974 
and the Thorney Country Park Golf Club in the 1990s. 

Within the 250m buffer zone, identified designated heritage assets (Figure 6.4) include: 

• Two concentric ditches showing as crop marks at Thorney (NHL No. 1006944), 
scheduled. This heritage asset is of high significance; 

• Iver Court Farmhouse (NHL No. 1124404), listed Grade II. Two storey, late 18th 
century farm house, situated to the north of the development area in an industrial 
estate. This heritage asset is of medium significance; and 

• The Tower Arms Public House (NHL No. 1164843; MBC18188 (BCCHER)), listed 
Grade II.  18th century, two-storey timber-framed inn called the Tower Arms, with 
later alterations and extensions. This heritage asset is of medium significance. 

It should be noted that Palaeolithic implements have been recovered from the Lynch 
Hill Gravel deposits just to the northwest of the 250m buffer zone. 

West of the M25, further evidence for extensive prehistoric activity in the vicinity of the 
scheduled ring ditches at Thorney has included Mesolithic and Neolithic flint flakes, 
pottery and pits (MBC 774, MBC776, MBC777, MBC778 and MBC783) and later 
prehistoric and Roman ditches and pottery (MBC779, MBC780, MBC781 and MBC782) 
(Figure 6.3).  This suggests an extension of activity to the west from the area identified 
at Thorney Farm, within the proposed development area.   

Further documentary evidence suggests that the Bigley Ditch was also exploited as a 
fishery (MBC4955) in the 14th century. 

The archaeological potential of the proposed Heathrow Hub site is as follows: 

• High archaeological potential for the prehistoric and Roman periods, where these 
have not been removed by modern gravel and brickearth extraction, landscaping 
associated with the modern golf course or the water treatment works; 

• Low archaeological potential for the early medieval period; 
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• High archaeological potential for the medieval period in relation to Thorney Mill 
(where archaeological remains have not been removed by modern development); 
and 

• High archaeological potential for the post-medieval and modern periods in relation 
to Thorney Mill and Thorney Farm (where archaeological remains have not been 
removed by modern development) and the Grand Junction Canal, and the Great 
Western Railway. 

Archaeological remains are likely to be of low to medium significance, unless 
associated with the scheduled ring ditches at Thorney, in which case they would be of 
high significance. 

 The Transport Corridor including its 250m buffer zone  6.5.2

There are no identified designated heritage assets along the transport corridor (Figure 
6.4).   

Non-designated heritage assets (Figure 6.2), identified from the BCCHER and the 
GLHER include heritage assets from a number of periods.   

The earliest evidence is from the recovery of artefacts which include a Lower 
Palaeolithic handaxe (PastScapeID 1128032),  Palaeolithic and Neolithic artefacts 
(PastScapeID 394675), Mesolithic flint cores and flakes (MBC7197) and Neolithic and 
Bronze Age worked flints and pottery (MBC2546, MBC7195 and MBC 7196).   These 
have mainly been recovered from an area of former gravel extraction under the 
M4/M25 interchange.  An archaeological excavation prior to gravel extraction in this 
area recovered a pair of ditches dated to the Neolithic or Bronze Age (MBC7194).  

The Stanwell Neolithic Cursus (MLO74237), a monument that extends from Stanwell to 
the Bigley Ditch, may extend into the transport corridor.  Originally identified as a 
cropmark from aerial photographs, this monument was archaeologically excavated prior 
to the construction of Heathrow Terminal 5. The excavation revealed the nature and 
extent of the cursus as well as a further four cursus alignments in the vicinity.      

Early Bronze Age dated wood fragments (MRM16113) have also been recovered, from 
the southern end of the transport corridor, at Colnbrook Trading Estate as well as a 
number of cropmarks of ditches, pits and enclosures (MSL7229, MBC11699 and 
PastScapeID 1059016). 

Roman finds including a skull (MBC2551 and PastScapeID 394675) have also been 
recovered from the transport corridor, in the vicinity of the M4/M25 interchange during 
gravel extraction.  

Ninth century documentary evidence (MBC4320) suggests that a retreating Danish 
force utilised and were besieged at Thorney Island.  

Further documentary evidence suggests that the Bigley Ditch and the Colne Brook 
were  exploited for fisheries (MBC4954 and MBC4945) in the 14th century.  

A World War II bombing decoy (PastScapeID 1466502), now destroyed, was also 
located within the transport corridor.  

The Great Western Staines branch line was constructed in 1884 – 1885.  A station for 
Colnbrook Estate (PastScapeID 509539) was constructed in 1961.  The branch line 
closed to passenger services in 1965. 

The northern part of the transport corridor has been extensively exploited for gravel 
extraction, prior to the construction of the M25 and the M4 interchange.  The southern 
half of the transport corridor has also been exploited extensively for gravel and has 
been impacted by the construction of a modern industrial estate. 
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The archaeological potential of the proposed transport corridor is as follows: 

• High archaeological potential for the prehistoric and Roman periods, where these 
have not been removed by modern gravel extraction, the construction of the 
M4/M25 interchange and the construction of a modern industrial estate; 

• Low archaeological potential for the early medieval period; 

• Low archaeological potential for the medieval period; and 

• High archaeological potential for the post-medieval period in relation to the Great 
Western Staines branch line.  

Archaeological remains are likely to be of low to medium significance, unless 
associated with the non-designated Stanwell Cursus, in which case they would be of 
high significance. 

 Heathrow Northern Runway Extension 6.5.3

Identified designated heritage assets (Figure 6.4) within the development boundary 
include: 

• King’s Bridge, Longford (NHL No. 1080299; MLO85106), listed Grade II, 
constructed 1834, in cast iron; 

• Milestone at Madbridge, Bath Road, Colnbrook (NHL No. 1187016; MLO101433 
and 10711), listed Grade II, erected 1741; 

• Waterpump (NHL No. 1298921; 10820), Bath Road, listed Grade II, of late 19th 
century date; 

• Windsor House (NHL No. 1205057; 10788), Poyle Road, Stanwell, listed Grade II, 
late 18th century brick built house; 

• The Hollies (NHL No. 1187063; 10757), Poyle Road, Stanwell, listed Grade II, late 
16th and 17th century timber-framed two storey buildings with later alterations and 
additions; 

• Poyle Farmhouse (NHL No. 1298905; 10815), Poyle Road, Stanwell, listed Grade 
II, Late 17th and early 18th century two storey farmhouse; 

• City Post (NHL No. 1280897), listed Grade II, unpainted, cast iron square post. 
Erected 1861. Denotes limit of City of London jurisdiction over Thames and the 
River Colne. 

All of these designated heritage assets are of medium significance. 

Non-designated heritage assets (Figure 6.1), identified from the BCCHER, GLHER, 
SCCHER and BAHER include heritage assets from a number of periods.   

The earliest evidence for human activity is the recovery of Palaeolithic finds 
(MRM16020) at the southwest end of the runway extension area, close to Berkyn 
Manor Farm. 

The free draining gravels of the Colne Valley, that underlie the Heathrow Airport area, 
has attracted settlement from the earliest times.  Extensive excavations in advance of 
Heathrow Terminal 5, gravel extraction north of Horton and west of Poyle have 
revealed extensive evidence for prehistoric settlement.  

The Stanwell Neolithic Cursus (MLO74237), a monument that extends from Stanwell to 
the Bigley Ditch, crosses the western end of the current Heathrow Airport and was 
extensively excavated in advance of Heathrow Terminal 5.  Originally identified as a 
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cropmark from aerial photographs, the excavation revealed the nature and extent of the 
cursus as well as a further four cursus alignments in the vicinity.      

Archaeological excavations at Heathrow Terminal 5 have also revealed evidence for 
Mesolithic pits (MLO62859), Bronze Age settlement (MLO74238), Iron age field 
systems and settlement (MLO17757), a Late Iron Age to Roman Farmstead 
(MLO74239) and an early medieval and medieval settlement (MLO64478).  

Between the villages of Horton and Colnbrook, cropmark evidence (MRW216, MRw217 
and MRW218) suggested the presence of settlement activity in this area.  
Archaeological excavation in advance of gravel extraction revealed buried 
archaeological remains of Neolithic and Bronze Age date (MRM16151 – MRM16157). 
This included evidence for a Late Bronze Age field system and occupation activity, 
exploitation of the land in the Late Iron Age and Roman activity. 

To the east, in the Poyle Western Extension Area to the north of Berkyn Manor Farm, 
further ring ditch and curvilinear cropmarks (MRM15852, MRM15854 and MRM15858) 
have been investigated and suggest that the occupation activity extends to the east.  
Archaeological investigations in this area have uncovered Bronze Age and Iron Age 
settlement activity including ditches, pits, post-holes, pits, a beamslot and wells  
(MRM15853, MRM15855 – MRM15857, MRM15859 – MRM15868, MRM15870 – 
MRM15873). 

To the north-east of Berkyn Manor Farm, in an area of gravel extraction to the east of 
the Poyle Western Extension area, Bronze Age, Late Iron Age and Romano-British field 
systems and settlement evidence has also been recovered (MRW20, MSL15463, 
MRW15575, MRW15577-9, MRM15874, MRW5471-6 and MRW5479). This has 
included ditches, gullies, pits, post-holes, hearths and a yard. 

Between the M25 and Heathrow Airport, at the Bedfont Court Mineral Extraction Site, 
evidence for multi-period occupation has been uncovered including Mesolithic and 
Neolithic activity (MLO77091 and MLO77436), Bronze Age settlement and field 
systems (MLO77865, MLO77866 and MLO77090) and medieval and post-medieval 
field systems and enclosures (MLO77864).  

Early Bronze Age dated wood fragments (MRM16113) have also been recovered at 
Colnbrook Trading Estate.  Other prehistoric and Roman finds are noted within the 
proposed Heathrow northern runway extension area (MBC11701, MBC11706, 
MBC11703 and MBC2558).  

A number of undated cropmarks of linear features and enclosures (632, 633, 638 and 
640) have also been identified south and south-west of Heathrow Terminal 5, some of 
which have been removed by road construction and gravel extraction.  To the north of 
Poyle further undated linear cropmarks (MSL7228 and MSL7248) have also been 
identified, some of which have been removed by housing development.   In the vicinity 
of Longford, to the north of Heathrow Terminal 5, the cropmarks of a field system and a 
water channel (MLO2694 and MLO59429) have been identified, whilst to the west of 
Heathrow Terminal 5, a number of other undated cropmarks of enclosures, linears and 
ring ditches have been located (MLO59819, MLO59821, MLO59822 and MLO59823, 
MLO59824 and MLO59828) and south of Heathrow Terminal 5 seven possible barrows 
have been identified as cropmarks (PastScapeID 1058180). East of Horton, further 
enclosure cropmarks have also been identified (MRW33, MRW34, MRW35 and 
MRW38). 

Documentary evidence suggests that fisheries were present in Iver at Domesday 
(MBC4951) and later (MBC4952) and in the Bigley Ditch (MBC4955) in the 14th 
century.  

Settlements grew up at Longford (MLO68631), Colnbrook (MRM16374), Poyle and 
Horton during the medieval and post-medieval periods and archaeological evidence 
has been recovered for occupation and activity (MLO10615, MLO71193, MLO98325, 
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MLO98514 and MLO64459).  It is possible that Poyle Manor (644 and MSL7247) was 
also a moated manorial site in the medieval period. 

Post-medieval activity (MLO74243) including quarrying, field systems, trackways and a 
parish boundary were excavated prior to the construction of Heathrow Terminal 5. 

Bath Road developed as a communications and transportation route from at least the 
medieval period, medieval bridges being noted at particular river crossings (641, 
MLO68641 and MLO68642). 

Post-medieval boundary markers (MLO59845 and MLO59848) and 19th century 
Corporation of London Tax Posts (MSL7235, MSL7241, MSL7242, MSL7243, 3860, 
3867, 3868, 3870, 10797) are also evident throughout the runway extension area.  

The site of a Congregational Chapel (PastScapeID 1496319), now demolished, is 
located in Poyle. 

The Great Western Staines branch line was constructed in 1884 – 1885.  A station for 
Poyle Estate (PastScapeID 501613) was constructed in 1954. 

The site of a World War II anti-aircraft battery (6883), north-east of M25 Junction 14, 
has been identified, but may have been removed by road construction. 

Extensive gravel extraction and landfill operations have taken place between the M25 
and Heathrow Airport, to the west of Poyle and between the villages of Horton and 
Colnbrook.  The construction of Heathrow Airport will also have had an impact on 
archaeological remains as will the industrial estates at Poyle and Colnbrook and the 
construction of infrastructure such as the M25.    

The archaeological potential of the proposed Heathrow Northern Runway Extension is 
as follows: 

• High archaeological potential for the prehistoric periods, where these have not 
been removed by modern gravel extraction, infrastructure or development; 

• High archaeological potential for the Roman period, where these have not been 
removed by modern gravel extraction, infrastructure or development; 

• High archaeological potential for the early medieval period, where these have not 
been removed by modern gravel extraction, infrastructure or development; 

• High archaeological potential for the medieval period; and 

• High archaeological potential for the post-medieval period, where these have not 
been removed by modern gravel extraction, infrastructure or development.  

Archaeological remains are likely to be of low to medium significance, unless 
associated with the non-designated Stanwell Cursus, in which case they would be of 
high significance. 

Identified designated heritage assets (Figure 6.4) within the 250m buffer zone for the 
Heathrow Runway Northern Extension area include: 

• King Henry Public House The Stables, Longford (NHL No. 1080296), Grade II 
listed, timber-framed building of 16th, 17th, 18th and 19th century date; 

• Longford Cottage (NHL No. 1286577), Grade II listed, timber-framed cottage of 16th 
century date; 

• Orchard Cottage, Longford (NHL No. 1358337; MLO85238), Grade II listed cottage 
with 16th and 17th century timber-framing internally and mid-19th century brick 
façade; 
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• Queen River Cottage and Willow Tree Cottage, Longford (NHL No. 1358336; 
MLO85237), Grade II listed, two storey, 18th century cottage; 

• The White Horse Public House, Longford (NHL No. 1192507; MLO85117), Grade II 
listed, 16th century timber-framed building with 18th century brick façade; 

• Flats 1-3 Yeomans, Longford (NHL No. 1080298), Grade II listed, 16th century 
timber-framed building; 

• Weekly House, Longford (NHL No. 1192588; MLO85118), Grade II listed, late 17th 
century brick built house; 

• Wall to the north-west of Weekly House, Longford (NHL No. 1358338; MLO85239), 
Grade II listed, late 17th century brick wall; 

• Barn to the west of Weekly House (NHL No. 1286544;  MLO85219), listed Grade II. 
Late 17th  or early 18th century weather boarded barn; 

• Longford Close, Longford (NHL No. 1080297), listed Grade II. Mid-18th century, 
brick house; and 

• Dairy at Berkin Manor at north-east corner of house (NHL No. 1312996), Grade II 
listed, red brick building with internal cast iron supporting columns. 

All of the above heritage assets are assessed as being of medium significance. 

It should be noted that the settlements at Colnbrook and Horton just to the north and 
south-west of the 250m buffer zone also contain numerous listed buildings.  Horton 
village contains the Grade I Church of St Michael, whilst Colnbrook is a Conservation 
Area and contains the Grade II* King John's Palace and the Grade II* The Ostrich 
Public House. 

Non-designated heritage assets (Figure 6.1), identified from the BCCHER, GLHER, 
SCCHER and BAHER within the 250m buffer zone include heritage assets from a 
number of periods.   

Prehistoric finds include a Mesolithic axe (MLO2935), Neolithic axes (MBC11753 and 
MLO25617), a Prehistoric hammerstone (MLO12721) and late prehistoric and Bronze 
Age finds (MBC11700, 11702, 11704, 11705 and MLO10600) 

On the southern edge of Longford village a Middle Bronze Age field system, flint and 
pottery sherds (MLO98324) have been uncovered. 

Further undated cropmarks of field systems, enclosures and ring ditches (610, 615, 
630, 635, 639, MRW33, MRW35, MRW38, MBC12675, MBC12677, MSL7229, 
MBC1169, MLO13983, MSL7249, MLO10566 and MLO22922) have also been 
identified within the 250m buffer zone at Colnbrook, Poyle, Horton, Stanwell and 
Longford.  

Berkyn Manor (MRW25) may have been moated (MRW23) in the medieval period and 
contained a dovecot (MRW25).  A number of medieval and post-medieval finds 
(MBC972, MBC973, MBC974 and MBC975) have also been recovered from Berkyn 
Manor and near Horton Mills (MBC2538).   

The Island, on the River Colne, to the north of the village of Longford was the site of 
several medieval and post-medieval watermills (MLO4601 and MLO68643).  

A post-medieval waterchannel (Duke of Northumberland’s River), sluice and alluvial 
deposits (MLO66100) has been identified on the current Heathrow airport site. 
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The site of an Explosives Factory, later known as His Majesty's Guncotton Factory 
(PastScapeID 1078832) is recorded from documentary sources on the south-western 
edge of Colnbrook.  The site of a 17th century house known as Park House 
(PastScapeID 545845) is also located in this area. 

West of Stanwell Moor two records indicate the positioning of the late 18th and 19th 
century Stanwell Moor Gunpowder Works (PastScapeID 1077630; PastScapeID 
1471206) on the River Colne. The site was later used as a snuff mill and then a corn 
mill. Two small weirs, a dwelling and a single-storey brick-built structure may have been 
associated with the gunpowder works. The site is now occupied by Lower Mill Farm. 

Further 19th century Corporation of London Tax Posts (3890, MSL7246) have also been 
identified within the 250m buffer zone. 

There is extensive evidence for modern development and construction activities within 
the 250m buffer zone including a 1930s sewage works (MLO76063) on the Heathrow 
airport site, Heathrow airport itself and the construction of Heathrow Terminal 5, 
extensive gravel extraction between Horton and Colnbrook, west of Stanwell and north 
and northwest of Longford, industrial development at Colnbrook and Poyle, the 
construction of modern infrastructure such as the M25 and the Wraysbury Reservoir.  

 Road Network Improvements and Realignments South of Heathrow  6.5.4

There are no identified designated heritage assets along the transport corridor.   

Identified designated heritage assets (Figure 6.4) within 250m of the road network 
improvements and realignments south of Heathrow include: 

• Bronze Age Settlement, West of Runnymeade Bridge (NHL No. 1003807), 
scheduled; 

• The Croft, Stanwell Moor (NHL No. 1298897), listed Grade II, late 17th century brick 
house with mid-18th century remodelling and modern additions; 

• Old Oak Cottage, Stanwell Moor (NHL No. 1204906), listed Grade II, probably of 
17th century date with 20th century pastiche – two storey, timber-framed and 
rendered; 

• Hithermoor Farmhouse, Stanwell Moor (NHL No. 1187049), listed Grade II, c.1830 
in date, brick built farmhouse; 

• Barn 15 Yards West of Hithermoor Farmhouse (NHL No. 1204903), listed Grade II, 
18th century weatherboarded barn; 

• Barn and Stables 30 Yards West of Hithermoor Farmhouse, Stanwell Moor (NHL 
No. 1187050), listed Grade II, 18th century weatherboarded barn linked to stable 
block dated 1820; 

• Gate Piers and Gates to Stanwell Place, Stanwell (NHL No. 1187058) listed Grade 
II, mid- to late 18th century in style though possibly Edwardian copies. Two pairs of 
ashlar gate piers, wrought-iron gates linked to outer piers by plain railings; 

• Commemorative Urns at Roundabout on Junction at A30 A308 (NHL No. 
1189792), listed Grade II, pair of commemorative urns by Sir Edwin Lutyens 1929; 

• Lodges on Roundabout at Junction of A30 and A308 (NHL No. 1378046), listed 
Grade II, Pair of lodges by Sir Edwin Lutyens 1930-32; 

• Yeovaney Manor Lodge (North Wing, South Wing, Coach House and Pineapple 
capped Gate Pier) Yeoveney Manor Lodge (NHL No. 1204925), listed Grade II, 
Early 19th century winged building with associated structures; 
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• Moor Cottage, Staines (NHL No. 1187054), listed Grade II, probably 17th century in 
date, plain rendered two storey cottage; 

• Former Staines West Station Moor House (NHL No. 1205094), listed Grade II, 
Opened 1885. Adapted from earlier 19th century house called Moor House; 

• Duncroft House (NHL No. 1298900), listed Grade II, early 18th century, enlarged 
1893 in Jacobean style; and 

• Boundary Wall of Duncroft House (NHL No. 1187056), listed Grade II, probably 18th 
century brick built boundary wall.  

All of these designated heritage assets are of medium significance except the Bronze 
Age Settlement, West of Runnymeade Bridge (NHL No. 1003807) which is of high 
significance. 

Data with regards to non-designated heritage assets, have not been obtained from the 
HERs or online resources as this formed a late change to the central case design. 
However, these have now been requested and an update to this Technical Note will be 
submitted if appropriate. It is anticipated that any non-designated assets will be of 
similar significance to others identified.  

 Identification of baseline for Noise Assessment 6.5.5

At this stage heritage receptors for the noise assessment have been limited to World 
Heritage Sites, Scheduled Monuments, English Heritage Registered Parks and 
Gardens and Conservation Areas.  

Identified World Heritage Sites of high significance within the noise buffer zone (defined 
by the future 57dB contour line in the noise assessment) include the Royal Botanic 
Gardens, Kew World Heritage Site and its associated buffer zone (NHL No. 1000102).  

Identified Scheduled Monuments of high significance within the noise buffer zone 
include: 

• Windsor Castle; 

• Moated site at Cippenham Court; 

• Montem Mound: a motte at Salt Hill, Upton-cum Chalvey; 

• Moated site at Moat Park, New Windsor; 

• Moated Royal Manorial site at Bear's Rails; 

• Moated site at Tileplace, Old Windsor; 

• Early medieval and medieval palace and associated monuments, Kingsbury; 

• Ankerwyke Priory: a Benedictine nunnery with associated moat and fishponds; 

• Bronze Age settlement, West of Runnymede Bridge; 

• Earthworks on Laleham Burway; 

• Romano-British site 1000yds (910m) West of East Bedfont parish church; 

• Part of a causewayed enclosure, 632m north-east of Mayfield Farm;  

• Schoolhouse (Lord Knyvett's), Stanwell; and 

• Fulham Palace moated site. 
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Identified English Heritage Registered Parks and Gardens of medium and high 
significance within the noise buffer zone include: 

• Ditton Park; 

• Huntercombe Manor; 

• Herschel Park (formerly Upton Park); 

• Eton College; 

• Frogmore Gardens; 

• The Royal Estate Windsor, Windsor Castle and Home Park; 

• The Royal Estate Windsor, Windsor Great Park; 

• Osterley Park; 

• Kew Gardens; 

• Chiswick House; 

• Syon Park; and 

• Bishop’s Park and Fulham Palace. 

Identified Conservation Areas of medium significance within the noise buffer zone 
include: 

• Harmondsworth Village, Hillingdon; 

• Longford Village, Hillingdon; 

• Harlington Village, Hillingdon; 

• Cranford Village, Hillingdon; 

• Stanwell, Spelthorne; 

• Bedfont Green, Spelthorne; 

• Mill Lane, Clewer Village, Windsor & Maidenhead; 

• Eton, Windsor & Maidenhead; 

• Windsor Town Centre, Windsor & Maidenhead; 

• Inner Windsor, Windsor & Maidenhead; 

• Datchet, Windsor & Maidenhead; 

• Old Windsor, Windsor & Maidenhead; 

• Colnbrook, Slough; 

• Burnham, South Buckinghamshire; 

• Farnham Royal, South Buckinghamshire; 

• Bedford Green, Hounslow; 
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• Cranford Village, Hounslow; 

• Feltham Town Centre, Hounslow; 

• St Paul’s Church, Hounslow; 

• Hounslow Cavalry Barracks, Hounslow; 

• Heston Village, Hounslow; 

• St Stephen’s, Hounslow; 

• Norwood Green, Ealing; 

• Osterley Park, Hounslow; 

• Spring Grove; Hounslow; 

• Woodlands Grove, Hounslow; 

• Grand Union Canal (Bulls Bridge), Hounslow; 

• The Butts, Hounslow; 

• St Paul’s Brentford, Hounslow; and 

• Kew Bridge, Hounslow. 

It is noted that some of the above sites (e.g. Syon Park and Kew Gardens) are part of 
the Arcadian River Thames Landscape between Hampton and Kew. 

 Assessment  6.6

 Construction – Heathrow Hub 6.6.1

Construction work at the Heathrow Hub site will involve the construction of a railway 
station, APM terminal, and associated road, rail and transit line infrastructure, car parks 
and a hotel.   

It is anticipated that the Grade II listed Stable Range at Thorney Farm (National 
Heritage List (NHL) No. 1124382) will be retained within the new development, 
however, the development of the Heathrow Hub complex will impact the setting of this 
listed building. 

Undesignated archaeological remains of prehistoric and Roman, early medieval, 
medieval and post-medieval date may be impacted, where these have not already been 
removed by modern gravel and brickearth extraction, landscaping associated with the 
modern golf course or the water treatment works. 

The scheduled two concentric ditches identified as cropmarks at Thorney (NHL No. 
1006944) have been avoided by the scheme design. Early involvement of a specialist 
Heritage Consultant at the earliest stage of the design highlighted that a new M25 
junction and slip roads were to be positioned on top of the scheduled monument.  This 
early involvement enabled the junction and slip roads to be relocated further to the 
north in order to avoid the scheduled site. 

Setting impacts may occur to The Tower Arms Public House (NHL No. 1164843) and 
the Grand Junction Canal.  

 Construction - The Transport Corridor 6.6.2

Construction work will involve the construction of an APM line. 
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No designated assets will be directly impacted by these construction works. 

Undesignated archaeological remains of prehistoric and Roman, early medieval, 
medieval and post-medieval date may be impacted, where these have not already been 
removed by modern gravel extraction, the construction of the M4/M25 interchange and 
the construction of a modern industrial estate.  

 Construction - Heathrow Northern Runway Extension 6.6.3

Construction work will involve the construction of a new runway and associated 
taxiways, diverted rivers, diverted and tunnelled M25, new road and APM transit line 
infrastructure, new airport terminal and associated aircraft hangers and aircraft aprons. 

The following listed buildings of medium significance (all Grade II listed) will be 
demolished or removed: 

• King’s Bridge, Longford (NHL No. 1080299); 

• Milestone at Madbridge, Bath Road, Colnbrook (NHL No. 1187016); 

• Waterpump (NHL No. 1298921); 

• Windsor House (NHL No. 1205057); 

• The Hollies (NHL No. 1187063); 

• Poyle Farmhouse (NHL No. 1298905); and 

• City Post (NHL No. 1280897). 

Undesignated archaeological remains of prehistoric, Roman, early medieval, medieval 
and post-medieval date may be impacted, where these have not been removed by 
modern gravel extraction, infrastructure or development; 

The setting of the Colnbrook Conservation Area and its associated listed buildings 
including the Grade II* King John's Palace and the Grade II* The Ostrich Public House 
will be impacted by the construction of the scheme. 

The setting of the listed buildings in the village of Horton will be impacted by the 
construction of the scheme. 

The setting of the Longford Conservation Area and its associated listed buildings will be 
impacted by the construction of the scheme. 

 Construction - Road Network Improvements and Realignments South of 6.6.4
Heathrow 

The setting of the following listed buildings of medium significance may be impacted by 
the construction of these road improvements and realignments: 

• The Croft, Stanwell Moor (NHL No. 1298897); 

• Old Oak Cottage, Stanwell Moor (NHL No. 1204906); 

• Hithermoor Farmhouse, Stanwell Moor (NHL No. 1187049); 

• Barn 15 Yards west of Hithermoor Farmhouse (NHL No. 1204903); 

• Barn and Stables 30 Yards west of Hithermoor Farmhouse, Stanwell Moor (NHL 
No. 1187050); and 

• Gate Piers and Gates to Stanwell Place, Stanwell (NHL No. 1187058); 
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The scheduled Bronze Age Settlement, West of Runnymede Bridge (NHL No. 
1003807), of high significance, has been avoided by the scheme design. 

Undesignated archaeological remains of unknown date may be impacted, where these 
have not been removed by modern gravel extraction, infrastructure or development –
this will be assessed at detailed design stage.  

 Operation (assume opening year is 2023) 6.6.5

Operation of the new extended runway, transport infrastructure and Heathrow Hub site 
will have impacts on the Conservation Areas of Colnbrook and Longford, and their 
associated listed buildings, and historic buildings in the village of Horton. 

 Mitigation Measures 6.7

Historic Building Recording will be undertaken prior to the demolition or removal of 
listed buildings. 

The following listed structures have the potential to be relocated within the scheme 
boundary: 

• Milestone at Madbridge, Bath Road, Colnbrook (NHL No. 1187016); 

• Waterpump (NHL No. 1298921); and 

• City Post (NHL No. 1280897). 

Archaeological excavation and recording will be undertaken prior to construction in all 
areas to be impacted by construction works and that have not previously been 
disturbed / removed by modern construction, development or minerals extraction 
activities.  The archaeological results will be assessed, analysed, published and 
disseminated to provide a lasting benefit and legacy to the construction of the scheme. 

Public outreach and displays, dependent on the results and health and safety 
considerations, will be undertaken concurrent with the archaeological works. 

Flight sequencing and noise respite measures, which could reduce overflight over 
sensitive heritage assets and receptors, will be considered in order to reduce potential 
noise impacts on the Royal Botanic Gardens Kew World Heritage Site, heritage assets 
associated with the Arcadian River Thames between Hampton and Kew, Scheduled 
Monuments, English Heritage Registered Parks and Gardens and Conservation Areas 
(see the noise assessment). 

 Consideration of APM Options  6.8

Several options that proposed to bring the APM transit route to the north of 
Harmondsworth village were discounted on heritage grounds at the design stage.  It 
was highlighted by the specialist heritage consultant that, if these options were to be 
constructed, the setting of the Conservation Area and its associated listed buildings, 
including the Grade I listed Tithe Barn and the Grade II* Church of St Mary may be 
impacted. 

The preferred APM transit line option avoids the villages and Conservation Areas of 
Harmondsworth and Longford with their associated listed buildings. It flanks the M25 
and its realignment for the majority of its route.  

 Conclusions 6.9

No World Heritage Sites, Scheduled Monuments, Grade I or II* listed buildings or 
English Heritage Registered Parks and Gardens will be directly impacted by the 
proposed Heathrow Hub Scheme. 
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Eight Grade II listed buildings of medium significance will be removed and demolished.  
Recommendations have been made to record these prior to their demolition and to 
relocate a listed milestone, waterpump and post within the scheme boundary, where 
feasible, in mitigation for their loss. 

Undesignated archaeological remains of low to high importance may be impacted by 
scheme construction, where these have not been previously impacted and removed. 
Mitigation will involve archaeological recording prior to construction, post-excavation 
assessment, publication, dissemination and public outreach.   

A comprehensive desk-based assessment will be undertaken at detailed design stage 
to identify areas where there is the likelihood for the survival of buried archaeological 
remains and areas where archaeological remains have been previously disturbed or 
removed / destroyed. 

Flight sequencing and noise respite measures which could reduce overflight over 
sensitive heritage assets and receptors will be continue to be refined at detailed design 
stage in order to reduce potential noise impacts on the Royal Botanic Gardens Kew 
World Heritage Site, heritage assets associated with the Arcadian River Thames 
between Hampton and Kew, Scheduled Monuments, English Heritage Registered 
Parks and Gardens and Conservation Areas (see Chapter 1: Noise of this Attachment). 

The proposed scheme offers the an effective solution, for the expansion of airport 
capacity at Heathrow and for London and the south-east as a whole, in terms of its 
minimal impacts on designated heritage assets of high significance, its impacts on 
designated assets of medium significance and of undesignated archaeological remains 
of low to high significance.  Solutions are put forward to mitigate impacts and provide 
public benefit. 
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 PLACE – TOWNSCAPE 7.

 Introduction 7.1

This Technical Note considers the potential impacts of the proposed Heathrow Hub and 
extension of the northern runway at Heathrow Airport on landscape character and 
quality.  

 Appraisal Framework Criteria and Relevant Policy  7.2

This technical note is based on Natural England’s National Character Area (NCA) 115: 
Thames Valley, in line with the Commission’s assessment base case. The note also 
considers the following aspects of landscape, townscape and waterscape potentially 
affected by the proposed development: 

• topography/hydrology – the height, form and patterns of the ground and hydrology 
where appropriate; 

• land cover – the pattern of vegetation; 

• layout, density and mix of buildings, and their architectural style; 

• sense of tranquillity; 

• light pollution; 

• culture – forms of landscape for culture and human interaction; 

• cultural spaces and human interaction; and 

• beauty. 

The type of land that will be developed has not been classified by land use and cover 
according to the National Land Use Database (NLUD) at this concept design stage. 
The note also identifies local landscape character assessments which cover the 
proposed development site and surrounding area.  

 Assumptions and Limitations 7.3

The study area is consistent with that shown on drawing P_47067372/TL/GA/01 in 
Attachment 4-1. Cumulative impacts arising from other developments proposed within 
the study area have not been assessed at this stage.  

 Methodology  7.4

The following guidance has been considered in preparing this technical note: 

• National Planning Policy Framework, 2012; 

• National Planning Practice Guidance resource, 2014; 

• Guidelines for Landscape and Visual Impact Assessment, 3rd Edition, Landscape 
Institute and Institute of Environmental Management and Assessment, 2013; and 

• Landscape Character Assessment Guidance for England and Scotland, Natural 
England and Scottish Natural Heritage, 2002. 

This note does not consider in detail the potential impacts on green belt but does 
describe its extent and character in broad terms.  
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 Baseline 7.5

 Site Context 7.5.1

7.5.1.1 Topography and Hydrology 

The land is predominantly flat and low-lying, rising in the south-west towards Egham 
(16m above Ordnance Datum (AOD)) and to the north-east towards Thorney and West 
Drayton (25m AOD). The central area around Poyle and Colnbrook averages around 
19m AOD with the existing airport sitting upon a plateau at approximately 23m AOD. 
The Queen Mother Reservoir forms the highest point at 36m AOD.  

A number of large raised reservoirs lie to the west and south of the airport including 
The Queen Mother Reservoir (1.92 km2), Wraysbury Reservoir (1.92km2), King George 
VI Reservoir (1.4km2) and the Staines Reservoirs (1.74km2). The area between Horton 
and Wraysbury is dominated by extensive lakes which are the result of earlier mineral 
extraction. 

Smaller flooded gravel pits occur along the Colne Valley to Thorney, including the Eric 
Mortimer Rayner Memorial Lakes, Colebrook West, Orlitts Lake, Old Slade, Colebrook 
Lake and Mary Fields Lake. 

A number of rivers and streams have been diverted around the airport, including the 
Duke of Northumberland River, River Colne and Wraysbury River. Colne Brook follows 
its natural course to the west of the M25. The River Thames lies approximately to the 
south-west of the airport, passing along the northern edge of Staines-upon-Thames. 
The Grand Union Canal cuts across the northern part of the study area from the 
western edge of Slough to West Drayton. 

7.5.1.2 Land Cover 

The airport, which measures approximately 12km2, associated cark parks and 
surrounding suburban development dominate the area to the east of the M25. 
Vegetation here is mostly limited to small areas of public open space and private 
gardens.  

The majority of land to the west of the airport is within the metropolitan green belt, 
although Poyle Trading Estate and existing settlements are excluded. 

Woodland cover is very sparse and is limited to small pockets to the west and south 
west of the airport. The most dominant land cover comes in the form of open grassland 
and pasture. Scrubland and trees are typically found along watercourses, occasionally 
along field boundaries and around settlement boundaries and lakes. There are more 
substantial areas of scrub located between the airport and the M25, the largest being 
approximately 7.6ha. There is a small tree plantation (8ha), predominantly of Poplar 
species, to the north of the Wraysbury Reservoir, whist the corridors of the roads and 
motorways in the area are also well vegetated with mature trees and shrubs.  

7.5.1.3 Settlement and Land Use 

The existing Heathrow airport complex dominates the landscape to the east of the M25 
and south of the M4. Tall airport buildings, including the slender air traffic control tower 
(87m) and the massive glass clad Terminal 5 (40m) at the eastern end of the airport 
and the hangers at the western end (26m) are prominent in views locally. The airfield is 
ringed by ancillary buildings including warehouses, hotels and offices.  

Strings of small nucleated and linear settlements abut the airport perimeter road to the 
north (Longford, Harmondsworth, and Harlington), west (Cranford, Hatton and North 
Felton) and the south (Stanwell and East and West Bedfont). Settlement to the west of 
the airport is more sparse, limited by the extensive green belt which covers the majority 
of the area. Stanwell Moor is located adjacent to the River Colne and to the south-west 
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of the A3113, Poyle is directly to the west of the M25 and Colnbrook and Horton 
between the Wraysbury and Queen Mother Reservoirs. Some of these settlements are 
centred on historical street patterns, spaces and buildings, most notably 
Harmondsworth and Stanwell. For example, the church of St Mary the Virgin, which 
stands at the centre of Stanwell, dates from the 12th century. However, much of the 
housing in the area is tightly packed inter-war or post-war suburban infill development 
which developed out along the roads leading away from the airport.  

Industrial estates and facilities dominate the area immediately to the west of the M25, 
the largest area being Poyle Trading Estate to the south of the M4. This development 
extends from the southern end of Poyle to Horton Road. Buildings are typically metal 
clad and brick faced industrial units and distribution centres. The architecturally striking 
chimney stack of the Colnbrook Energy from Waste (EfW) plant, located to the north of 
the A4, forms a local landmark.  

7.5.1.4 Sense of Tranquillity 

Tranquillity varies across the study area but is influenced throughout by the noise of 
large aircraft intermittently flying into and out of Heathrow airport. The noise and visual 
disturbance of traffic moving along the major transport routes, including the M25 and 
M4 also notably reduces tranquillity. There are quieter areas away from these routes, 
for example within the Colne Valley Regional Park, which lies to the west of the M25.  

The Campaign to Protect Rural England’s (CPRE) tranquillity map of London (2007) 
indicates that the area within the existing airport and where the hub would be located is 
‘least tranquil’ as shown in Figure 7.1. The northern part of Surrey and the eastern part 
of Berkshire where development would occur are dark orange, indicating that in 2007 
they were considered to be moderate to least tranquil.  

Figure 7.1: Tranquillity Map over the Proposed Development 
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7.5.1.5 Light pollution 

Heathrow airport is a major source of light within the area at night. The runway, 
taxiways, aircraft parking aprons and surrounding car parks are lit by tall, high-intensity 
flood lighting which is prominent locally and as sky-glow in the wider landscape. 

At night, lighting along the M25, A4 and A3044 forms distinct linear bands across the 
landscape. The headlights of traffic passing along these roads also produces glare. 

To the west of the M25, there are darker areas within the valley of the Colne Brook and 
around the various reservoirs and lakes in the area. However, street lighting within the 
surrounding settlements is prominent on the skyline. Sky glow emanating from Greater 
London to the east is also appreciable, particularly on cloudy nights. 

The CPRE map of night blight in the South East indicates that in 2000, Heathrow 
Airport and the surrounding area where saturated with light at night.  

7.5.1.6 Cultural spaces and human interaction 

The Colne Valley Regional Park is the main public open space, occupying much of the 
area to the west of the airport from Staines in the south to Rickmansworth in the north. 
The Colne Valley Way, a long-distance public right of way, passes through the area 
from Wraysbury in the south-west, though Horton, then Colnbrook and on to Thorney in 
the north where it joins the Grand Union Canal Walk near Little Britain as shown in 
Figure 7.2. To the north is Richings Park Golf course, Thorney Park Golf course and 
Thorney Country Park, all of which lie within the Colne Valley Regional Park. 
Harmondsworth Moor, a Green Flag Park to north-west of airport, also lies within the 
Regional Park. 

Figure 7.2: Map Identifying the Colne Valley Way  

 

The Queen Mother Reservoir to the west and a number of the flooded gravel pits to the 
south-west, Wraysbury, Horton and Hythe End, provide water sport activities.  

Staines Moor, which lies to the south of the airport, is common land and part of this 
area is designated as Access Land under the Countryside Rights of Way Act (CRoW 
Act, 2000). The moor is also a site of special scientific interest (SSSI).   

To the south, a traffic-free cycle route beginning in Staines-Upon-Thames leads north 
terminating at the J14 of the M25. 
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7.5.1.7 Beauty 

The areas to the east of the M25 are substantially developed. There are however 
pockets of land which retain a more open, natural appearance, along the corridor of the 
River Colne for example. This area, bounded by the M25 and A3044, includes Staines 
Moor, much of which is designated as a SSSI. The moor is common land, maintained 
by grazing cattle.  

Whilst much of the area to the west of the M25 has been disturbed by mineral 
extraction and the construction of substantial reservoirs, the valley of the Colne Brook 
retains a rural setting. Mature vegetation lines the brook and is surrounded by meadow 
and flooded pits which are common in the area. 

There are also areas of high townscape quality at the centre of historic villages, such as 
Stanwell and Harmondsworth. The street pattern, open spaces and historic buildings 
contribute to a high degree of unity. 

 Landscape Character 7.5.2

The proposed development falls entirely with NCA 115: Thames Valley (see Figure 
7.3). The characteristics relevant to the study area are summarised below in the 
context of the proposed development: 

• Flat and low-lying land, rising to low, river-terraced hills, which include the 
prominent local outcrop of chalk on which Windsor Castle sits - 5km to the west of 
the proposed runway extension; 

• The underlying geology is dominated by the London Clay which, over much of the 
area, is overlain by river-lain sands and gravels; 

• The numerous hydrological features provide unity to an area which otherwise lacks 
homogeny; these features include the River Thames and its tributaries, streams, 
lakes, canals and open waterbodies (the result of restored gravel workings); 

• Farming is limited and where it survives, grazed pasture is the major land use 
within a generally open, flat and featureless landscape. The field pattern is 
medium-scale and irregular, with smaller fields to the west. Localised areas of 
species-rich hay meadows provide a splash of colour in summer; 

• Although densely populated and developed, pockets of woodland, open grassland, 
parkland, wetlands and intimate meadows provide escape and tranquillity, and 
include a variety of habitats; 

• Towards London in the east, the natural character of the area is overtaken by 
urban influences: a dense network of roads (including the M25 corridor), Heathrow 
Airport, railway lines, golf courses, pylon lines, reservoirs, extensive mineral 
extraction and numerous flooded gravel pits; 

• The area has an urban character, and there are very few villages of more 
traditional character, although much of the area is green belt land and development 
has been restricted in areas like Crown Estate land and Eton College grounds; 

• The river is closely associated with numerous historic places and cultural events, 
such as the signing of Magna Carta at Runnymede; and  

• The area is important for recreation, both for residents and visitors. Historic 
parkland and commons provide access to green space and a variety of activities 
are enjoyed on the river and other waterbodies. 



 
Runway Innovations Ltd — Submission to the 

Airport Commission – Shortlisted Option 

 

Page 252 of 311 
 

Most, but not all planning authorities have prepared landscape character assessments. 
Existing studies which describe the landscape character within the study area at a sub-
regional and local level are set out below: 

7.5.2.1 Berkshire 

The Berkshire Landscape Character Assessment (October 2003) covers the western 
part of the study area. The following landscape character areas fall within the study 
area: 

• B5: Eton Thames;  

• C4: Wraysbury Thames; and 

• C4: Wraysbury Thames. 

In line with the methodology set out in the Landscape Character Assessment Guidance 
for England and Scotland, Natural England and Scottish Natural Heritage (2002) urban 
areas, including Slough to the north-west of Heathrow Airport, were not assessed as 
part of this study. 

7.5.2.2 Buckinghamshire 

The South Bucks District Landscape Character Assessment (October 2011) covers the 
north-western part of the study area, which includes the following LCAs: 

• LCA 22.4: Iver Heath; and 

• LCA 26.3: Colne Valley. 

7.5.2.3 Surrey 

The future of Surrey’s landscape and woodlands was published in 1997. The following 
landscape character areas fall within the study area: 

• Thames Basin Heaths; and 

• Royal Borough of Windsor and Maidenhead. 

The following landscape character areas defined within the Landscape Character 
Assessment for the Royal Borough of Windsor and Maidenhead (September 2004) fall 
within the study area: 

• 14c Horton & Wraysbury; and  

• London Borough of Hillingdon. 

The Hillingdon Landscape Character Assessment (May 2012) defines 12 landscape 
character types. The following landscape character areas fall within the study area: 

• A4: Lower Colne Floodplain – Frays Island to Stanwell Moor; 

• K1: Harmondsworth Open Gravel Terrace; 

• K2: Harlington Open Gravel Terrace; 

• K3: Cranford Open Gravel Terrace; and 

• L1: Gravel Terrace Infrastructure. 

There are also two instances of the following townscape character types (TCT) in 
proximity to Heathrow airport: 
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• TCT: Inter-war suburban / metroland; and 

• TCT: Commercial airport. 

 Assessment 7.6

This assessment is based on the central case, which comprises the following key 
components: 

• Heathrow Hub on land between the M25 and West Drayton, astride the Great 
Western Mainline. This would comprise a new station, car parks and hotels; 

• Automated People Mover (APM) from the proposed Heathrow Hub to Heathrow T5, 
T6 and T1, 2, 3; 

• Extension to the northern runway to create two runways of approximately 3000m in 
length separated by a 600m safety area; 

• Diversion of the M25 approximately 650m to the west of the existing alignment with 
a 700m section tunnel beneath the runway extension; 

• Heathrow Terminal 6, including two new satellite piers and fire station; 

• Realignment and upgrade of the western perimeter road; and 

• Link roads between M25/M4 junction and Heathrow Hub. 

 Construction 7.6.1

Construction of the proposed development would result in a range of temporary, direct 
and indirect impacts on the physical components and character of the landscape within 
the study area. 

In order to prepare the site for construction of the runway extension, road diversions, 
new buildings and aprons vegetation would need to be removed between the airport 
and the M25 and west from the M25 into the floodplain of the Colne Brook. In addition, 
further vegetation would be removed to accommodate construction of the Heathrow 
Hub and road connections. The removal of this vegetation would increase openness 
locally. Further detail is provided in the Chapter 2: Biodiversity of this Attachment.  

Temporary working areas, including compounds, materials storage areas, batching 
plants and haul roads would be laid out across the site, increasing activity. Some local 
roads and public rights or way are likely to be stopped up or diverted, temporarily 
affecting access and circulation. Furthermore, any temporary road diversions could 
have an indirect impact on tranquillity and views further afield due to changes in traffic 
on other local roads.  

A total of 246 residential units would need to be demolished to make way for the 
proposed development. In addition, 65.5ha of employment land would be permanently 
lost, mostly from the Poyle Trading Estate, requiring the demolition of existing industrial 
and commercial buildings and the removal of access roads and hardstanding. The 
abandonment of buildings would reduce activity on local roads and public rights of way. 
The process of demolition and removal would temporarily reduce tranquillity and would 
further increase openness, particularly in the area between the M25 and Colne Brook.  

Culverts and channels to accommodate the Wraysbury River, River Colne, Duke of 
Northumberland River and Longford River would be constructed beneath the proposed 
development. The Colne Brooke would be diverted around the western end of the 
extended northern runway. These impacts would result in localised changes to 
topography and hydrology. 
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The construction of cut-and-cover tunnels to accommodate the realignment of the M25 
and local access road would require the establishment of large, temporary stock piles 
of material, locally altering the topography of the area. Once the construction of the 
tunnels is complete, traffic on the existing M25 would be diverted through the new 
tunnel and the redundant sections of road and structures including bridges and culverts 
would be removed. Depending on the method adopted, the process of removal might 
cause an increase in noise and visual disturbance leading to a further temporary 
reduction in tranquillity in the settlements of Stanwell Moor and Poyle. 

It is anticipated that a substantial quantity of material may need to be imported to raise 
the level of the area beneath the proposed runway extension, taxiways and aprons. 
Construction traffic accessing the area on local roads and haul routes and machinery 
levelling the area and constructing the runway would be conspicuous.  

The construction of the APM, including viaducts across the lakes within Thorney 
Country Park and Heathrow Airport would be visually prominent from nearby residential 
areas and public roads. Tall construction plant, including cranes and gantries involved 
in the construction of Terminal 6 and ancillary buildings would also be prominent, 
particularly from Stanwell, Stanwell Moor and Poyle.  

 Operation (2023) 7.6.2

There would be a range of permanent, direct and indirect impacts on landscape 
character and views as a result of the operation of the proposed development, which 
are discussed below. 

The open areas of pasture, rough grassland and scrub between the A3044 and the 
M25 and to the west of Poyle would be permanently replaced by the raised platform 
accommodating the runway, taxiways, aprons and buildings. This raised platform would 
alter the setting of the settlements of Poyle, Colnbrook, Stanwell Moor and Horton. 
Engineered channels would carry the Wraysbury River, River Colne, Duke of 
Northumberland River and Longford River through culverts beneath the proposed 
development. 

Approximately 420ha of the proposed development would fall within the metropolitan 
green belt. The proposed development would also reduce the area of Colne Valley 
Regional Park, a key recreational resource, by approximately 485ha. This would also 
narrow the area of park between the western end of the new runway and the Queen 
Mother Reservoir. It is assumed that the realigned public right of way would be 
accommodated here. The meandering alignment of the Colne Brook and the open, 
pastoral character of the floodplain would be permanently lost between Horton and 
Colnbrook. The tranquillity and sense of seclusion and remoteness from the 
surrounding urban uses also would be further reduced here and across the Queen 
Mother Reservoir as a result of low flying aircraft passing above. A small number of 
public rights of way would be permanently diverted, including the Colne Valley Way 
around the end of the new runway. The Heathrow Hub would also reduce the area of 
the Colne Valley Regional Park to the north of the M4 and the east of the M25, 
including the permanent loss of Thorney Park Golf Course. The setting of the western 
side of Thorney Country Park would also be permanently affected by the presence of 
the APM passing over the existing lakes on a viaduct. The setting of a short section of 
the Grand Union Canal to the north and the settlement edge of West Drayton would be 
affected by the proximity of the Heathrow Hub.  

The diversion of the M25 through a new tunnel would move the impacts of the road on 
tranquillity further west, impinging on the eastern edge of Poyle. The proposed link road 
would sever the sensitive landscape of Stanwell Moor and would impact on the setting 
of the southern edge of the settlement of Stanwell Moor.  

The new Terminal 6 building, remote piers, fire station, hotels and car parking would be 
laid out above an area currently occupied by J14 of the M25 and fragmented open land. 
These buildings, together with the APM on a viaduct across the new and existing 
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airfield aprons between the existing runways would be prominent in views from the 
south in particular.  

The expansion of the airport and its increased capacity is likely to lead to further traffic 
on local roads around the Heathrow Hub, indirectly impacting the character of local 
settlements and the countryside. However, traffic on local roads around the airport is 
likely to reduce as a result of modal shift. 

 Mitigation Measures 7.7

The most substantial impacts will be on the Colne Valley Regional Park. There are no 
national guidelines on the requirement for offsetting the loss of public open space 
resulting from development. The NPPF requires local authorities to identify specific 
needs for open space within their area and to determine what open space provision is 
required. Most local planning authorities apply standards for open space in terms of 
quantity of provision per thousand population. Therefore, the loss of open space to the 
proposed development should be offset by new open space approximately equal in 
area to the loss order to maintain local standards of provision, assuming there is no net 
loss or gain in population within each local authority area. However, it should be 
recognised that higher quality, more accessible open space can be of greater benefit in 
terms of landscape character, recreation and amenity than large areas of poor quality, 
inaccessible land. Where possible, new open space will encapsulate the habitat 
mitigation proposed in the ecology technical note and the river flood alleviation 
mitigation proposals set out in the water technical note (see Chapter 2: Biodiversity and 
Chapter 3: Water Resources of this Attachment). There is potential to accommodate an 
extension to the Colne Valley Regional Park within the green belt land to the east of the 
M25 and south of the M4. This would bring the open space within proximity of the 
settlements of Harmondsworth and Harlington to the north of the airport.  

Landscape mitigation should be focussed on enhancing the character and quality of the 
park and green belt. To avoid further fragmentation, new green links should be created 
or existing green links enhanced to promote movement through the park. There is also 
an opportunity to create a green link across the M25 north of J15 by opening up the 
Colne Brook underpass.  

Proposed green links:  

• Horton Road – between Brands Hill and Colnbrook; 

• Land between Colnbrook and Poyle; 

• Land between the eastern edge of Richings Park and the M25; and 

• Land between the safeguarded railway corridor and West Drayton. 

Mitigation should also seek to address impacts on the setting of settlements. The most 
significantly affected would be Poyle where the new runway would be in close proximity 
and raised several meters above existing ground level. There may be opportunities to 
carry out some limited planting on the southern edge of the settlement and any planting 
within 500m of the airport will consider guidelines on nesting birds. It may be necessary 
to limit riparian vegetation along the Colne Brook to address bird strike issues. This loss 
would otherwise need to be mitigated elsewhere. 

One of the 12 core principles of the NPPF is to ‘always seek to secure high quality 
design and a good standard of amenity for all existing and future occupants of land and 
buildings.’ The masterplan for the runway extension and the Heathrow Hub will be of 
the highest quality. It will be based on sound principles of architectural and landscape 
design, responding both to the character and sensitivity of the local landscape and 
townscape but also delivering bold, iconic design which fits with Heathrow’s 
international identity. Particular consideration will be given at detailed design to the 
design of buildings and structures, such as the APM viaduct. This structure will be tall 
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and visually prominent and there is an opportunity to create a new landmark feature 
with strong design. The design will also consider impacts on the setting of the Grand 
Union canal by enhancing links with the wider landscape. 

 Consideration of Options  7.8

We understand that a number of alternative components will be considered alongside 
the essential base case. Of most relevance to landscape is the upgrading of the A3044.  

Two potential routes have been considered: 

• A route across the open area of Stanwell Moor and to the south of the 
settlement of the same name; and 

• A route between the Staines and King George VI reservoirs. 

Of these options, the route between the Staines and King George VI reservoirs is more 
preferable as it would be contained between existing built development. A route across 
Stanwell Moor would divide this area of extant meadow in the floodplain of the River 
Colne. It would introduce raised, incongruous structures and traffic and would reduce 
the openness of the moor and the metropolitan green belt.  

 Conclusions 7.9

The character and context of the landscape within and surrounding the proposed 
runway extension and Heathrow Hub development is varied. Transport infrastructure, 
including the extensive Heathrow Airport complex, major motorways and railway lines 
dominate the eastern part of the area, dividing the landscape. Once rural villages 
expanded in the inter-war and post-war period to fill much of the area surrounding the 
airport and to the east. To the west of the airport and the M25 the landscape retains a 
more open, rural character, falling within the metropolitan green belt and forming part of 
the Colne Valley Regional Park. Water courses and man-made waterbodies are 
common in this area but settlement is generally sparse.  

The proposed runway extension would result in the loss of approximately 485ha of the 
Colne Valley Regional Park and would extend into the metropolitan greenbelt. It would 
also require the demolition of the Poyle Industrial Estate and approximately 240 
dwellings. The M25 would be diverted through a new tunnel beneath the runway close 
to the settlement of Poyle. It would require the diversion of a number of watercourses 
including the River Colne. New terminal and ancillary buildings would occupy an area 
approximately in the location of the existing M25. The design of these buildings and a 
new APM would be of the highest standard and would form new landmarks in views 
within the surrounding landscape. 

The construction of the Heathrow Hub to the east of the M25 and to the north of the M4 
would result in the loss of part of the Colne Valley Regional Park. It would also affect 
the setting of West Drayton to the east and the Grand Union Canal to the north. 
However, the replacement of an extensive sewage treatment works with high quality 
buildings and public realm, together with improved connections with the wider 
landscape would contribute to locally enhancing landscape quality. 
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 PLACE – WASTE  8.

 Introduction 8.1

This technical note presents waste management information relating to the proposed 
development.  It sets out the Appraisal Framework criteria relating to waste and 
relevant European and UK waste management policy and strategy by which the 
proposed development will be guided, outlines the baseline for waste and the types of 
wastes likely to be generated by the proposals are highlighted and mitigation strategies 
are proposed. 

 Appraisal Framework Criteria and Relevant Policy  8.2

 Appraisal Framework 8.2.1

This technical note has been prepared in relation to the proposed development and the 
requirements for waste management set out in the Airports Commission Appraisal 
Framework (April 2014).  Waste management is covered in the Appraisal Framework 
Appendix A, Section 10 - Place.  The requirements for waste are as follows: 

• The construction phase of an airport scheme will generate substantial waste 
materials. The Engineering Plans provided by scheme promoters require them to 
identify a waste management plan, including details of a contamination assessment 
and how any contaminated elements will be removed, transported and disposed of; 
and 

• As the operations of an airport produce substantial waste as well, it is also 
important to understand the waste management of the operational side of the 
scheme proposal. 

 Waste Management Policy and Strategy 8.2.2

The proposals will be subject to a range of European and UK waste management 
legislation.  In addition, there are UK and regional waste strategy documents that are 
pertinent. 

 EU and UK Waste Legislation 8.2.3

The statutory instruments (waste specific) that are most relevant to the proposed 
development are: 

• EU Waste Framework Directive (2008/98/EC); 

• EU Directive 1999/31/EC on the Landfill of Waste; 

• Waste (England and Wales) Regulations 2011; 

• Environmental Permitting (England and Wales) Regulations 2010; 

• Hazardous Waste (England and Wales) (Amendment) Regulations 2009; 

• Waste Batteries and Accumulators Regulations 2009; and 

• Waste Electronic and Electrical Equipment Regulations 2013. 

Some key waste policy requirements that are relevant to the proposals are discussed in 
more detail below. 

 Waste Hierarchy 8.2.4

Article 4 of the European Waste Framework Directive (2008/98/EC) sets out the ‘waste 
hierarchy’, which comprises five steps for dealing with waste, ranked according to 
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land is contaminated or not; remediation techniques and standards; determining liability 
and responsibility; and recovery of the costs of remediation. 

 UK and Regional Waste Strategy 8.2.7

In addition to the statutory instruments identified above, there are UK and regional 
waste strategy documents which are relevant and the proposed development will have 
regard to these, namely: 

• Government Review of Waste Policy in England (2011); 

• Waste Prevention Programme for England (December 2013); and 

• “Making Business Sense of Waste” The Mayor’s Business Waste Strategy for 
London (November 2011). 

 Government Review of Waste Policy in England (2011) 8.2.8

The Government’s Review of Waste Policy (2011) is guided by the waste hierarchy.  
With regard to business and industry, the Government states that it “wants to work in 
partnership with businesses in all parts of the economy to encourage and spread best 
practice in waste prevention and resource management, and so reap the economic and 
environmental benefits for society and the economy”.  The Government is looking for 
businesses to: 

• focus on preventing waste and using resources more efficiently; 

• explore new business models which can be profitable without using so many 
resources (e.g. leasing, servicing, upgrading, extended warranties); 

• re-use products and materials wherever possible, recycle where not; 

• help their staff and customers reduce the waste they generate; 

• promote sustainable procurement throughout their supply chains; 

• where appropriate, invest in waste infrastructure; 

• send less of their waste to landfill; and 

• ensure that their waste is managed legally and safely, through to final recovery or 
disposal. 

 Waste Prevention Programme for England (December 2013) 8.2.9

The development of a Waste Prevention Programme is a requirement of the Waste 
Framework Directive (2008/98/EC) and takes forward a commitment in the 
Government’s Review of Waste Policy (2011).  The Waste Prevention Programme for 
England encourages businesses to contribute to a more sustainable economy by 
building waste reduction into design, offering alternative business models and 
delivering new and improved products and services. 

 The Mayor of London’s Business Waste Strategy (2011) 8.2.10

The Mayor of London’s Business Waste Strategy (2011) sets the overall direction for 
the management of business waste in London for the period 2012 to 2031.  The term 
‘business waste’ refers primarily to two distinct waste streams - that from the 
commercial and industrial sector (C&I) and that from the construction, demolition and 
excavation sector (CDE), both of which are collected and managed by the private 
sector. 

The overriding aims of the Mayor of London’s strategy on business waste are to: 
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• waste is also generated through infrastructure projects - in 2010, approximately 
6,000 tonnes of mixed waste was reported across Heathrow’s construction and 
refurbishment activities; 

• in addition to the above, some 95,000 tonnes of waste was generated through 
demolition activities to make way for the new Terminal 2 - 99% of this was reused 
or recycled (this waste was also managed through Heathrow’s waste contract); and 

• targets on waste: 

– by 2020, no waste managed through Heathrow’s waste contract will be 
sent to landfill and 70% of this will be recycled; and 

– to recycle at least 85% of construction waste (as at 2011, this target was 
under review). 

With specific regard to construction and demolition waste the report states “we guide 
the recycling behaviour of contractors” and refers to the “contractual recycling 
obligations” placed on contractors.  It also states that the approach to managing 
construction waste at Heathrow is “increasingly focused on waste prevention”. 

The current waste arisings at Heathrow therefore represent approximately  1.7 % of 
London’s C&I waste. 

 Construction 8.4.1

There is no benchmark for construction waste arisings for Heathrow Airport, since they 
depend entirely on the extent of construction work carried out during a particular year 
and will hence vary considerably from year to year.  

 Assessment of Waste Arisings 8.4.2

8.4.2.1 Construction Phase 

The construction work will give rise to the following general categories of waste: 

• Construction waste – e.g. packaging, containers, workforce waste, damaged, 
surplus and out-of-spec materials, and waste from plant maintenance; 

• Demolition waste – e.g. masonry, steelwork, cladding, wood and metal; and 

• Excavation waste – surplus excavated soils. 

Excavated material (which comprises soils, stones, etc.) will result from the 
construction of the tunnel for the M25 diversion and other various project activities.  
Current estimates are that 1.7 Mt of material will require excavation.  The project has 
an estimated requirement for 10.7 Mt of fill material which will be used to form 
construction platforms, embankments and to backfill the cut-and-cover tunnels.  It is 
intended that the excavated material will be reused as fill wherever possible, with the 
exception of material that is unsuitable in terms of either engineering properties or 
contamination.  Material that is unsuitable for use as engineering fill is likely to be 
suitable for other beneficial uses within the project, such as habitat restoration or 
landscaping. 

Uncontaminated excavated material which is reused within the project is not classified 
as waste. 

Based on the assumption that the majority of excavated material will be suitable for 
reuse, there will therefore be a net deficit of between 8 and 9 Mt of fill material, which 
will need to be imported to the site.  The project is therefore not expected to generate 
significant quantities of excavation waste. 
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There is a possibility that some of the material excavated from the site may be 
contaminated, due to previous industrial uses of the site.  Environment Agency records 
indicate that there several historic landfills (since restored) within the footprint of the 
proposed development.  The extent of contamination would be determined by detailed 
geo-environmental investigations as part of the design process. 

As geo-environmental and contamination data become available this section will be 
updated as appropriate.  

8.4.2.2 Operation Phase 

The operation of the proposed development will give rise to the same types of wastes 
that currently arise and are managed at Heathrow Airport.  In summary, these are as 
follows (taken from the document “A focus on Waste - Towards a Sustainable 
Heathrow”): 

• paper, newspaper, magazines and cardboard; 

• metal, wood, glass and plastic; 

• batteries, oil and lubricant, fluorescent tubes; 

• fixtures, fittings and materials; 

• tyres, rags, aerosols; and 

• food and green (i.e. garden) waste. 

The baseline operational waste arisings in 2010 were reported to be 110,000 t based 
on passenger numbers of 66 million (this equates to approximately 1.6 kg of waste 
produced per passenger).  Once operational, the proposed development is projected to 
increase passenger numbers to approximately 130 million.  Using the figure of 1.6 kg / 
head, this is likely to result in approximately 100,000 t of operational waste in addition 
to the baseline.  Projected operational waste arisings for the year 2023 (when the 
development is expected to become operational), will represent approximately  3.2% of 
London’s C&I waste. 

 Mitigation Measures 8.5

 Construction Waste Management Plan 8.5.1

Heathrow Airport has a successful track record of sustainable management of 
construction waste.  The T5 development is quoted as a positive example in the 
Mayor’s Business Waste Strategy, and achieved 97% recovery and recycling rate.  
Building on this example, we expect that similar rates of diversion can be achieved for 
the proposed development (excluding any contaminated soil). 

A Waste Management Plan (WMP) will be developed for the construction phase of the 
project and will form the basis for mitigating solid waste impacts.  The WMP will be a 
‘live’ document in that it will be reviewed and updated as required during the project. 

All wastes resulting from the proposed development will be managed in accordance 
with the relevant European and UK legislation.  The WMP will reflect the principles of 
the waste hierarchy, placing priority on waste minimisation, followed by reuse then 
recycling, and then environmentally sound methods of treatment and / or disposal.  The 
roles and responsibilities of the various parties will be clearly defined. 

The Waste Management Plan will include guidance on: 

• waste prevention and minimisation; 

• identification and segregation of waste types at source; 
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• appropriate storage, containment, handling and transportation; 

• reuse and recycling of suitable materials; and 

• treatment and disposal of specific waste streams. 

The WMP will set out the procedures for the management of each waste type likely to 
be generated by the proposed development.  The plan will identify the source of the 
waste, the method and location of storage including any requirements for segregation 
from other wastes, handling requirements, transportation requirements, reuse or 
recycling opportunities and treatment and disposal options and locations. 

On and off site facilities and locations used for the storage, transportation, treatment 
and disposal of wastes arising from the proposed development will be subject to all 
necessary authorisations / permissions as required, and a record of this information will 
be kept in the WMP. 

Waste segregation procedures will be implemented and waste reception procedures 
will be put in place at locations receiving waste to ensure only permitted waste types 
are managed at that location.  A system for recording the movement of wastes (i.e. 
waste transfer / consignment notes) will be utilised to ensure that an audit trail exists to 
demonstrate that waste has been managed both legally and in accordance with the 
WMP.  Training requirements for all staff will be identified and records of training will be 
maintained. 

To ensure the WMP (and the mitigation measures outlined therein) is implemented 
effectively, a range of monitoring measures will be incorporated into the requirements 
of the plan.  This will include monitoring: 

• waste types and quantities generated; 

• appropriate waste storage arrangements; 

• onsite segregation and any cross-contamination of waste streams; 

• waste management and disposal routes; 

• waste movements; 

• waste management contractors, to ensure they hold the relevant approvals and 
permits for the activities being undertaken; and 

• sites used for the storage, reuse, recycling, treatment and / or disposal of waste, to 
ensure the relevant approvals and permits for the activities being undertaken are in 
place prior to the commencement of the activity and throughout the duration of the 
activity and that any monitoring requirements are undertaken. 

 Specific Mitigation Measures 8.5.2

Specific mitigation measures for each of the different waste types identified previously 
are outlined below.  These will be incorporated into the Waste Management Plan for 
the project. 

8.5.2.1 Excavation Waste 

An integrated design approach will be developed to use excavated material to satisfy 
the fill material requirements wherever reasonably practicable.  This will include reuse 
of all topsoil and agricultural subsoil as close to the point of excavation as practicable. 
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As part of the design process, a series of detailed geo-environmental (contaminated 
land) investigations will be carried out in order to determine the extent and nature of 
any contamination.  The contaminated land investigations will include: 

• Desk study and review of historic information to identify potentially contaminative 
land uses (including landfill sites); 

• Intrusive investigations (trial pits and boreholes) to recover samples of soil and 
groundwater for chemical analysis); and 

• Risk assessments, in which the levels of any contaminants are compared to 
guideline values, and if necessary quantitative risk assessment models are 
developed, in order to determine whether material is suitable for re-use or whether 
remediation is required. 

All stages of the contaminated land investigations would be carried out in accordance 
with the Environment Agency’s guidelines and the contaminated land strategies of the 
relevant local authorities. 

If contaminated land is identified which requires remediation, the preferred option will 
be to treat material on-site such that it is suitable for beneficial reuse within the 
development.  Material which cannot be re-used on site or elsewhere may need to be 
disposed of to landfill.  Data from the Environment Agency indicates that there is almost 
70 million cubic metres of non-hazardous landfill capacity in London and the South East 
(as of 2012) plus an additional 1 million cubic metres of hazardous landfill capacity, 
which could potentially accommodate any contaminated land requiring disposal. 

As geo-environmental and contamination data become available this section will be 
updated as appropriate.  

Excavated material will be removed methodically and stored in designated locations 
within the project site.  Topsoil will be stored in designated area(s) and reused in 
landscaping the site following construction.  Material stockpiles may require planning 
approval, where this is the case such approvals will be sought prior to commencement 
of activities.  The agreed locations will be included in the WMP together with any 
monitoring requirements. 

A ‘Contaminated Land: Applications in Real Environments’ (CL:AIRE) Code of Practice 
Materials Management Plan would be prepared (including sign-off by a designated 
competent person) in advance of the implementation of the project.  This will set out 
how the suitable excavated material is to be used as a resource within the construction 
of the project. 

Any residual wastes which cannot be reused or recycled, for example any 
contaminants remaining after treatment of contaminated soils, would be stored safely 
on site prior to being disposed of to a suitably licensed waste management facility, 
located as near as possible to the proposed development so as to reduce the impact of 
any road transported waste.   

As a net importer of fill material, the development could have a potentially significant 
beneficial impact as a destination for surplus excavated material from other 
developments in London and the South East.  This could potentially include HS2, 
Thames Tideway Tunnel or the Northern Line Extension if timescales allow.  Liaison 
with developers of other projects will allow for consideration of the available 
opportunities for a region-wide integrated excavated material management strategy. 

8.5.2.2 Construction and Demolition Waste 

Based on the experience of Terminal 5, the proposed development will follow the waste 
hierarchy and seek to minimise the quantities of waste sent for disposal as described 
below. 
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• Reduce - Design teams should adopt the principles of standardisation in design, 
pre-fabrication and modularisation, all of which can help to reduce construction 
waste generation.  A logistics strategy should be developed to avoid over-ordering 
and damage during storage, and suppliers should be encouraged to minimise 
packaging and take back used packaging. 

• Reuse - Opportunities should be identified to reuse waste, for example: processing 
excavated soil and construction and demolition rubble on site and reusing it in 
construction (e.g. by use of crushing and grading plant); use of bioremediation to 
remediate hydrocarbon-contaminated soil which can then be reused on site; 
multiple use of temporary works, e.g. shuttering used several times over, and then 
broken up and timber used for protection of finished works; and developing a 
materials market place to enable surplus products and materials from one part of 
the project to be available to other project teams. 

• Recycle - Recycling should be encouraged by the use of designated skips provided 
for general, wood, metal and cardboard waste to encourage segregation for 
recycling. Arrangements should be made with the waste management contractor 
for further processing and sorting of mixed wastes to maximise the recycling rate.  
Hazardous wastes should be segregated at source into designated containers 
which will be managed by a hazardous waste contractor.  Where possible, oily 
wastes should be recycled to clean fuel oil, and waste paints and solvents 
recovered for use as secondary fuel.  The project should aim to maximise the 
recycled content in construction materials and identify opportunities for use of 
secondary aggregates. 

 Operational Phase Waste 8.6

The operation of the proposed development will give rise to the same types of wastes 
that currently arise and are managed at Heathrow Airport.  The target for Heathrow 
Airport is that by 2020 70% of waste managed through Heathrow Airport Limited’s 
waste contract is recycled and no residual waste is sent to landfill.  This target also 
aligns with the Mayor of London’s target of 70% reuse, recycling and composting of C&I 
waste by 2020. 

Projected waste arisings for 2023 (when the proposed development is expected to 
become operational) are 208,000 t in total for Heathrow Airport, representing 
approximately 3.2% of London’s projected C&I waste arisings for that period.  

It is expected that the established approach to managing wastes as sustainably as 
possible at Heathrow will be extended to the proposed development, e.g. segregation 
of recyclable materials wherever possible, utilisation of EfW technology to manage 
residual wastes rather than disposal in landfill, etc.  This will help to ensure that the 
targets outlined above are met. 

Examples of sustainable waste management practices at Heathrow which should be 
extended to the proposed development include: 

• providing facilities to segregate and collect retail and catering waste for recycling 
and collections of used cooking oil from Heathrow’s catering outlets, which is 
reprocessed into biodiesel; and 

• composting green waste from on-airport landscaping activities - primarily grass 
cutting and shrub trimming - which is then used to improve the appearance of 
Heathrow’s landscaped areas. 

As with the existing operations at Heathrow, a proportion of the operational waste will 
be generated by individual companies operating at the airport and the remainder will be 
managed centrally through Heathrow Airport Limited’s waste contract.  It is anticipated 
that the proposed recycling and landfill diversion targets will be maintained and can be 
achieved, working in conjunction with waste management and recycling contractors.  
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The proposed development should follow the existing approach of “control, guide, 
influence”, whereby Heathrow: 

• controls the management of waste which is generated through the airport 
operator’s own operations and managed through Heathrow’s waste contract; 

• guides the management of waste generated by third parties at Heathrow but 
managed through Heathrow’s waste contract; and 

• influences the management of waste generated by third parties at Heathrow and 
managed through their own waste contracts. 

International catering waste (ICW) from flights starting outside the European Union is 
defined as ‘Category 1’ under the Animal By-products Regulations. This requires 
airlines and their catering providers to segregate this waste from other aircraft waste 
and dispose of it either by incineration or at a specialist landfill facility.  Adequate 
facilities exist in close proximity to Heathrow (at Lakeside Energy from Waste Facility, 
just 1km to the west of Heathrow) for the incineration of such wastes.  ICW from the 
proposed development would continue to be managed in strict accordance with the 
regulatory requirements. 

For residual wastes other than ICW, there are facilities within London and the South 
East region which have adequate capacity to safely manage the volume of residual 
waste likely to require final disposal (see Tables 8.3 and 8.4 above). 

 Conclusions 8.7

As with all construction projects, the proposed development will generate waste.  A 
large majority of construction waste can be recycled or reused, and Heathrow has 
demonstrable expertise in diverting waste from landfill (a 97% diversion rate was 
achieved for the Terminal 5 development).  Similar measures will be used and can be 
expected to deliver a similar level of diversion for the proposed development. 

The proposed development will have a net requirement for the import of fill material; 
and as such it will not generate significant quantities of clean excavated spoil requiring 
offsite disposal.  Indeed, the development is likely to have a net beneficial effect at the 
regional level, and may be able to accommodate excess excavated spoil from other 
projects that would otherwise require disposal. 

A detailed contaminated land investigation will be carried out during the design stage, 
in accordance with Environment Agency and local authority guidelines.  The presence 
of former landfill sites in the vicinity of the development suggests that some 
contaminated land will be identified. Where possible, material will be treated on-site 
such that it can be reused in the works.  Material which is not suitable for reuse (even 
after treatment) may require landfill disposal.  There is adequate landfill capacity at a 
regional level to accommodate such material. 

The increase in passenger capacity will lead to an increase in operational waste – this 
increase will be common to all schemes which provide additional passenger capacity, 
wherever they are located.  The operational waste from the proposed development will 
be managed in a similar way to existing waste from Heathrow, and will be subject to the 
same targets of 70% recycling and reuse.  Waste generated by Heathrow currently 
accounts for 1.7% of London’s commercial waste, and with a doubling of passenger 
numbers this would also be expected to double, but since the majority of this waste will 
be recycled or reused, only a small proportion will require disposal, and the existing 
waste management infrastructure in west London and the surrounding area is adequate 
to accommodate this residual waste. 
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 ECOSYSTEM SERVICES  9.

 Introduction 9.1

This technical note presents a high-level assessment of the potential impacts and 
dependencies on ecosystem services resulting from the construction and operational 
phases of the proposed development.  The note draws on the findings from the 
technical notes available from other disciplines using the data available at the time.  

 Appraisal Framework criteria and relevant policy  9.2

The Airports Commission’s Appraisal Framework76 sets out the process for assessing 
the sustainability of developments against multiple objectives, including the objective to 
protect natural habitats and maintain biodiversity. The Phase 2 appraisal of biodiversity 
will consist of two distinct assessments. The first assessment will identify the sites of 
particular biodiversity interest, such as designated sites of international, national and 
local importance, and protected and priority species and habitats, present in the areas 
around airport schemes. The second assessment will consider at a high level the 
impact on ecosystem services, as defined in Natural England’s ‘National Character 
Areas’ (NCA) publications. These ecosystem services appraisals will cover the broad 
geographical area surrounding an airport (in other words, they will not be restricted to 
the sites of particular biodiversity interest).  

This Technical Note covers the second assessment only. An assessment of impacts on 
biodiversity is presented in Chapter 3 of this Attachment.  

There has been a growing shift in national and international policy, away from looking 
at the environment in separate “silos” – air, water, soil, biodiversity – towards a more 
integrated approach based on entire ecosystems. Identifying impacts in this manner 
stresses the linkages and trade-offs between different services, allowing the ecosystem 
approach to identify areas which provide multiple benefits. This ‘ecosystems approach’ 
places an emphasis on looking at the environment in terms of the benefits that people 
derive from it, thereby helping to ensure that the full value of ecosystems services and 
people’s preferences for these are incorporated into decision-making processes. 

 Assumptions and Limitations 9.3

This is an intentionally high-level and preliminary analysis based solely on a desk study 
using a bespoke modelling tool for ecosystem services impact assessment; 
Ecosystems Services Identification Valuation Integration modelling tool (ESIVI). The 
approach used has drawn on a number of good practice guidelines including the 
Supplementary Green Book Guidance, Department for Transport (2013) Applying an 
Ecosystem Services Framework to Transport Appraisal, the UK National Ecosystem 
Services Assessment (UKNEA) (2011) and the Institution of Environmental Science’s 
(IES) guidance on conducting ecosystem services in practice77. 

The assessment baseline is defined with reference to the performance of ecosystem 
services documented in Natural England’s National Character Area (NCA) 115: 
Thames Valley. 

The research presented in this report relied on data collected from the NCA 115 report 
and draft technical notes from discipline leads. It does not incorporate primary evidence 
on ecosystems services baseline or impacts associated with the proposed 
development. Furthermore, the assessment of impact magnitude and receptor 
sensitivity relies on professional judgement rather than being informed by community 
consultation on ecosystems services and/or the collection and analysis of dedicated 

                                                      
76 Airports Commission (2014) Appraisal Framework Consultation [online] available at 
https://www.gov.uk/government/consultations/airports-commission-appraisal-framework (last accessed 29/04/2014) 
77 Everard M and Waters R. (2013) Ecosystem services assessment: How to do one in practice (Version 1, October 13). 
Institution of Environmental Sciences, London [online] available at www.ies-uk.org.uk/resources/ecosystem-
servicesassessment (last accessed 29/04/2014). 
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primary data. Therefore, it is difficult to draw definitive conclusions on the extent to 
which the research reflects beneficiaries’ value of the ecosystems services that may be 
adversely affected by the proposed development.  

For the purposes of the ecosystem services approach, the scheme footprint is 
considered to cover the area of land required for the proposed development and the 
affected ecosystems are any of the ecosystems or land uses that fall within or overlap 
with the boundary of the proposed development and its immediate surroundings. The 
focus of the ecosystem services approach is on potential impacts on beneficiaries living 
close to or within the affected ecosystems (as these are the people who are likely to 
place most value on the ecosystems services and to have access to fewer alternative 
services than those living further away); impacts on regional, national, and global 
beneficiaries are identified and accounted for where applicable.   

The study area is consistent with that shown on drawing P_47067372/TL/GA/01 in 
Attachment 4-1 and assumes an operational year of 2023. In addition the following 
mapping sources were consulted: 

• Multi-Agency Geographic Information for the Countryside (www.magic.gov.uk); and 

• Aerial photography and Ordnance Survey mapping. 

In line with the Biodiversity technical note, the study area covers an area of 5km wide.  

 Methodology  9.4

The Ecosystem Services Approach presented in this report is based on a URS 
proprietary tool: Ecosystem Services Identification, Valuation, and Integration (ESIVI)78.  
The ESIVI tool provides a rigorous and transparent framework for undertaking ESAs to 
meet national and international good practice. 

The ESA process in the ESIVI tool comprises stages: 

• Scoping – to identify the key services provided by affected ecosystems (within 
the study area) that could potentially be impacted by the proposed 
development or upon which  the proposed development may depend; 

• Baseline establishment – to assess the status of key services provided by the 
affected ecosystems in the absence of the proposed development, as well as 
the location of ecosystem service beneficiaries and the extent to which they 
benefit from the services provided; 

• Impact assessment – to identify the likely impacts of the proposed development 
on ecosystems services and their beneficiaries, the significance of these 
impacts, and which services should be considered priority ecosystems 
services; and 

• Mitigation and residual impact assessment – to identify mitigation measures 
that may be implemented to avoid, minimise, or offset adverse impacts on 
priority ecosystems services and to determine the residual impacts once 
mitigation is in place. 

Figure 9.1 provides an overview of the assessment process undertaken throughout this 
technical note. 

 
 

 

                                                      
78 White. C., Rowcroft, P., Smith, S., Anastasopoulos, C. and Brenkley, I. (2012) ‘ESIVI: A step-by-step guide’, URS, London. 
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A summary of the rationale for inclusion or exclusion of each ecosystem service is 
provided in Table 9.3. It is important to note that, since this was a scoping exercise, the 
potential impact ratings should not be interpreted as an ultimate determination of 
significance but rather an assessment of the potential for the occurrence of an impact 
on a service and its use by beneficiaries and the likely significance of such an impact. 
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 Baseline 9.5

The purpose of the baseline assessment is to provide a brief analysis of the provision 
and use of each of the scoped-in ecosystem services in the absence of the proposed 
development. The baseline provides a reference scenario from which the impacts of the 
proposed development can be measured and takes into account: current provision of 
services and how ecosystems support their delivery; the use of ecosystems services by 
beneficiaries; how ecosystems services and the benefits they provide have changed 
and are likely to change in future (in the absence of the proposed development); key 
beneficiaries and the key drivers of change. 

Natural England’s National Character Area (NCA) 115: Thames Valley, together with 
information from the technical notes prepared by other disciplines, was used to 
generate the baseline for this ESA in line with the Commission’s assessment base 
case. The following table summarises the ecosystems services baseline conditions. 
Likely future trends are indicated as follows:  improving;  some improvement;  
Improvement and/or deterioration in different locations;  some deterioration;  
deteriorating.  The importance of the ecosystem service within the area is indicated by: 

 high importance;  medium-high importance;  medium-low importance; and  
low importance. 
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 Assessment of Construction & Operation (operation 2023) 9.6

 Impact Assessment  9.6.1

The purpose of the impact assessment is to assess changes in human well-being 
resulting from the proposed development’s impacts on the provision of ecosystem 
services. As set out in the UK National Ecosystem Assessment (UK NEA)81, human 
well-being has multiple constituents, including basic material for a good life, freedom 
and choice, health, good social relations, and security. The constituents of well-being, 
as experienced and perceived by people, are situation-dependent, reflecting local 
geography, culture, and ecological circumstances. 

The impacts that were assessed address changes in well-being arising from activities 
undertaken during the construction and operation phase of the proposed development. 
The assessment therefore necessitated a two-stage process. First, the impacts on the 
ecosystem (the physical receptor) and associated services were understood before the 
implications for ecosystem service beneficiaries could be assessed.  

The nature and significance of impacts were determined using a set of criteria that 
reflect the value of ecosystems services to beneficiaries, the resilience of ecosystems 
and their beneficiaries to change, and the magnitude, scale, duration, and reversibility 
of impacts. The assessment exercise was undertaken using the ESIVI tool and a 
review of the impact assessments presented by the Carbon, Water, Heritage, Ecology, 
Landscape and Air Quality technical notes presented by other disciplines. The impact 
assessment was conducted on the following: climate regulation (mitigation), regulation, 
hazard regulation, water quality regulation and wild species diversity.  

 Receptor sensitivity 9.6.2

Receptor sensitivity was determined using information from the baseline to provide an 
understanding of the importance and sensitivity of each ecosystem service and its 
beneficiaries, taking account of: 

The value of each ecosystems services to its beneficiaries, including: 

• The importance of the contribution that the ecosystems services makes to 
people’s well-being and the scarcity value of the service i.e. how widely 
available it is at a local, regional, or national level; and 

• The scale of benefits provided by the service to beneficiaries such as whether 
the service provides benefits to individual households, across local 
communities, or has regional or national beneficiaries. 

The resilience of ecosystems and ecosystem service beneficiaries to change was also 
considered, including: 

• The sensitivity of the ecosystem to change in its ability to provide the service 
(e.g. as a result of climate change and population pressures). This will depend 
inter alia on the existing condition of the ecosystem, its functions, and its 
thresholds; and 

• The sensitivity of the beneficiaries to any change in, or loss of provision of, the 
service. This will depend on, inter alia, the availability of substitute services, 
their cost, social acceptability, technological feasibility, environmental 
sustainability, and the time scale in which they can be made available. 

Note that ecosystem sensitivity is independent of the proposed development’s impacts 
and relates to the existing situation and the capacity of ecosystems and ecosystem 

                                                      
81 UK NEA http://uknea.unep-wcmc.org/ accessed 24/04/14 
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• The removal of vegetation which sequesters and stores greenhouse gases; 
and 

• The release of greenhouse gases stored in soils due to disturbance through 
construction activities. 

The main activities during the construction phase that could impact this service include: 

• Increases in greenhouse gas emissions into the atmosphere from construction 
and operational related activities.   

Receptor sensitivity 

The main habitats within the affected ecosystems which contribute to climate regulation 
include urban areas and woodlands. Across the NCA as a whole, the ability of the 
affected ecosystems to store and sequester greenhouse gases has been significantly 
reduced due to extensive management of land for urban uses, and the small and 
fragmented coverage of natural habitat due to widespread vegetation clearance. The 
importance of the role that the affected ecosystems play in regulating greenhouse 
gases to beneficiaries in this area is therefore considered to be low. 

Ecosystems are sensitive to a number of pressures which could further reduce their 
ability to sequester and store greenhouse gases such as urbanisation, further 
vegetation clearance and degradation of soils. However, the increasing recognition of 
the importance of the role ecosystems play in climate regulation is encouraging the 
adoption of afforestation projects, agri-environment schemes, and better management 
of organic rich soils. Therefore, the sensitivity of ecosystems to change is considered to 
be moderate.  

Beneficiaries of this service are considered to be of low sensitivity to change as there 
are a number of alternative means through which climate regulation can be managed in 
place of the sequestration and storage played by natural habitats in the affected 
ecosystems. Examples include adopting energy efficiency practices, reducing carbon 
intensity of industrial and infrastructure processes, and shifting to more sustainable 
forms of transport. While these may incur upfront costs they have the potential to create 
significant and long-term health and well-being benefits. 

The overall receptor sensitivity is therefore considered to be moderate. 

Impact magnitude 

The main activities during the construction and operation phase of the proposed 
development that could impact on the provision of this service include an increase in 
the release of greenhouse gas emissions associated with: increased airport capacity; 
departure and arrival route changes; construction of new facilities and surface access 
infrastructure; airside ground movements and airport operations; and on-aviation 
transport (surface access transport). These activities have the potential to reduce the 
natural environment’s ability to sequester carbon, and hence to regulate climate. 

The likely impact on the well-being of beneficiaries of this service is considered to be 
low. While there is unlikely to be a significant change in well-being that could be 
attributed to the loss of greenhouse gas regulation capacity in the natural environment, 
there is likely to be a material disruption to the ability of ecosystems to sequester and 
store carbon. This could cumulatively place greater pressure on the ability of areas to 
sequester and store carbon.  

The impacts are likely to extend over multiple generations as vegetation takes time to 
regrow and organic soil content accumulates slowly; however, the impacts are 
potentially reversible over time through mitigation measures such as planting more 
trees and/or vegetation to increase soil carbon content and to offset carbon release.  
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The overall potential unmitigated impact magnitude during the construction phase is 
therefore considered to be moderate. 

During the operational phase there is likely to be an increase in the release of 
greenhouse gases associated with operational activities which coupled with the loss of 
carbon currently stored in the soils and vegetation scheduled for removal, will result in 
an absolute increase in greenhouse gas emissions. . Therefore, the proposed 
development’s potential unmitigated impact magnitude during the operational phase is 
considered to be moderate. 

Impact Significance 

The overall potential unmitigated impact on the well-being of beneficiaries of the climate 
regulation service is therefore assessed as being of moderate significance during the 
construction and operation phase. As a result, climate regulation is identified as a 
priority service during both the construction phase and operational phases.   

9.6.4.2 Hazard Regulation 

The service considered in this assessment is the capacity of affected ecosystems to 
regulate natural hazards. The affected beneficiaries include:   

• Households and businesses in the study area surrounding the footprint of the 
proposed development which are vulnerable to flooding; and  

• The proposed development itself, which depends on the regulation of hazards 
during construction and operation. 

The main activities during the construction phase that could impact this service include: 

• The removal of vegetation and soils which store water and regulate flows;  

• Obstruction of water courses and surface and ground water flows due to 
earthworks and construction of infrastructure; 

• Construction of watercourse diversions of the Colne Brook and Poyle Channel 
which will require diversion around the west end of the extended north runway;  

• Potential construction within floodplains for the additional terminal buildings; 
and  

• There are no activities identified during the operation phase which are 
considered likely to impact this service.  

Receptor sensitivity 

Flooding in the study area could lead to increased economic costs.  

The ability of the affected ecosystems to provide this service is considered to be highly 
sensitive to change due to the increasing pressure that climate change is placing on 
water resources and hazard risk. Hazard risks throughout the region are increasing as 
water supplies are becoming increasingly variable as result of the changing 
hydrological cycle, something that is likely to increase in the future. Further, widespread 
modification of natural ecosystems such as trees and wetlands through removal and 
replacement with impermeable surfaces and hard infrastructure has reduced the 
natural capacity of ecosystems to regulate hazard risk making the remaining 
ecosystems sensitive to further change.  

The role that ecosystems currently play in regulating hazard risk can be replicated 
through investment in various hard and natural infrastructure alternatives, such as the 
construction of flood defences, flood water attenuation ponds, afforestation, storm 
drains and levees.  
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The overall receptor sensitivity is therefore considered to be moderate given the type 
and number of beneficiaries likely to be impacted within or surrounding the study area.  

Impact magnitude 

Activities during the construction phase of the proposed development are likely to 
require the permanent realignment of a number of water courses which could alter 
surface water flows downstream and lead to higher flood risk. Construction activities 
within flood plains are likely to lead to a permanent loss of water storage capacity 
further increasing the risk of flooding. Infrastructure that sits below ground level, such 
as tunnels, may create barriers to groundwater flows which could raise the risk of 
groundwater flooding. 

In addition, the removal of vegetation (which binds soil particles together and protects 
the soil surface from wind and rain exposure) is likely to further increase surface water 
flows as well as increasing the exposure of soils to erosion and/or compaction caused 
by weather and the movement of heavy machinery and vehicles. Given this, it is 
possible that surface water run-off will increase which could in turn increase flood risk. 
Vegetation such as grass and shrubs are likely to quickly regenerate following removal 
and is therefore likely to have a minimal impact on the regulation of water flows. The 
overall potential unmitigated impact magnitude during the construction phase is 
therefore considered to be moderate.  

Following the changes in the regulation of water flows resulting from the construction 
phase, the operation of the proposed development along the constructed infrastructure 
and other operational activities are unlikely to lead to any further changes in the 
hydrological cycle or the ability of ecosystems to regulate hazard risk. There are no 
identified activities during the operational phase that are likely to have a material impact 
on provision of this service or the well-being of any beneficiaries and the potential 
unmitigated impact magnitude is considered to be negligible.   

Impact significance 

The overall potential unmitigated impact on the well-being of beneficiaries of the hazard 
regulating service is therefore assessed as being moderate during the construction 
phase and low during operation. Given this, hazard regulation is identified as a priority 
service during the construction phase only. 

9.6.4.3 Water (supply)  

The main activities during the construction phase that could impact this service include: 

• Construction of culverts, tunnels, and permanent diversion of water courses 
which could impact flows; and 

• Temporary dewatering during construction which would lower groundwater 
levels and reduce the available resource within an aquifer. Temporary 
dewatering would change local hydraulic gradients and potentially reduce 
groundwater contributions to the identified surface water receptors, the 
Wraysbury Gravel Pits SSSI and to nearby groundwater users abstracting from 
the superficial deposit aquifer. 

The main activities during the operational phase that could impact this service include 
permanent groundwater control. Groundwater is at a shallow depth within the 
superficial deposit aquifer and therefore permanent groundwater control is likely to be 
required during construction of the M25 underpass. This would lower groundwater 
levels on a permanent basis and reduce the available resource within this aquifer. In 
addition, permanent groundwater control would change local hydraulic gradients and 
potentially reduce groundwater contributions to the Poyle Channel, Colne Brook, 
Wraysbury River and River Colne, to groundwater abstractions and to the Wraysbury 
Gravel Pit SSSI. 
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Receptor sensitivity 

The supply of freshwater is of high importance to the continued operation and 
profitability of water companies, industry, and agriculture directly abstracting from water 
resources.  

Further, as water flows are regulated at a catchment scale, water users living across 
the region may also attach high importance to water flowing through the Affected 
Ecosystems. The majority of London’s freshwater, for example, is supplied from the 
Thames Valley (NCA 115) where water supplies are under pressure due to growing 
demand.  

The sensitivity of ecosystems to change are likely to be moderate due to the fact that 
water resources in many areas are already under pressure and this is likely to worsen 
with the impacts of climate change, population growth, and predicted increases in 
demand. There are 60 licensed groundwater abstractions within the study area (defined 
as 8km in EA data search), of which 44 abstract from the superficial deposit aquifer and 
16 from the underlying Chalk aquifer. 

The overall receptor sensitivity is therefore considered to be moderate. 

Impact magnitude 

The proposed development is likely to have a material impact on surface and ground 
water flows due to construction activities within water channels and permanent 
realignments of existing water courses, and this could have a highly material impact on 
the well-being of water users through the region.  

Likewise, potentially material impacts on groundwater flows may arise from temporary 
dewatering of aquifers for construction and from the construction of permanent below 
ground structures. Permanent changes in water courses could have impacts on water 
users over multiple generations although impacts are likely to be reversible after some 
time if combined with human intervention (e.g. original channels are restored).   

The overall potential unmitigated impact magnitude during the construction phase is 
therefore considered to be moderate. 

Permanent groundwater control activities during the operation phase could lower 
groundwater levels on a permanent basis. Therefore, the proposed development’s 
potential unmitigated impact magnitude during the operational phase is considered to 
be low. 

Impact significance 

The overall potential unmitigated impact on the well-being of beneficiaries of the water 
supply service is therefore assessed as being of moderate impact during the 
construction phase and low during operation.  

9.6.4.4 Water Quality Regulation 

The service considered in this assessment is the capacity of the affected ecosystems to 
regulate and maintain freshwater quality. The affected beneficiaries include:  

• Direct abstractors in the study area and wider region who use water in 
agriculture and small industry (likely to be low in number based on limited 
information available); and 

• The households and businesses who depend on the contribution of affected 
ecosystems to the public water supply. 

The main activities during the construction phase that could impact this service include: 
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• Leaks, spills, and leaching of contaminants into surface and ground waters 
associated with construction activities;  

• Construction of culverts, tunnels, and diversion of water courses which could 
impact downstream flows and water quality; and 

• Clearance of vegetation which filters pollutants from water courses.  

Receptor sensitivity 

The importance of the water quality regulation service provided by the affected 
ecosystems is considered to be moderate. Good quality water is essential for a range 
of activities, including business and personal household use. A decline in water quality 
can have direct impacts on income through increased expenditure of treatment costs in 
the case of abstractors. The existing groundwater quality is likely to be poor as 
indicated by the poor WFD chemical status of the Lower Thames Gravels groundwater 
body and by the presence of several historic and authorised landfills in close proximity 
to the proposed development area82. Therefore, the disturbance and mobilisation of 
“pockets” of poor quality groundwater by permanent groundwater control could 
potentially further reduce groundwater quality within the superficial deposit aquifer. 

There are a range of alternatives to the water quality regulation service provided by the 
natural environment such as planting new trees or creating wetlands in appropriate 
locations, chemically treating polluted waters, or reducing pollutant inputs from other 
sources. Overall, it is considered that beneficiaries are moderately sensitive to changes 
in the provision of this service. 

The overall receptor sensitivity is therefore considered to be moderate. 

Impact magnitude 

The proposed development could impact on the ability of affected ecosystems to 
regulate water quality through a combination of placing greater pressure on 
ecosystems’ ability to regulate water through increases in pollutant concentrations 
(arising from leaks, spills, and leaching), and declining flows (due to construction 
activities and diversion of water courses); and through reducing the capacity of 
ecosystems to regulate water quality through the removal of vegetation and natural 
habitat. Vegetation clearance and habitat loss is likely to have a moderate impact on 
water quality due to the loss of sediment and pollutant filtering processes. Any spills or 
leaching events resulting from construction activities could have material impacts on 
the well-being of water abstractors and private borehole operators. The lowering of 
groundwater levels during construction could lead to further concentrations of pollutants 
within groundwater resources, thereby exacerbating impacts on beneficiaries. Diversion 
of river channels at points throughout the route of the proposed development could also 
lead to impacts on water quality through pollution events and through the lowering of 
downstream flows which may increase pollutant concentrations.  

While measures will be undertaken to minimise the risk of increasing pollutant 
concentrations within water resources, there is a risk that the proposed development 
could have a significant impact on beneficiaries of this service although the risk of such 
impacts is likely to be low. Therefore, the impact on the well-being of beneficiaries from 
proposed development activities is assessed as being low.  

Impacts on water resources are likely to be localised to the areas surrounding any spills 
or leaching events, or where areas of significant vegetation clearance are undertaken. 
The duration of the impact on beneficiaries could be felt over the long term, particularly 
where vegetation is lost and where there may be risks of long lasting pollutants such as 
metal contaminants arising from construction and operation activities, however, 
ecosystems should avoid significant loss of functionality given the design of the 
proposed development which is designed to minimise or avoid spillages.   

                                                      
82 See Water Technical Note document for further information 
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Impact significance 

The overall potential unmitigated impact magnitude during the construction phase is 
therefore considered to be low. 

Within the operational phase of the proposed development, there are likely to be further 
potential impacts on this service through permanent groundwater control, mobilisation 
of poor quality groundwater, physical obstructions to groundwater flow, creation or 
alteration of contaminant pathways, increased areas of hardstanding, permanent 
embankments. Routine discharges to maintain the runway and accidental spillages 
during operation have the potential to impact on groundwater quality within the 
superficial deposit aquifer. The operation of SuDS has the potential to impact on 
groundwater quality within the superficial deposit aquifer. Piling of structures may 
create a barrier to groundwater flow within the superficial deposit aquifer. This could in 
turn impact on groundwater levels, on groundwater yields at groundwater abstractions 
within the superficial deposit aquifer and on groundwater contributions to the identified 
surface water receptors and the Wraysbury Gravel Pit SSSI. 

Routine discharges to maintain the runway and accidental spillages during operation 
have the potential to impact on groundwater quality within the superficial deposit 
aquifer. Further significant impacts include an increase in the rate of water running off 
the site to nearby watercourses due to the increased impermeable area resulting from 
the development; increased risk of pollutants being conveyed to watercourses or 
groundwater due to the use of de-icant and anti-icant within the airport extension; 
potential for fuels contamination of watercourses or groundwater due to the storage of 
fuels and/or chemicals on the airport site.  

The overall potential unmitigated impact magnitude during the operational phase is 
therefore considered to be moderate. The overall potential unmitigated impact on the 
well-being of beneficiaries of the water quality regulating service is therefore assessed 
as being of moderate significance during the construction and operational phases. 

9.6.4.5 Wild Species diversity 

The service considered in this assessment is the diversity of locally, regionally, 
nationally, or globally important species which live within, or are dependent upon, 
affected ecosystems. The affected beneficiaries include conservation groups and 
people living within the study area and wider region, as well as those throughout the 
region who benefit from the diversity of species supported by ecosystems in the 
affected ecosystems within the proposed development. 

The main activities during the construction phase that could impact this service include: 

• Loss of natural habitat such as trees which reduces the area available for, for 
example, breeding and roosting; 

• Changes in rivers and aquatic habitats due to downstream impacts on flows 
and water quality through construction activities such as diverting surface water 
courses;  

• Noise, disturbance, and injury to species during construction activities; and 

Receptor sensitivity 

The diversity of wild species supported by ecosystems within the affected ecosystems 
is considered to be of moderate importance to beneficiaries. While there are no unique 
areas of habitat within the affected ecosystems that support species not found 
anywhere else or that provide habitat essential for any particular species survival, the 
habitats are potentially of local importance and potentially support species such as 
great crested newts which are of regional and national conservation concern. 

The overall receptor sensitivity is therefore considered to be moderate. 
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Impact magnitude 

The proposed development is unlikely to threaten the existence of any species found 
within the affected ecosystems. However, it will require the clearance of areas of 
natural habitat which support a number of species of local and national conservation 
importance.  

Due to the fact that the proposed development is unlikely to lead to the loss of any 
species from the affected ecosystems, or to significantly alter the populations of any 
species of conservation importance, the potential unmitigated impact on well-being of 
beneficiaries at a proposed development footprint level is considered to be moderate. 
The potential unmitigated impacts on beneficiaries are likely to be felt over the long 
term as species adjust to changes in the natural environment following the construction 
period. Any changes to the ability of ecosystems to support wild species diversity are 
only likely to be reversible over significant periods of time and through extensive 
intervention (such as wetland restoration or woodland planting). Habitats of higher 
importance (e.g. wetland and woodland) are likely to support a wider range of notable 
species than those of low importance (e.g. pasture). During the construction phase, the 
unmitigated Heathrow Hub development would involve the permanent loss of the 
following designated sites:  

• Greenham’s Fishing Pond Site of Nature Conservation Importance (0.45 ha); 

• East of Poyle Meadows Site of Nature Conservation Importance (2.9ha); and 

• Arthur Jacob Local Nature Reserve (a 4.1ha wetland created from old sludge 
lagoons and including wet woodland).  

Impact significance 

The overall potential unmitigated impact magnitude during the construction phase is 
therefore considered to be moderate.  

During the operational phase of the proposed development, without mitigation, the 
following impacts may occur: there are potentially great crested newts, common reptiles 
(slow worm, common lizard and grass snake) and badgers present within 2km of the 
proposed development and may all be using the development site and may be 
impacted by the operation of the proposed development. There are a number of 
features of watercourses that may be affected by the culverting, for example, the 
ecology of water courses can be harmed as culverts are often impassable to river 
marine fauna and can form barriers in regards to the moment of fish and culverting 
often results in the loss of natural in-stream habitats due to the removal and loss of 
daylight. 

Therefore, the overall potential unmitigated impact magnitude during the operational 
phase is considered to be moderate. 

9.6.4.6 Scientific and knowledge values 

The main activities during the construction phase that could impact this service include: 

• The potential re-routing and cut and cover tunnel of the M25 and the removal of  
Junction 14 (and its associated slip roads) would involve effective loss of the 
entire 8.74ha of Management Unit 1 (Poyle Meadow) of Staines Moor SSSI, an 
area of neutral grassland that is currently classed as being in ‘Unfavourable’ 
condition; and 

• The creation of a new two lane dual link from Junction 13 of the M25 
northwards to the airport which will bisect Management Unit 12 of Staines Moor 
SSSI (currently classed as being in ‘Favourable’ condition).  
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There are currently no activities during the operational phase that could impact this 
service. 

Receptor sensitivity 

The scientific and knowledge values supported by ecosystems within the affected 
ecosystems area is considered to be of moderate importance to beneficiaries. SSSIs 
are important as they support plants and animals that find it more difficult to survive in 
the wider countryside83. The potential creation of a new two lane dual link from Junction 
13 of the M25 northwards to the airport will bisect Management Unit 12 of Staines Moor 
SSSI  which is currently classed as being in ‘Favourable’ condition and is therefore 
performing an important ecosystem service within the area.  

A review of the nature conservation objectives for the Staines Moor SSSI site has 
identified the tall fen habitat present as the key designated interest feature on this unit. 
Dry grassland is also present but this is not considered to be of special nature 
conservation interest, although it is desirable to seek enhancement of the quality of this 
grassland. The tall fen habitat is currently in good condition. The unit is separated from 
the main part of Staines Moor by a disused railway. The tall fen habitat is in the 
southern part of the area surrounded by damp grassland. There is no indication that the 
extent of the fen habitat has declined in recent years and, although occupying a 
relatively small area, quite a wide range of plants is present. Of particular note is the 
presence of a large population of the locally uncommon plant meadow rue. Other 
characteristic marshy grassland and fen species present are marsh woundwort, purple 
loosestrife, yellow loosestrife, yellow flag, water mint, gypsywort and comfrey. The 
vegetation is dominated by reed canary grass with small amounts of hard rush. Water 
levels appear appropriate and there are no indications of water quality problems. 
Although there is some encroachment of scrub around the margins of the area, the tall 
fen area itself is free of scrub and is unshaded84.  

Impact magnitude 

The proposed development is likely to threaten the existence and status of the 
Management Unit 12 of Staines Moor SSSI site found within the affected ecosystems 
and have a lesser impact on Management Unit 1 (Poyle Meadow) of Staines Moor 
SSSI. 

Therefore the potential unmitigated impact on well-being of beneficiaries at a proposed 
development footprint level is considered to be moderate. The potential unmitigated 
impacts on beneficiaries are likely to be felt over the long term as any changes to the 
ability of ecosystems within Management Unit 12 to support scientific and knowledge 
values are only likely to be reversible over significant periods of time and through 
extensive intervention. Habitats of SSSI value in favourable status are likely to support 
a wider range of notable species than those in unfavourable condition, thus the impact 
on Management Unit 12 is likely to be greater than that of Management Unit 1.  

Impact significance 

The overall potential unmitigated impact magnitude during the construction phase is 
therefore considered to be moderate and low respectively during the operational phase.  

 Mitigation impact assessment and measures   9.7

The following section should be read in conjunction with the mitigation measures as set 
out by technical notes for each discipline including: carbon, water, air quality, landscape 
and ecology.  

Based on the results of the impact assessment, six services were identified as priority 
ecosystems services which are likely to be significantly impacted during the 

                                                      
83 http://www.sssi.naturalengland.org.uk/Special/sssi/index.cfm (accessed 12/05/2014) 
84 http://www.sssi.naturalengland.org.uk/Special/sssi/reportAction.cfm?report=sdrt13&category=S&reference=1001792 
(accessed 12/05/2014) 



 
Runway Innovations Ltd — Submission to the 

Airport Commission – Shortlisted Option 

 

Page 297 of 311 
 

construction and/or operation phases of the proposed development: Climate regulation 
(mitigation), hazard regulation, water quality regulation, water supply, scientific and 
knowledge values and wild species diversity. Following current good practice, the 
proposed development will employ the mitigation hierarchy to avoid and then to 
minimise these impacts as far as possible through the design of appropriate mitigation 
measures. A comprehensive list of mitigation measures is set out in the technical notes 
for each discipline.  

 Climate regulation (mitigation) 9.7.1

This technical note focuses largely on a study of the impacts on the sequestration and 
storage of greenhouse gases through biological processes such as photosynthesis. It 
also considers the increase in greenhouse gas (GHG) emissions released as a 
consequence of construction and operational activities. The construction and operation 
an infrastructure project such as the proposed development necessarily involves 
impacts that are likely to impact the ability of ecosystems to contribute to climate 
regulation. These include the removal of vegetation which sequesters and stores GHG 
emissions and the release of GHG emissions stored in soils due to disturbance through 
construction activities. The carbon technical note sets out a number of mitigation 
measures which aim to reduce the impacts for example, during the construction of new 
facilities and surface access infrastructure the use of construction materials with lower 
embedded carbon that still meet required technical design specifications, local sourcing 
of infill material to minimise transport emissions, onsite renewable and low carbon 
energy generation, carbon sequestration from tree planting and habitat creation through 
ecological mitigation measures. In addition, specified engine fuel efficiency standards 
for construction material transport vehicles and onsite construction vehicles and plant 
could also play a positive role. During operation of the new facilities and surface access 
infrastructure onsite renewable and low carbon energy generation could be considered 
as well as energy demand management options – maximise solar gain, minimise 
cooling requirements. As a result of the mitigation measures set out for the proposed 
development, the residual impact on the ability of the affected ecosystems to contribute 
to climate regulation is likely to lead to a low impact overall and may potentially lead to 
a net positive in terms of carbon stores if mitigation measures are implemented which 
exceed the current carbon sequestration capacity of the vegetation currently scheduled 
for removal.  

 Hazard regulation 9.7.2

Design measures to avoid impacts on hazard regulation are proposed by the water, 
ecology, landscape and carbon technical notes. However, it is unlikely that all impacts 
can be avoided as construction requires work within flood plains, the clearance of 
vegetation is required, and the significant increase of impermeable hard surfaces for 
the operation of the proposed development mean there is likely to be some impact on 
surface water flows. However, the mitigation measures set out for the proposed 
development such as compensating for loss of flood plain storage should reduce any 
residual impact on the well-being of beneficiaries of the hazard regulation service to 
negligible. 

 Water quality regulation 9.7.3

The water technical note sets out a number of measures to avoid impacts on water 
quality. These will be addressed by a Construction Environmental Management Plan 
covering controls on the release of sediment, controls on use of construction chemicals, 
procedures to minimise the risk of accidental spillage, provision of temporary 
attenuation to prevent an increase in runoff during the construction phase.  Key 
elements of the Construction Environmental Management Plan in relation to water 
pollution are detailed in the water technical note in chapter 2 of this Attachment. 

However, it is unlikely that all impacts can be avoided as construction of the proposed 
development involves the construction of culverts, tunnels, and diversion of water 
courses, which could impact downstream flows and water quality. It also involves the 
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clearance of vegetation which filters pollutants from water courses and reduces 
downstream sediment levels. During the construction and operation of the proposed 
development, it is also possible that leaks, spills, and leaching of contaminants into 
surface and ground waters may occur. However, the technology and measures to 
eliminate control and mitigate potential construction impacts and which will be included 
in the CEMP are well proven. 

As a result, the mitigation measures set out for the proposed development are 
considered to reduce any residual impact on the well-being of beneficiaries of the water 
quality regulation service to low. 

 Water (supply) 9.7.4

The water technical note sets out a number of measures to avoid impacts on water 
supply. These will be addressed by mitigation measures as set out within the water 
technical note. However, it is unlikely that all impacts can be avoided as construction of 
the proposed development involves the construction of culverts, tunnels, and diversion 
of water courses, which could impact downstream flows.  

Overall, the mitigation measures set out for the proposed development is considered to 
reduce any residual impact on the well-being of beneficiaries of the water quality 
regulation service to low. 

 Wild species diversity 9.7.5

A number of measures to avoid impacts on wild species diversity are set out in the 
biodiversity technical note. For example, the selection of the proposed development 
from a range of alternatives took into account, where reasonably practicable, potential 
issues that may impact on wild species diversity. In addition, the footprint of the 
proposed development has been designed to avoid or reduce impacts on habitats, 
species and other features of known conservation value as far as possible. 

A number of mitigation measures are set out in the water and biodiversity technical 
notes which aim to reduce the impact on wild species diversity. However, despite these 
mitigation measures, the proposed development is considered to result in moderate 
residual impacts for the wild species diversity values for which it has not been possible 
to avoid or mitigate the impacts of the proposed development. This includes changes in 
the well-being of beneficiaries of this service, associated changes in the population of 
valued species resulting from the loss and fragmentation of natural habitat such as 
green spaces and open water bodies, and potential disturbance to populations due to 
noise. As a result, the mitigation measures set out for the proposed development is 
considered to reduce any residual impact on the well-being of beneficiaries of the water 
quality regulation service to moderate. 

 Scientific and Knowledge Values 9.7.6

                   A number of measures to minimise impacts on scientific and knowledge values within 
sites of special scientific interest are set out in the biodiversity Technical Note (see 
Chapter 3 of this Attachment) including strategic design of the proposed development 
to minimise impacts as far as possible.  

                   A number of mitigation measures are set out in the biodiversity Technical Note which 
aim to reduce the impact on this ecosystem service function such as providing 18ha of 
species-rich neutral grassland to replace the loss of Poyle Meadow (Unit 1 of Staines 
Moor SSSI) and 40ha of fen to compensate for the effective loss of the fen within 
Management Unit 12 of Staines Moor SSSI.  

 However, despite these mitigation measures, the proposed development is considered 
to result in moderate residual impacts for the scientific and knowledge values for which 
it has not been possible to avoid or mitigate the impacts of the proposed development. 
This includes changes in the well-being of beneficiaries of this service, associated 
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 SUSTAINABILITY  10.

 Introduction 10.1

We understand that the proposed Heathrow Hub and runway extension is one of the 
options proposed to provide additional UK aviation capacity. The outline scope of the 
proposals consists of: 

• Extension of existing northern runway corridor to the west, over the existing M25 
motorway zone, and associated taxi-ways. The proposed runway extension will 
provide two separate runways, each 3,000m in length, positioned end to end with a 
600m safety area separating them; 

• New aprons and stands associated with the capacity increase; 

• A new passenger terminal – notionally called ‘Terminal 6’ and associated services 
such as hotels; 

• The M25 itself to be diverted offline to the west into a circa 700m long tunnel. The 
tunnel solution reduces the impact of the M25 works on the surrounding area 
compared to a diversion scheme, whilst the chosen location provides space for 
future apron development in line with airport growth; 

• The proposed Heathrow Hub to be connected to the highway network via dedicated 
slip roads integrated into the M25 / M4 interchange. Layout has been designed to 
minimise Heathrow traffic on the M25 between Junctions 13 and 15 by favouring 
the M25 North and M4 East and West directions only; and 

• The proposed Heathrow Hub to be connected to the airport via a high capacity 
Automatic People Mover (APM) system.  

This Technical Note has considered each activity of the proposed airport expansion 
option from a sustainability point of view. Under each of these activities we have 
suggested concepts and design elements which could be considered to improve the 
functionality and performance of the expansion buildings and resultant operations. 
Additionally, this note includes some site wide solutions which may improve energy and 
water efficiency, reduce waste and enhance sustainability. 

 Site Wide Initiatives 10.2

 Materials 10.2.1

Expanding the Northern Heathrow runway will involve the construction of large 
artificially surfaced areas and buildings. Reducing the direct construction emissions 
could be achieved by targeting methods such as ‘Construction 2025: industrial strategy 
for construction’ to utilise innovative research, advanced materials, and low carbon 
assets. Sourcing responsible sustainable construction materials according to the 
Building Research Establishment’s (BRE) BES 6001 standards will help reduce the 
impact of the construction phase. Due to the scale of this proposed extension and the 
amount of paved area there is the potential to reduce embedded carbon in materials by 
using reclaimed/recycled materials to construct the paved areas where possible. 
Recycled aggregates have been used in many airport buildings and facilities such as at 
Nashville International, Tennessee and successful trials at O’Hare International, 
Chicago.  

 Energy and CO2 Emissions 10.2.2

By targeting energy efficiency, Heathrow could benefit from reduced onsite emissions 
by consuming less energy but also save money with operational costs. Energy 
reduction can be achieved through two key initiatives; design and behaviour. A site 
wide assessment of the design specifications and architectural drawings will allow for 
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analysis of the potential performance of the proposed building. Once this has been 
established, a ‘lean case’ can be assessed to implement energy efficiency measures to 
improve the building and operational performance capabilities. 

Energy efficiency measures could include: 

• Passive design: using the orientation and layout of the building designs to minimise 
energy consumption for heating, cooling and lighting. In particular the minimisation 
of solar gain in the terminal buildings will reduce cooling energy; 

• Lighting (controls such as PIR/dimming, LED technology, natural lighting);  

• Heating (improve boiler efficiency, calibration and increased number of sensors, 
and automated functionality); and  

• Cooling (improved shading, natural ventilation). 

In conjunction with energy efficiency, Low and Zero Carbon (LZC) technologies could 
be considered for the development in order to help reduce onsite emissions:  

• Solar photovoltaic (PV) panels and solar thermal panels: PVs are particularly 
suitable for airport installations, examples include Indianapolis International Airport 
in the U.S with 12.5MW PV plant or European Dusseldorf airport with 8,000-panel 
PV plant within its security zone; 

• Ground, water, and air source heat pumps: Significant amounts of rainwater 
could be attenuated on site, which could lead this to be used as a natural reservoir 
for heat pump to extract heat from or reject it to (refer to Section 10.2.3 of this 
Technical Note); 

• Combined Heat and Power (CHP): There is an existing CHP system at Heathrow 
and it may be possible to expand this or establish a new energy centre to form a 
site-wide heating and/or cooling network to maximise utilisation and environmental 
benefit of this technology; 

• Energy from Waste plant: e.g. Anaerobic Digestion (i.e. sewage treatment 
waste). The gas by-product of this process can be used to fire a boiler or CHP 
(refer to Section 10.2.4 of this Technical Note for details on Energy from Waste 
options); and 

• Fuel cell: Fuelled by hydrogen. Options for utilisation as energy source for 
buildings or transport (see Section 10.2.4). 

These LZC technologies offer solutions to help reduce onsite emissions and would be 
subject to a full feasibility assessment and consideration of issues such as glare, 
ground conditions, air quality, and fuel storage at detailed design stage. 

CO2 emissions associated with the construction and operational phases and the 
options for their minimisation are further discussed in Chapter 6: Carbon of this 
Attachment.   

 Water 10.2.3

Airports consume significant amounts of water in order to maintain their infrastructure 
and operational routine. At the same time, the proposed extension of runway and 
creation of new aprons, taxi-ways, buildings, as well as the proposed Heathrow Hub 
development, will involve conversion of greenfield or brownfield land to artificial 
impermeable surfaces, creating greater potential for the implementation of rainwater 
harvesting systems. 
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As stated in the Chapter 2: Water Resource of this Attachment, shallow groundwater 
levels have been recorded in the area, attenuation via rainwater harvesting or 
alternative systems such as filtration beds could also serve as flood control measures. 
Alternative Sustainable Drainage System (SuDS) could be considered to: reduce the 
impact of impermeable areas and surface run-off; reduce output to the sewer system; 
mitigate flood risk; increase water recycling; and help prevent ground and water 
pollution. For example, living roofs and walls, basins, filter strips and swales, infiltration 
devices, culverts, and attenuation storage should be considered in the design. Peak 
flow rate and volume will be calculated at detailed design stage and will establish runoff 
destinations around the site. 

Rainwater requires some type of treatment prior to its utilisation. The level of treatment 
depends mostly on the intended use (potable or not) and the quality of the rainwater 
collected from roofs or other surfaces such as runways. 

An airport example of efficient rainwater harvesting system is at the Changi Airport. 
Rainfall from the runways and the surrounding green areas is diverted to two 
impounding reservoirs. One of the reservoirs is designed to balance the flows during 
the coincident high runoffs and incoming tides, and the other reservoir is used to collect 
the runoff.  

The water is used primarily for non-potable functions such fire-fighting drills and toilet 
flushing. Such collected and treated water accounts for 28 to 33% of the total water 
used, resulting in savings of approximately S$ 390k (circa £185k) per annum (Source: 
Newsletter of United Nations Environment Programme Division of Technology, Industry 
and Economics). 

Ponds are considered as a form of attenuation for the project. However contaminants in 
runoff such as hydrocarbons and antifreeze may make this option problematic. In 
addition, open ponds also attract birds which would be an undesirable consequence 
due to the proximity to the airport.  

The attenuated rainwater could be used for the following purposes: 

• Cooling towers*; 

• Toilet flushing; 

• Plane washing; 

• Car washing; 

• Fire-fighting drills; and 

• Watering of green areas.  

*Cooling Towers using rainwater recycling 

Rainwater can be used in cooling towers, which are required to provide cooling to the 
building. As water is re-circulated over cooling fins in the system, it evaporates and 
leaves behind dissolved solids which were in the water source. Rainwater is naturally 
soft with almost no dissolved solids. That means that the water in the tower can be 
cycled more times before it must be flushed out therefore saving water. Also, most 
towers have water treatment for water hardness and algae; therefore increasing the 
cycle count saves a significant amount of chemicals required over time. Using rainwater 
for towers also saves potable water that would otherwise be evaporated. 

 Waste  10.2.4

Heathrow Airport could reduce landfill waste in both the construction and operational 
phases.  
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10.2.4.1 Construction Phase 

The site will benefit from a Waste Management Plan (WMP) to identify and mitigate 
solid waste impacts. As noted in Chapter 8: Place - Waste  of this Attachment, the 
WMP will include guidance on: 

• waste prevention and minimisation; 

• identification and segregation of waste types at source; 

• appropriate storage, containment, handling and transportation; 

• reuse and recycling of suitable materials; and 

• treatment and disposal of specific waste streams. 

10.2.4.2 Operational Phase 

A site-wide WMP will reduce waste to landfill and improve airport facilities and 
functionality. The design and appeal of the recycling bins could be improved to 
encourage people to recycle, make the experience fun, and will help to achieve the 
onsite recycling targets noted in the Waste Management technical note.  

Energy from Waste 

The Lakeside Energy from Waste (EfW) system is located near to the proposed 
development. This facility could be utilised in two ways; firstly to assess the potential to 
integrate the existing EfW system into the WMP at Heathrow Airport, diverting waste 
from landfill although the facility may already be operating to design capacity. Secondly, 
the waste heat produced from the plant incineration process could be utilised. The 
potential to utilise the waste heat generated by the plant should be investigated to help 
meet some of the heating and cooling loads of the site. This facility is currently in 
operation and processes over 400,000 tonnes of waste per annum; a feasibility study 
could be undertaken to establish whether this plant could operate as a CHP system. 
This process could help Heathrow Airport to achieve its recycling target of 70% and no 
residual waste to landfill by 2020 and reduce onsite emissions by utilising waste heat. 

In addition to these methods, there is an opportunity to explore biogas Anaerobic 
Digestion (AD). This technology enables waste streams such as sewage, agricultural, 
and domestic and commercial food waste to be stored in anaerobic containers and 
whilst the waste decomposes the gases emitted from the decomposition of the waste 
can be captured, stored, and used. This would enable Heathrow Airport to divert large 
amounts of food waste from landfill and create usable gas for onsite consumption.  

Green transport systems 

The vehicles used to service, clean, load/unload, fuel and move the aircraft could use 
electricity or fuel cell technology in order to minimise airside emissions.  

Electric vehicles have zero tail exhaust emissions and now benefit from fast charging 
capabilities making them suitable for a variety of airport transportation methods. This 
technology has been used in towing and caddying in other international airports.  

Hydrogen fuel cell vehicles are non-polluting vehicles and could be used for fleet 
vehicles such as passenger buses, storage operations, and luggage transportation 
vehicles. The proposed option of using hydrogen vehicles would align well with the 
integration of the required infrastructure, which is one of the limiting factors of the 
technology, by allowing the key design elements to be considered and integrated into 
the proposed site plans at an early stage. 

Biodiversity 
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The biodiversity will be affected by the proposed development. However, minimising 
these impacts and relocating these areas will help ecosystems to recover more quickly. 
Due to the nature of the surrounding area and size of this development, biodiversity 
preservation is key.  

Biodiversity enhancement potential and mitigation measures are included in detail in 
Chapter 3: Biodiversity of this Attachment. 

Climate change adaptation and mitigation 

In order to manage potential flood risk areas and surface run off, a number of water 
management and SuDS solutions have been assessed. One of the solutions is to install 
green roofs as they help to reduce localised warming, encourage biodiversity, absorb 
carbon, and improve permeability and water management techniques. This could help 
Heathrow to adapt to climate change predictions and environments and will be 
balanced against rainwater harvesting potential and need 

By selecting construction materials with minimal embedded carbon and minimising 
imports of earthworks, Heathrow will maximise carbon savings at construction phase.  

A series of Low and Zero Carbon (LZC) technologies could be installed to help mitigate 
and achieve emissions reduction (see Section 10.2.2). Carbon sequestration options 
could be assessed for internal and external areas. Tree planting on airport grounds will 
help absorb external carbon emissions and indoor plants could help to lower internal 
CO2 levels and help to condition the air of internal spaces.  

 Individual Area Considerations 10.3

 New Runways  10.3.1

Due to the scale of this proposed extension and the amount of surfaced area available 
on new runways and aeroplane taxi areas, there is great potential to reduce embedded 
carbon in materials by using reclaimed/recycled materials to construct the airport taxi 
and runway areas where possible. This approach has already been used in Airport 
construction – for instance at Nashville International Airport – and would not only reuse 
material and prevent it from being wasted but it would prevent energy and emissions 
from heavily polluting industrial methods by creating virgin material such as concrete.  

New energy efficient airfield ground lighting would offer opportunities to reduce light 
pollution and improve energy efficiency. Specific focus should be towards LED 
obstruction lighting and airport beacons or energy efficient lighting in accordance with 
the relevant statutory and aviation-specific requirements. 

Effective surface water runoff management can help to prevent flooding in high-risk 
areas by providing soak away, basins, filter drains, and run-off facilities. Also, it can 
help minimise/manage ground pollution by allowing storm water storage and treatment 
facilities of polluted water to occur. Rainwater harvesting and SuDS will be most 
appropriate for the proposed extension as the large impermeable surfaces will create 
surface runoff. SuDS, specifically infiltration devices, would allow surface runoff water 
to either be stored and attenuated or percolate naturally, be managed effectively during 
rainy or stormy conditions, and would aid flood water management. It would provide 
opportunities to treat any oil/fuel contaminated water as well as relocation of the 
balancing reservoir to the west of the site.  

Section 10.2.3 highlights potential applications of water recycling and flood prevention 
methods. 

The design of the runways and taxiways will have impacts on the operations and 
consequent emissions of the airport. The distances between runways and stands 
should be minimised. This will reduce operating times and prevent unnecessary 
emissions. 
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Acoustic control is important to airport users, neighbouring wildlife and residents. 
Therefore, perimeter acoustic barriers should be included to minimise noise pollution. 
This may include tree planting and management and/or artificial barriers to reflect 
sound.  

10.3.1.1 List Summary of Possible Sustainability Measures 

• runway asphalt/paving – use of recycled elements within paving; 

• airfield ground lighting – energy efficient lighting e.g. centre line, edge lights, 
threshold and end lights; 

• rainwater harvesting and SuDS – for these particular areas permeable surfaces 
and filter drains would act as effective storm water and water pollution 
management; 

• layout and design – minimising distances between runway and stands; and 

• exterior noise and acoustic control – noise management and minimisation. 

 Apron and Stands 10.3.2

These areas will be used for loading, unloading, fuelling, cleaning, and boarding 
planes. Similarly to the potential proposals for the runway extension (Section 10.3.1), 
recycled materials could be used, rainwater harvesting system utilised and efficient 
lighting systems specified. The specification of porous surfaces will be considered at 
detailed design stage.  

Hanger and fire station design could include a number of the high efficiency 
technologies mentioned in Section 10.2.22. Hangers and fire stations have high ceiling, 
large floor areas and often large open doors making these particular areas difficult to 
establish the correct temperature and light effectively. A detailed assessment of the 
staff and design requirements will highlight many potential areas of improvement, for 
example: 

• increased natural light; 

• automated window controls to improve or reduce air flow; 

• low and high level lighting for service areas; 

• point of use / underfloor heating options;  

• waterless urinals; and 

• building controls and active management plans. 

There will be fuel, cleaning products, de-icing fluid, and surface water runoff in this 
particular area and a full assessment could be implemented to store and treat this 
water in subterranean tanks. A tank and pipe SuDs system could offer this area of the 
proposed extension with more appropriate water storage and treatment facilities. This 
would help to prevent ground water pollution and help manage soil saturation. Once 
treated, the water could be reused for cleaning aircraft and service vehicles, toilet 
flushing, and on green areas. 

The use of alternative energy vehicles such as electric or hydrogen fuel cell would help 
Heathrow to reduce onsite emissions, maintenance, and fuel costs. If fast charge 
facilities were installed electric vehicles staff could use caddies and small vehicles for 
site mobilisation. Additionally, the charge points will allow for fast reliable charging 
capabilities and could replace a number of aircraft servicing vehicles as mentioned in 
Section 10.2.4.  
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10.3.2.1 List Summary of Possible Sustainability Measures 

• Paving – mixing recycled asphalt with concrete; 

• Hangers/fire station energy efficient design; 

• Water management plan; and 

• Alternative energy runway servicing vehicles. 

 Terminal 6 and Hotels 10.3.3

10.3.3.1 Design 

The design elements of the building could be developed to maximise the potential 
savings of the building. URS has experience of designing low energy airport terminal 
buildings and would recommend the following technologies to be considered further: 

• Solar shading on large glazed areas (i.e. Brise Soleil, building orientation); 

• Building fabric improvements; 

• Intelligent building controls; 

• Heating and cooling demand calculation; 

• Low and Zero Carbon technology assessment (e.g. CHP, heat pumps, PVs, 
biofuel);  

• Green roofs; 

• Recycling of waste (grey) water; and  

• Rainwater harvesting for all roof areas. 

Integrating the above technologies into the design specification would allow the building 
to be effectively managed throughout its lifetime. URS would recommend considering 
these technologies at the design stage to calculate and optimise the effectiveness prior 
to construction. 

Rainwater harvesting system will be proposed for all roof areas to minimise the 
project’s water run-off.  

10.3.3.2 Usage 

As the terminal buildings will be operating on a 24 hour profile but with varying 
capacity/duty rates as passenger throughput ebbs and flows, there are significant 
potential savings to be made in the following areas: lighting, heating, cooling, shading, 
and recycling. 

The terminal could benefit from a number of automated and smart technologies to 
provide improved efficiencies with fewer staff/FM inputs. For example, due to the 
anticipated large volumes of people who use this terminal the following areas can be 
targeted to: 

• improved passenger process and automated mobility could improve functionality, 
efficiency and customer satisfaction; 

• escalators that can sense/monitor passenger numbers and only operate during 
peak hours; 
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• regenerative breaking on lifts would help produce onsite electricity to improve 
operational efficiency; 

• smart building controls on lighting, heating and cooling to improve autonomy and 
monitor the whole terminal remotely; and 

• increased number of self-check-in areas could all contribute to the automated high 
efficiency nature of the terminal. 

10.3.3.3 List Summary of Possible Sustainability Measures 

• Internal design and usage improvements; 

• Terminal wide SuDS; 

• LZC installation; 

• Waste management plan; and 

• Water recycling and capture.  

 M25 Refurbishment and Cut and Cover Tunnel 10.3.4

The proposed rerouting of the existing M25 to the west of its current location could 
have potential impacts to Poyle, Wraysbury River, neighbouring fields, lakes, and the 
industrial park. The route of the M25 refurbishment and cut and cover tunnel is being 
designed in order to reduce the potential impacts. 

The proposed 700m tunnel could be constructed to the Sustainable Construction of 
Underground Transport Infrastructure (SCOUT) concept which also allows for 
composite recycled materials or fibre reinforced concrete for tunnel walls to be utilised. 
Additionally, continuous horizontal drilling has less environmental impact and higher 
safety for workers. Reusing excavated soil for landscaping and flood defence measures 
will also be considered. 

Tunnel lighting could benefit from a high efficiency road safe LED solution. Road way, 
signalling and amenity lighting will be needed in the tunnel and entry level areas. LED 
lighting will improve the longevity of lighting, conserve energy, and improve driver 
visibility.  

10.3.4.1 List Summary of Possible Sustainability Measures 

• Impact assessment on river, lakes and fields; 

• Further route assessment; 

• Excavating techniques to improve safety;  

• LED lighting; and 

• Recycling of construction and soil materials. 

 Heathrow Hub 10.3.5

This proposed extension of Heathrow facilities and transport linkages provides a unique 
opportunity to connect the airport with the rest of the UK with a fast and effective mass 
transit system. The creation of the Heathrow Hub itself will encourage modal shift from 
road vehicle to rail, a lower impact form of transport. 

Crossrail is already implementing the following technologies in the construction and 
operation of its sites: 



 
Runway Innovations Ltd — Submission to the 

Airport Commission – Shortlisted Option 

 

Page 308 of 311 
 

• reducing station energy consumption – LED lighting and more efficient escalators; 

• tunnel and platform alignment – increased and decreased gradients for natural 
breaking/accelerating; 

• reducing construction energy – targets to reduce carbon footprint;  

• hybrid equipment – electric and fossil fuel vehicles onsite; 

• hydrogen fuel cell – trials underway in London; and 

• LED lighting – mobile LED lighting units. 

Additionally, a number of potential renewable energy technologies have been identified 
which may not always be suitable in airport surroundings (see Section 10.2.2). For 
example, solar technology could be utilised alongside green roofs to achieve specific 
renewable energy targets in the local area.  

To the west of the proposed Heathrow Hub a water treatment works has been 
identified. This facility will need to be relocated and an assessment of the impact of the 
space, sewage, pipework etc. implications will need to be evaluated. As part of an effort 
to reduce the emission from this particular type of building an AD plant could be 
installed to help capture and store potentially harmful gases such as methane. 
Additionally, these gases can be used as part of a renewable fuel resource which can 
be burned on or offsite. 

As part of a biodiversity improvement, a green wall/roof could be integrated on the 
available roof spaces.  The green roofs would help reduce urban heat island effect by 
reducing surface temperatures yet increase thermal insulation during winter months. 
This technology has been tested and approved in major mainland European airports 
such as Frankfurt, Germany. 

10.3.5.1 Car Parking Facilities 

URS understands that Heathrow Airport is integrating a transport hub to encourage 
passengers to travel by mass public transport methods. This new network design will 
vastly improve customer accessibility and onsite mobility and also reduce the amount of 
personal travel to Heathrow. However, car parking is anticipated to be in high demand. 
As such, designated electric car parking with fast charge electric pedestals would allow 
customers to ‘top-up’ their vehicles during drop-off and pick-up and also aid onsite 
emissions reduction. 

In order for the car park design to discourage passengers from using petrol or diesel 
vehicles which will add to local traffic and parking requirements a travel plan must be 
considered.  

The parking facilities could also integrate SuDS to manage surface runoff and a 
permeable membrane and storage tank area solution may offer an effective solution. 

As part of an emissions reduction and parking strategy an intelligent car parking lighting 
systems could identify empty spaces and also dim lights to lower level (~20% Lux 
levels) that will allow security cameras to function but save energy across all inactive 
levels of the car park. 

10.3.5.2 List Summary of Possible Sustainability Measures 

• Suggested Crossrail improvements; 

• Renewable energy; 

• Car park design; 
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• and  

• Anaerobic Digestion system. 

 Automatic People Mover (APM) – Light Rail 10.3.6

The APM light rail link will offer an effective mass transit system from the Heathrow Hub 
to the new terminal and the existing site. The following criteria could be considered in 
selecting and establishing the APM route, cars, and stations: 

• Track network: 

– Minimise elevations and tunnelled sections 

– Most direct route feasible – this will reduce maintenance costs and 
journey time 

– Non-stop service 

– Concrete track made with composite recycled material  

– Track inverters recovering energy 

• Carriages: 

– Lightweight aluminium car body  

– Driverless – increased efficiency and reduced costs 

– Wheels/pressurised air – assessment on most suitable technology 

– Regenerative braking – will allow the car to recuperate energy and 
improve efficiency of each journey 

– LED lighting and information screens 

– Shaded windows and natural ventilation to prevent overheating 

• Station: 

– State of the art LED flight information and update screens 

– Sensory technology to count the number of passengers at a station 

– Operated as single units during off peak times or coupled 

 Conclusion 10.3.7

This document has identified numerous areas to improve design and functionality of the 
proposed Heathrow expansion under the following six key areas:  

• new runways and taxis; 

• aprons and stands;  

• Terminal 6 and hotels; 

• M25 refurbishment and cut and cover tunnel; 

• Heathrow Hub; and  

• Automatic People Mover (APM).  

The areas of improvement include; materials, energy, water, waste, green transport 
systems, ecology and biodiversity, health and wellbeing, and climate change adaptation 
and mitigation. A summary of the potential improvements can be found in Table 10.1. 
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