AIRSPACE PRINCIPLES CONSULTATION
HEATHROW
Second Response from Richmond Heathrow Campaign
27 July 2018
INTRODUCTION
This is the second written response of the Richmond Heathrow Campaign (RHC) to the Heathrow
Airport Limited (HAL) consultation titled ‘Airspace Principles’ January 2018, as subsequently updated in
July 2018. We refer to Heathrow’s new northwest runway as NWR expansion. We ask please that our
first response dated 28 March continue to be taken into account.
RHC represents three amenity groups in the London Borough of Richmond upon Thames: The Richmond
Society, The Friends of Richmond Green, and the Kew Society, which together have over 2000 members.
The members of our amenity groups are adversely affected by noise from Heathrow Airport's flight
paths, poor air quality and road and rail congestion in west London. We acknowledge Heathrow's
contribution to the UK economy and seek constructive engagement in pursuit of a better Heathrow. We
are an active participant in the Heathrow Community Noise Forum.
Our premise is that it would be preferable to aim for a better Heathrow rather than bigger Heathrow
and to capitalise on the world beating advantage of London's five airports, in particular by improving
surface accessibility to all five airports, which would be a major benefit to users. Our approach is to
continue supporting the case for no new runways in the UK and we believe this is well supported by the
evidence produced by the Airports Commission and the DfT in relation to the recent Airports National
Policy Statement.
Over recent years we have undertaken extensive research on Heathrow and submitted a large number
of papers to the Airports Commission, the DfT, CAA and others - all of which can be found at
www.richmondheathrowcampaign.org. The website includes RHC’s first response on 28 March 2018
to HAL’s consultation on airspace principles and RHC’s response also on 28 March to HAL’s consultation
on Heathrow expansion, which contains a section on airspace and noise.
Our response takes account of a large body of information including RHC reports on its website and in
particular the following third party reports:
1. HAL Airspace Principles Consultation Document, January 2018,
2. HAL Preliminary Technical Overview on Network Air Traffic Management (ATM) Issues and
Constraints, January 2018.
3. HAL Heathrow Expansion Stage 1A Define – Design principles, July 2018
4. CAA Draft Airspace Modernisation Strategy CAP 1690, July 2018
5. CAA Airspace Design Process CAP 1616, December 2017
6. CAA Airspace Change Process Ref: ACP 2017-43
7. DfT Assessing Noise Impacts during Airspace changes IA DfT00392
8. DfT Airspace Policy, October 2017
9. DfT Air Navigation Guidance, October 2017
10. DfT Airports National Policy Statement, June 2018
We have approached our response on a societal basis rather that what is best for RHC although at some
point any differences will need to be recognised.
The CAA’s Airspace Change Process contains a number of stages with gateways whereby the CAA is
required to sign-off each stage before moving to the next stage (the sign-off is not an approval of the
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merits but a check on the process). HAL has divided their flight path design into three stages – design
principles, design envelopes and flight path options. Stage 1 – design principles is current with the aim
of a CAA sign-off in September 2018, after which the principles are ‘fixed’, at least according to the last
page of HAL’s updated consultation (ref: #3).
Our response first deals with three Government noise objectives. We recommend a change to one of
them and recommend a new community noise objective be added. We realise this is a matter for
Government as well as HAL. We then examine a range of issues that we recommend be made into
airspace design principles. We compare our list of design principles with those proposed by HAL and
end with Next Steps.
RHC PROPOSED AIRSPACE DESIGN PRINCIPLES
1. What is a design principle? Appendix D of the CAA’s Airspace Design Process CAP 1616 (ref #5
above) describes design principles. Appendix D says ‘The design principles encompass the
safety, environmental and operational criteria and the strategic policy objectives that the
change sponsor seeks to achieve in developing the airspace change proposal. They take account
of Government policy documents (such as the Air Navigation Guidance) and any local criteria
such as section 106 planning agreements or other planning conditions, and Noise Preferential
Routes or other noise abatement procedures imposed on the airport by the Secretary of State
under section 78 of the Civil Aviation Act 1982 or by the Local Planning Authority.’ Design
Principles are subsequently used as a basis against which to assess and choose design options.
2. We treat any variable that affects the airspace design and which can be controlled to some
degree by HAL or other stakeholders as a design principle. They include both objectives and
constraints. The Health and Quality of Life impact (using the DfT webTAG valuation tool) brings
the principles together into an Integrated Decision Framework that seeks to optimise the design
outcome, which we describe later. The following is our set of principles but it may not be
complete:
Safety (paramount) (para 8)
Multiple Flight Paths and Noise Distribution (number of flight paths and their position) (9)
Frequency of Flights (number of flights per flight path and variation through the day and year) (19)
Noise Respite Pattern (scheduled or otherwise including east/west mode share) (20)
Flight Path Separation (22)
Performance Based Navigation (26)
ICAO Balanced Approach - Reduction in Noise from Less Noisy Aircraft (27)
Population Growth and Housing Need (31)
ICAO Balanced Approach - Land Use Planning (33)
ICAO Balanced Approach – Operational Performance (38)
National Parks, Areas of Outstanding National Beauty and Tranquillity (39)
Night Noise (40)
Independent Parallel Runways and Runway Length (42)
Altitude Based Priorities (43)
Emissions (44)
Noise Mitigation and Compensation (45)
Economic Benefit and Environmental Cost (46)
3. Design Principle Priorities
HAL’s consultation, besides seeking a set of design principles, seeks to assign priorities to each
principle. We question this approach. The design options when evaluated will result in an
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overall noise impact value for each flight path and ‘globally’ for all flight paths. Apart from
prioritising safety at all times the optimum set of flight paths will ultimately depend on the
option valuations rather than prioritisation of principles.
4. Existing Noise Objectives. HAL’s design process to date seemingly fails to start with the several
relevant strategic objectives and jumps straight into the principles that should otherwise flow
from the objectives. The Government’s three aviation noise objectives we understand are:
a. To limit and, where possible, reduce the number of people in the UK significantly
affected by adverse impacts from aircraft noise.
b. As a general principle, any benefits from future improvements in aircraft noise
performance should be shared between the aviation industry and local communities.
c. The Government wants to strike a fair balance between the negative impacts of noise
and the positive economic impacts of flights.
Air Navigation Guidance 2017 (ref # 9) replaced an earlier version of objective (a) that said
‘where possible reduce the number of people significantly affected by aircraft noise.’ The
significance of this revision is that the DfT’s webTAG valuations replace a simple measure for
the number of people affected. Air Navigation Guidance 2017 says: ‘For the purpose of
assessing airspace changes, the Government wishes the CAA to interpret this objective to mean
that - the total adverse effects on people as a result of aviation noise should be limited and,
where possible, reduced, rather than the absolute number of people in any particular noise
contour. Adverse effects are considered to be those related to health and quality of life. There is
no one threshold at which all individuals are considered to be significantly adversely affected by
noise.’
5. RHC’s Proposed Noise Objectives. We acknowledge and support the three Government noise
objectives referred to above. But we recommend that the WHO Guidelines be incorporated
into objective (a) and that there should be a new fourth objective that distributes the noise
between communities.
6. The World Health Organisation (WHO) Guidelines
a. The WHO initially published noise guidelines in 1980 and updated them in 1999. In 2009
night noise guidelines were published.
b. Nearly 20 years later (10 years from the night noise update) we are bereft of any
Government initiative to apply the WHO guidelines to aviation or even reasons why
there has been the delay.
c. The WHO will shortly be publishing a review of their guidelines and surely this must be
an opportunity for the Government to seriously consider the recommendations we
make here.
d. The WHO guidelines are designed to protect human health (as opposed to pure
annoyance). Therefore, in the context of the Government’s stated objective to use
webTAG, the WHO guidelines are relevant.
RHC recommends that the Government:
1. Establish the legal status of the WHO guideline values,
2. Establish a UK strategy and timetable for reducing the levels of community noise from
aircraft and from other major sources to the WHO guideline values,
3. Integrate the WHO guidelines with key noise objective (a) concerning reduction in
adverse impacts of noise.
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7. Proposed Community Noise Objective
There needs to be a community noise objective that shares the noise in a fair and reasonable
way.
RHC recommends: Where there is a reduction in overall noise the benefit be applied to
those already most affected and where there is an increase in overall noise the dis-benefit
be applied to those already least affected. This objective can be applied using
proportionality or a sliding scale between those most and those least affected.

8. Safety
Safety is paramount. We raise the question later as to whether there is sufficient airspace to
accommodate the multiple flight paths need to adequately disperse the noise from a three
runway Heathrow. The question also arises as to whether increasing the current 24 flight paths
(arrivals and departures) to disperse the noise adds to the risk of collision not only because of
inadequate aircraft separation but because of the load on aircraft computer systems and flight
crews using multiple flight paths. Heathrow is visited by many crews from overseas, many of
whom will use Heathrow on only few occasions and perhaps lack familiarity. Other airports
have many flight paths but Heathrow’s airspace is constrained by the proximity of four other
London airports. Airlines are required to use standard procedures irrespective of airport, and
overloading Heathrow’s airspace with multiple curved flight paths may just not be feasible.
9. Multiple Flight Paths and Noise Distribution (number of flight paths and their position)
Applying RHC’s proposed community noise objective to the design of flight paths using the
webTAG tool leads to the principle of maximizing dispersion. The following chart illustrates the
noise impact of dispersion.

10. The noise cost of introducing a single flight path is compared with the introduction of two flight
paths. The number of flights is halved on each of the two flightpaths compared to a single flight
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path. The noise cost is calculated for several bands of noise compared to a base 51-54 dBA
level. For example:
d. Total cost. Where the noise level increases from 51-54 to 75-78 dBA the total noise cost
in webTAG monetary terms of two flight paths is 1.7 times the noise cost of one flight
path.
e. Cost per household. On the assumption household density is the same for one and two
flight paths, the number of households doubles for two flight paths. Where the noise
level increases from 51-54 to 75-78 dBA the cost per household is 0.2 times the cost for
a single flight path.
11. The Community objective requires the cost per household to be minimized, which in turn
supports dispersion of noise rather than concentration. We recommend dispersion as a design
principle but this needs to be qualified as follows.
12. There is an exception to the support of dispersion. When there is an existing legacy noise
climate and an established distribution of the population rather than a blank sheet of paper for
design of all the flight paths, there is a substantial cost to dispersing the existing noise. The
chart below is the vertical arrivals gate about 8 km east of Heathrow, as an example. It shows a
single flight path (brown line) being divided into two flight paths (albeit overlapping) (green
lines).

13. Half the flights on the existing path 1 are transferred to the new path 2. This could be by halving
the flow rate or introducing scheduled respite for half the time (but see section on respite).
Acoustically, reducing the number of flights by half reduces the noise level by 3 dBA. For
example, directly under the flight path the ground noise level would be reduced to 58 dBA on
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the existing flight path and increased from background of say 45 dBA to 58 dBA on the new
flight path.
14. The following table represents the incremental benefit and dis-benefit from sub-dividing an
existing flight path. The webTAG value of the reduction depends on the new noise level as in the
table - ranging in a benefit between £3,500 and £7,000 per household (NPV 60 year). The noise
cost from the increase ranges from zero to £24,000 (NPV 60 year) depending on the new noise
level. For example, referring to the chart, the ground noise level directly under the existing flight
path reduces by 3 dBA to 58 dBA with a benefit of £4,763 per household. But people directly
under the new flight path would experience a dis-benefit of £7,592 per household. This
exception to dispersion principle arises in the case of existing flight paths because the valuation
is an incremental change rather than a total change.
Respite: Noise benefit and cost from transferring 50% of air traffic to a second flight path. Figures are
normalized and are not derived from the Chart.
Source: RHC
£ per household (NPV 60 yr)
webTAG

Noise Benefit to existing
households
3dBA reduction to new level

Noise Dis-benefit to new households
Increase from 51-54dBA to new level

£ per household

£ per household

51-54

3,552

0

54-57

4,040

-3,552

57-60

4,763

-7,592

60-63

5,525

-12,356

63-66

6,301

-17,882

66-69

7,094

-24,182

New level after transfer
(dBLAeq 16 hr)

15. There is a substantial noise impact cost from creating multiple flight paths from existing flight
paths and we therefore recommend that the design principle for dispersion be qualified so as to
support dispersion for additional flights but not as a reason to re-distribute noise from existing
flight paths.
16. The above analysis suggests that in the case of airspace design principles for Heathrow, the
substantial existing flight path network and resultant noise climate should not be re-distributed
through dispersion. To do so would result in a substantial noise dis-benefit for newly affected
people in excess of the benefit to those already affected. The additional noise from the NWR
expansion should be distributed only to those newly affected and not to those already affected
by the existing noise legacy of a two runway airport. In practice a black and white solution is
probably not feasible and, as we said earlier in regard to the proposed community noise
objective, a degree of proportionality as between those most and those least affected is
probably needed and is reasonable.
RHC recommends a dispersion design principle whereby:
1. Dispersion is sought for the additional flights from the NWR expansion,
2. Noise from existing flight paths is not re-distributed.
3. There is no increase in noise impact for those already affected by the two runway
airport
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17. In view of this analysis, it is surprising and of concern that the DfT’s webTAG impact assessment
for the APNS was based on a substantial re-distribution of noise from those currently affected
to those newly affected. Presumably, this was a result of the introduction of multiple curved
flight paths to replace existing flight paths. The following two tables dissect the net noise
impact of £0.6 bn in the APNS into the benefits and dis-benefits - comparing the NWR option
with the Do-minimum.
18. The £2.5 bn reduction in noise costs would be welcomed by 673,784 households but most if not
all of this reduction is redistributed to households who also bear a cost for increased air traffic
from the NWR expansion, resulting in a total to 972,957 households experiencing an increased
cost of £3.1 bn. This would surely be unacceptable to these communities. Furthermore, the redistribution of noise from existing flight paths is contrary to the proposed community noise
objective.
rd

Comparison Between 3 Runway and Two runway Do-Minimum
£mill (2010 NPV 60yr)

webTAG values

Decrease

Increase

Net

£mill

£mill

£mill

546

-458

88

1,598

-2,250

-652

5

-11

-6

Stroke

120

-142

-22

Dementia

181

-215

-34

2,450

-3,076

-626

Sleep Disturbance
Amenity
AMI

Total

Source: NPS DfT 2017 and RHC Option - Minimise Total
rd

Comparison Between 3 Runway and Two runway Do-Minimum in 2060 webTAG values
Households

Decrease

Increase

Net

Households

Households

Households

Day time

673,784

972,957

299,173

Night time

226,675

132,091

-94,584

Note: Assumes an average of 2.3 people per household

19. Frequency of flights (number of flights per flight path and variation through the day and year)
The frequency of flights is a major factor in the impact of aircraft noise. It is a key input into the
webTAG tool for evaluating the health and quality of life impact. While the CAA’s Airspace
Change Process (ref: #5) requires an estimate of the frequency of flights there is no obligation to
maintain these after a change is approved, and indeed the frequencies on any flight path are
decided from time to time by airlines for commercial and other reasons. A change in frequency
can substantially change the health and quality of life impact. We believe this is a fundamental
flaw in the airspace design process.
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20. Noise Respite Pattern (scheduled or otherwise including east/west mode share)
In the previous section, when comparing the impact of one versus two flight paths, the webTAG
analysis was conducted by halving the aircraft flow rate. In the course of day this would amount
to the same total traffic compared to scheduled respite for half a day alternating on the two
flight paths. Scheduled respite may have a greater health and quality of life benefit than
random respite or some other pattern of respite between flights. So if dispersion includes
alternating scheduled respite then the webTAG results may be less pronounced than illustrated
above, but we do not believe the dispersion conclusions would change fundamentally.
21. Heathrow, the CAA and the DfT have all promoted the benefit of scheduled respite. We think
this is misleading and that it should not be used in unqualified support of the NWR expansion.
Scheduled respite is a form of dispersion but as we have demonstrated above, introducing
respite to the existing legacy noise climate would be costly in health and quality of life terms,
even if beneficial to the distribution of noise from additional NWR flights. Existing respite is
valuable and should not be withdrawn. So the value of respite depends on the circumstances
and can have both negative and positive values.
RHC recommends a respite design principle as follows: In so far as dispersion is desirable
for new flight paths over newly affected areas scheduled respite should be sought
especially near the airport. However, introducing respite to existing flight paths is likely to
result in a net noise impact cost and should normally be avoided. Reduction of scheduled
respite for existing flight paths should be avoided also. Since the easterly/westerly split in
effect provides respite, the respite principle should require that no community should be
exposed to both departure and arrival flight paths.
22. Flight Path Separation
The chart in paragraph 12 shows the level of separation needed at the particular flight path gate
so as to avoid noise over-lap. At 50 dba the separation required is 3,000 metres. At 45 dba,
separation required is 5,500 metres. This example is for arrivals and will be different for
departures and at other noise levels, for example at different distances from the airport. If one
were to draw a circumference around Heathrow with a radius of 8 km the circumference would
be around 50 km which would allow for 9 flight paths if separation were to be 5,500 metres.
Further away from the airport the circumference would be greater and the separation less due
to the aircraft noise being less. There could be more flight paths and still achieve adequate
separation. This illustrates the point, which is probably intuitive, that adequate separation is
more difficult to achieve nearer the airport. Heathrow currently has 12 departure and 12 arrival
flight paths.
23. There is a difference between arrivals and departures. Arrivals have to be concentrated on the
final approach, whereas departure paths can be separated shortly after take-off so as to aid
noise dispersal. Also, arrival flight paths have to convert the uncertain arrival times of aircraft
into a steady stream for landing in order to optimise through-put of the airport. Speed changes
are limited and so distance travelled is used. Improved queue management and removal of the
holding stacks is a key objective for arrivals.
24. The issue of adequate flight path separation and the need to introduce new flight paths over
new territory for the NWR expansion is illustrated by the charts in Annexes 1 to 6. These have
been produced by an RHC airspace noise model and are for illustration only. Annex 1 shows the
12 existing departure flight paths (another 6 are not currently used because of the previous
Cranford agreement). Annex 2 shows the 50 dBA footprints and Annex 3 shows the 54 dBA
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footprints for these departures. We suggest the 50 dBA footprints are a preferable basis for the
design. The footprints as presented are 100% concentrated footprints with no flight path
dispersion. The footprints have not been acoustically combined. Unplanned dispersion, as at
present, or planned dispersion using multiple PBN flight paths would widen the footprints and
reduce their length. Annexes 4 to 6 illustrate the arrival flight paths in a similar manner.
25. Given, the existing flight paths as illustrated and the need we have suggested for their
replication, the question is whether there is sufficient airspace for additional flight paths
needed for the NWR expansion without loss of separation. Airspace capacity may be
insufficient.
RHC recommends that a separation design principle should be established to maintain
sufficient flight path separation and so avoid an over-lap of noise at the relevant ambient
noise level or 50 dBA footprint, whichever is less.
26. Performance Based Navigation
Performance Base Navigation (PBN) is a technological development that replaces costly
outdated ground based navigation. PBN concentrates flight paths and hence noise unless steps
are taken to re-distribute the noise. It is essential the benefits and dis-benefits be taken into
account in the airspace design. Our preliminary assessment of PBN (and we provided a pilots
commentary as Annex 1 to our first consultation response) is that it will result in a significant
noise cost to the communities exposed to PBN. Given the tension between the legal
requirements for the introduction of PBN and community opposition, it is unclear what the
outcome might be but it is clear that every effort needs to be made to minimize its negative
impact on communities.
RHC recommends a PBN design principle that requires there be no increase in noise
concentration compared to the ground based navigation that PBN replaces.

27. ICAO Balanced Approach - Reduction in Noise from less noisy aircraft
Reduction in noise at source is the first priority in the ICAO’s Balanced Approach. While the
number and lateral position of flight paths and hence the resulting distribution of noise is clearly
part of airspace design, the noise at source is a key component since it represents the noise
energy that the design aims to distribute. In our view the noise at source should not just be a
passive input into the design – it is a control variable and needs to be actively managed. The
cost of noise impact on communities needs to be compared with the industry’s costs of
research and development into less noisy aircraft and the costs of introducing less noisy aircraft
into the Heathrow fleet.
28. There are various estimates of future noise reduction at source and typically these are around
0.1 dba per annum. Reduction tends to be larger on departures than on arrivals. Over the next
30 years that would amount to 3 dBA or equivalent to halving the number of flights. But there is
considerable uncertainty on this issue both in terms of design remedies and the rate of fleet
change. This uncertainty needs to be remedied. The chart below shows the number of
Heathrow aircraft versus year built.
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29. Current average life of an aircraft in Heathrow’s fleet of 3,000 aircraft is around 25 years. The
airports commission assumed 25 year life but Heathrow assumed 15 years. The following table
compares the airports commission fleet with HAL’s fleet.
Aircraft
Generation
Current
Imminent
Future
Total

Two runway 2030

Three runway 2030

Two runway 2040
HAL

AC

Three runway 2040

HAL

AC

HAL

AC

HAL

6%

35%

7%

32%

94%

65%

93%

67%

78%

73%

80%

76%

0

0

0

0

22%

12%

20%

10%

100%

100%

100%

100%

100%

100%

100%

100%

15%

AC
13%

Source: Heathrow fleet HAL Report Table C1, 2014; Airports Commission (AC) Aviation Noise Local
Assessment Appendix A Table A2, 2014

30. RHC has for some time sought to establish the noise impact of larger aircraft. The DfT predicts
Heathrow’s aircraft passenger average loads increasing from 160 today to nearly 200
passengers by 2050. While the passenger and related luggage weight are but a small proportion
of total take-off weight the trend in larger aircraft seems likely to increase the noise impact by
as much as 20% by 2050, which is in addition to the impact of a 50% increase in the number of
flights. Larger aircraft need to be taken into account as well as the extra fuel for the increasing
number and range of long-haul flights.
RHC recommends a less noisy aircraft design principle that seeks to reduce the noise at
source from individual aircraft and introduce less noisy aircraft into Heathrow’s fleet. The
principle should also require estimates of the fleet’s noise energy for the medium and
longer term with plans for managing the reduction in noise.
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31. Population Growth and Housing Need
This is linked to Land-use Planning in the next section. Estimated population growth between
2011 and 2050 is 37% according to the Mayor’s London Infrastructure Plan, 2014. The new draft
London plan requires the 35 wider-London planning authorities to target 649,340 housing
completions over the ten years from 2019/2020. A portion of these will be in the 54 dB LAeq
noise contour and according to the draft London Plan, which allocates the completions to each
authority, some of the highest requirements are potentially in line of new flight paths.
32. Housing demand growth is driven by many factors but the number, location and their noise
mitigation can be influenced and we recommend these are considered as control variables in
the airspace design and as such they require a design principle. The chart below illustrates the
recent density of population in relation to Heathrow in the centre.

33. ICAO Balanced Approach – Land-use Planning
The main goal of the ICAO land-use planning is to minimize the population affected by aircraft
noise by introducing land-use zoning around airports. In our view the ICAO’s Land-use planning
is not fit for purpose and needs to be addressed before being applied to the design principles.
The design of flight paths to avoid dense populations is not part of the ICAO land-use
planning. The one-sided approach is a major deficiency of the planning process. Also, while
we understand the Land-use planning has been revised from 57 dB LAeq to 54 dB LAeq, which
covers a large area of London, it still does not align with 51 dB LOEL introduced by the
Government by its Airspace Policy (ref # 8 above).
34. Land-use Planning includes mitigation. We believe the polluter should pay and that HAL should
ensure that all new housing, schools, hospitals, etc. exposed to aircraft noise are built with
effective mitigation, such as triple glazing. Local Authorities and HAL need to work together to
decide how to deal with the uncertain positioning of flight paths until these are fixed in several
years’ time.
35. Land-use planning also means authorities should not grant use of land exposed to aircraft noise
that cannot be adequately mitigated. With the substantial demand for new housing and
insufficient land, the exclusion of available land is especially controversial. Local Authorities and
HAL need to work together to decide how to deal with the uncertain positioning of flight paths
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until these are fixed in several years’ time. Whether land can be set aside for housing and as
such be taken into account when positioning flight paths is a matter that needs to be resolved.
36. There is also a matter of equity. If Heathrow is paying for new build mitigation and reserved
land, then this needs to be balanced with mitigation and compensation to communities already
experiencing noise and those newly affected.
37. Given the issues raised here we are not recommending any specific design principle to deal with
population growth and new buildings but one needs to be developed.
38. ICAO Balanced Approach – Operational performance
This covers continuous descent and ascent, deployment of landing gear and use of flaps, etc.
Evidence suggests that individually these operational issues do affect the generation of noise
and its distribution but to a relatively small extent. In aggregate they are not unimportant but
there is not the time here to expand the topic further.
39. National Parks, Areas of Outstanding National Beauty and Tranquillity
London’s parks provide space for relaxation and enjoyment by a large number of people - both
visitors and residents. The Royal Botanic Gardens, Kew, are a Unesco world heritage site. The
Royal Botanic Gardens have to seek renewal of their heritage status from time to time and need
to demonstrate that their "outstanding universal values" are maintained. This could be
jeopardised by additional aircraft noise. There are requirements in the London plan and local
authority plans concerning no increase in noise and pollution at the Royal Botanic Gardens
and other parks. “Quiet areas” need to be addressed. “Tranquillity” needs to be addressed.
WebTAG monetary values need to be established for the noise impact on people using parks.
We have not had time to fully respond on these issues.
RHC recommends a parks design principle that requires there be no increase in noise over
Royal Botanic Gardens, Kew, Richmond Park, Old Deer Park and other London parks.
40. Night Noise
HAL excludes Night Noise from its design principles saying the subject of a ban it is not part of
the Airspace Change Process but a matter for the DCO planning permission. We do not believe
a night time ban should be a trade-off with a 3rd runway but should happen anyway. We are
especially concerned that a 6 ½ hour ban leaves open the question of the shoulder periods. The
current mixed mode operation in the 6am to 7am period is an issue and the failure to rotate or
properly manage this period is of considerable concern. We therefore believe consideration
should be given to including Night Flights from 11pm to 7am in the CAA’s Airspace Change
Process.
41. Night noise is a major issue for communities. The commission recommended a ban of 6 ½ hours
between 11pm and 7am with exact timing to be agreed but the airlines are not supportive.
a. WHO recommends 8 hours sleep,
b. RHC believes there should be an 8 hour ban between 11pm and 7am.
c. RHC has made the case to the DfT in the past, that an 8 hour ban would not have
negative operational or economic impact,
d. RHC is especially concerned that a ban as proposed would not protect communities
from a substantial increase in flights and hence noise in the early morning shoulder
period, 6-7am, which would be wholly unacceptable. At the very least there should be
no increase in flights in this shoulder period.

12

RHC recommends a night noise design principle that bans all scheduled flights between
11pm and 7am by May 2021. In the interim period there should be no increase in
Heathrow flights in the early morning shoulder period 6-7am and mixed mode (TEAM) in
this period should be re-assessed to reduce the noise impact.
42. Independent Parallel Runways and Runway Length
HAL’s consultation on airport expansion raised the question of a runway shorter than 3,500
metres. It is essential that all three Heathrow runways and related airport layout are capable of
handling large aircraft. An unequal allocation of large aircraft to one or other of the three
runways would have a material impact on airspace design and noise impact. Heathrow are
considering an increase in 25,000 flights per annum ahead of first flight from the NWR. This will
involve mixed mode and we strongly oppose any increase and loss of respite.
RHC recommends two operational design principles that:
(1) Require the NWR to be at least 3,500 metres in length and as far as possible, for the
mix of aircraft (heavies, etc.) to be spread evenly by type across the three runways.
(2) Require there be no mixed mode or any increase in the number of scheduled flights
over and above 480,000 per annum in segregated mode prior to first flight from the NWR.
43. Altitude Based Priorities
Annex 7 illustrates a two runway Heathrow and Brookmans departures on westerlies. The black
line is the 50 dBA footprint and blue line is the 57 dBA contour. The footprint for a single event
and the average hourly footprint assuming 9 flights an hour are shown in separate charts. Since
there is no departure respite, the hourly footprint would be matched a by a daily footprint
which is therefore not shown. The annual footprint is not shown either but would be slightly
smaller on account of the east/west modes.
Air Navigation Guidance 2017 says ‘in the airspace at or above 4,000 feet to below 7,000 feet,
the environmental priority should continue to be minimising the impact of aviation noise in a
manner consistent with the Government’s overall policy on aviation noise, unless the CAA is
satisfied that the evidence presented by the sponsor demonstrates this would
disproportionately increase CO2 emissions.’
The noise/height chart in Annex 7 is constructed from footprints for Brookmans Park. It
illustrates the noise level versus height for a single event, hourly and annual LAeq average.
While emissions between 4,000 and 7,000 feet have now been removed as a priority, we
believe that 7,000 feet noise ceiling should be increased. People are impacted by noise above
7,000 feet and more so if an event metric were included such as N70.
RHC recommends an altitude design principle that establishes the Altitude Based Priority
ceiling as [9,000] feet. We have not fully appraised the height sought so this is a
provisional estimate.
44. Emissions
There is a trade-off between a flight path’s noise and emissions of CO2 and NOX. There is also a
trade-off between noise and emissions in the design of aircraft. We believe these trade-offs can
be quantified and decisions made based on the relative impacts. The balance does not have to
be struck for each and every flight path provided it is optimized for Heathrow as a whole.
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RHC recommends a design principle that optimises the quantitative impacts of noise and
emissions for each flight path where possible but also as a “global optimization” for
Heathrow as a whole.
45. Noise Mitigation and Compensation
We referred to these factors in discussing land-use planning. Our view is that they do not
adequately compensate for aircraft noise but nevertheless they involve a cost to Heathrow and
a benefit to the communities so should be taken into account as a design principle. We have
not defined here what that might be.
46. Economic Benefit and Environmental Cost
There is a balance between economic benefit and environmental cost. The balance can be
quantified. RHC believes that there is no need for any more runways in the UK or increase in
Heathrow flights and that the NWR harms the UK aviation market. So when we consider the
noise increase from the NWR, we find it difficult to accept an increase in noise, given this
premise, and more specifically given the fact that 23% of the additional demand is cannibalised
from other UK airports, thus concentrating the noise over Heathrow and 37% of the additional
demand is from international-to-international transfers of no value to the UK. In other words
60% of the additional noise from the NWR expansion is unnecessary. Heathrow, the airlines,
CAA and the Government no doubt believe there is a more positive economic benefit. It is for
this reason that we include here in Annex 8 our assessment of the NWR economics so that at
least other stakeholders can see how we balance the economics and environmental cost.
47. Conditions
The airspace design needs to abide by a variety of international, national and local laws
including those relating to air quality. We have not detailed these here but there are a
particular set of noise conditions that have been established by the APNS.
Avoid significant adverse impacts on health and quality of life from noise,
Mitigate and minimise adverse impacts on health and quality of life from noise, and
Where possible, contribute to improvements to health and quality of life.
These conditions do not place a cap on the overall noise generated or concentration of noise.
Neither is there a maximum limit placed on the number of flights nor passengers, unlike the
current limit of 480,000 flights per annum in segregated mode and limits at other airports.
Conversely the APNS requires there to be a minimum of 740,000 flights per annum.
48. RHC believes it is essential that the development of noise envelopes places some limits on the
noise generated and its distribution and where appropriate the origins of the noise such as the
number and timing of flights. Not only are communities being exposed to more noise from
expansion but potentially an unlimited increase. For example, Heathrow could increase the
number of flights above 740,000 per annum.
49. Integrated Decision Framework
RHC has constructed a framework to bring together the several design principles and
stakeholder interests. This is shown in Annex 9. Broadly it is based on using webTAG values,
although the ones shown are for illustration only. The aim is to seek a sharing of costs and
benefits that at least the several stakeholders understand even if they disagree with the
outcome.
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50. For example, the illustration shows a community net noise benefit by 2050 of £0.35 bn, an
emissions cost of £0.5 bn and an industry/passenger benefit of £5.75 bn. The community noise
benefit is derived from less noisy aircraft and airspace modernisation, offset by the increase in
the number of aircraft from the NWR expansion and an adjustment for population growth. The
industry/passenger benefit is from the increased flights, reduced delays from modernisation,
offset by the cost of design and development of less noisy aircraft and fleet replacement. The
community net benefit of £0.35 bn comprises a benefit to existing legacy population of £3.5 bn,
offset by a noise cost to newly affected communities of £1.25 bn and to population growth of
£1.9 bn. It must be stressed these figures should not be regarded as indicative forecasts and
are only provided to illustrate how an integrated decision framework might work.
HAL’S PROPOSED AIRSPACE DESIGN PRINCIPLES
51. HAL’s Consultation 1, closed 28 March 2018
The Consultation very briefly describes four noise design principles:
Principle 1: Minimise total number of people overflown (A), minimise number of people newly
overflown (B) or share routes over a wider area (C),
Principle 2: Prioritise urban (A) or rural areas (B),
Principle 3: Prioritise urban (residential and commercial) (A) or parks in urban areas (B)
Principle 4: Prioritise noise reduction (A) or fuel and emissions (B).
It also proposed new technology and innovation as Principle 5 and questioned in Principle 6
whether the same design principles should apply to day and night.
52. A summary of some of the results of this consultation were reported by HAL in July (ref # 3) and
the design principles morphed into 19 design principles, which we have included here as Annex
10. It is difficult to determine the priorities HAL is proposing and indeed the six principles
relating to distribution of noise (5B to 5G) seem to be a revised Principal 1, but it is difficult to
understand exactly what is proposed. The three Principles 5G to 5I seem to be revised Principles
2 and 3. There seems to be considerable contradictions between the principles. For example,
‘minimise newly overflown’ contradicts ‘prioritise rural over urban’. Also, seeking to fly over
Richmond Park would probably require flying over urban Richmond. We find HAL’s proposed
design principles confusing.
53. The consultation was probably treated by most consultees as requiring personal preferences
and not an optimisation of the societal impact of noise. People would have sought to select an
option that they thought would have the least noise impact on themselves. For example, those
not currently affected by noise would likely choose an option that means no noise over newly
affected. Those trying to choose between concentration and dispersion had to guess whether
concentration would be over someone else, which would meet their personal objective, or over
themselves which would not. To a large extent, respondents would have had to guess how
Principle 1 options satisfied their personal objective of minimising noise.
54. HAL’s four principles are meaningless without a guiding objective that distributes the noise
impact in a fair and reasonable way, and here we mean in terms of health and quality of life and
not just based on population numbers. Given that the Air Navigation Guidance 2017 (ref #8)
and Airspace Policy 2017 (ref #7) very clearly introduce the need to take account of the impact,
it is surprising the HAL principles ignore the Government’s revised objectives and still rely on
population numbers.
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COMPARISON OF RHC AND HAL APPROCHES TO AIRSPACE DESIGN PRINCIPLES
55. We believe it is impossible to design the airspace without adding a new community noise
objective, as we have done. We have then gone on to structure the distribution of noise using
the objective of minimising the impact on health and quality of life. This provides a societal
outcome that can be optimised across Heathrow’s airspace as well as for individual flight paths.
HAL’s approach of relying on population numbers and a questionable survey to support the
approach, we believe will not achieve a fair and reasonable distribution of noise. The outcomes
of our provisional assessment discussed in this response are quite the opposite to the
conclusions being offered by HAL. For example, HAL, seeks to minimise newly affected. We
disagree, otherwise those currently affected will be burdened with the additional noise from
the NWR expansion, which in our view is inequitable.
56. We have cross-referenced HAL’s design principles in Annex 10 with our proposed principles
discussed here. However, we have added a number of principles that deal with the ICAO’s
Balanced Approach and other matters, which are not dealt with by HAL.
57. We have also suggested a framework for integrating the several variables into a decision
framework that impacts each of the stakeholders. We believe the design needs this
comprehensive approach but this is not provided by HAL.
58. The prioritisation of principles very much depends on whether there is reducing noise energy or
increasing noise energy and therefore it depends on whether there are two or three runways.
59. We said in the introduction that that we do not believe more UK runway capacity is needed. In
contrast, FAS and its proposed update aim to increase airspace capacity, not just to improve
efficiency, but to accommodate increased demand, whether or not it materialises. This is
relevant because we understand that HAL’s consultation on design principles starts with the
premise that there will be at least 260,000 additional flights from the NWR expansion.
Moreover, the consultation is designed as part of the formal Airspace Change Process
administered and decided upon by the CAA, and the airspace design change is described by HAL
as relating to the introduction of a third runway at London Heathrow Airport.
60. While noise and other objectives may remain unchanged, their application to a two runway
Heathrow involves a reduction in noise energy and to a three runway Heathrow - an increase in
noise energy. The two runway and NWR expansion cases result in quite different distribution of
environmental and economic costs and benefits between stakeholders. In the NWR expansion
case there is the very real possibility of there being insufficient airspace and hence the
introduction of a spatial constraint that significantly limits the design options. In fact, the
constraint could reduce or eliminate the feasibility of the NWR expansion.
61. We respond here to the consultation on the basis that airspace design includes additional
capacity for additional flights because that is premise used by HAL in its consultation and
because it is embedded in FAS and its emerging update and because it is the basis for the
Airspace Change decision sought from the CAA and it is a matter for the planning inspectorate
when considering HAL’s application for DCO planning permission. However, we believe this is a
fundamentally flawed approach and that modernisation based on a two runway Heathrow
should also be considered. The NWR expansion is not needed and may never happen and it
may take five years to find out, by which time, airspace modernization for a two runway
Heathrow would have been substantially delayed.
62. Arguably there are two proposals – modernisation and the NWR expansion and a third option
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which is Do-nothing. We suggest the impact assessment should address all three options.
NEXT STEPS
63. Has there been sufficient engagement between HAL and stakeholders, including councils and
communities, for stakeholders to have had the chance to make proper representation? RHC and
six other community groups wrote to the CAA on 21 June 2018 saying that in their view HAL was
proceeding without the necessary engagement and without communities understanding and
being able to properly appraise the design principle choices presented by HAL. In particular, the
results of the consultation in the spring had not been adequately published. Subsequently, HAL
published reference #3 above and spoke to the subject at an HCNF meeting on 18 July and also
extended by one month the deadline for responses to 27 July 2018. RHC gave a presentation to
the HCNF on 18 July on the subject of Airspace Design Principles (see RHC website) but there
was insufficient time for discussion. Are the community groups now in a position to fully
respond? We are concerned there remain fundamental differences between HAL and ourselves
and perhaps other community groups concerning the Airspace Design Principles and that these
need to be resolved before HAL submits is final proposals to the CAA for sign-off of Stage 1.
64. Are the design principles ‘fixed’ once the CAA sign-off the Stage 1 Gateway? When asked at the
HCNF meeting whether the principles would be ‘fixed’, we believe HAL said they could be
iterative. We understand that when applying the principles their priorities can change. In this
response we propose some changes to the airspace noise objectives and principles and if
consideration of these were deferred to the CAA Strategy later in 2018 (ref #4 above) or to the
emerging update of the DfT’s Aviation Policy Framework later in 2018, and therefore not
included in the Heathrow modernisation now being considered, this would be unacceptable.
The DfT, CAA and HAL need to clarify the situation.
65. HAL aims to consult further on airspace design in 2019 and 2021 before submitting final flight
path proposals to the CAA in 2022 for a CAA decision in 2023. Meanwhile the DCO examination
considers the flight path impact. To this end Heathrow aims to launch its stage two consultation
on a preferred masterplan for a 3rd runway around the end of 2018. The aim is for the
masterplan to be submitted to the planning inspectorate early in 2020 for their
recommendation. The Secretary of State will be required to decide whether to grant planning
permission within 12 months of submission – say by early 2021. But this is before the
completion of the flight path design and therefore the DCO planning decision will have to be
based on estimates. From our perspective this is an unacceptable process.
66. The views expressed in this report are those of Richmond Heathrow Campaign and not
necessarily those of other community groups. The comments are without prejudice and RHC
reserves the right to change them in the future.

Contact details:
Peter Willan, BSC Eng(Hons), MBA, ARSM, FCMA, FEI, HonRCM
Chair, Richmond Heathrow Campaign
www.richmondheathrowcampaign.org

Annexes 1-10
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ANNEX 1

EXISTING DEPARTURE FLIGHTPATHS

Richmond Heathrow Campaign July 2018

ANNEX 2

EXISTING DEPARTURE FLIGHTPATH DAILY 50 dBA FOOTPRINTS
100% CONCENTRATED FOOTPRINTS
FOOTPRINTS NOT ACOUSTICALLY COMBINED
FOR ILLUSTRATION ONLY

Richmond Heathrow Campaign July 2018

ANNEX 3

EXISTING DEPARTURE FLIGHTPATH DAILY 54 dBA FOOTPRINTS
100% CONCENTRATED FOOTPRINTS
FOOTPRINTS NOT ACOUSTICALLY COMBINED
FOR ILLUSTRATION ONLY

Note: the heading in the chart reads ‘2R Arrivals’ - it should read ‘2R Departures’

Richmond Heathrow Campaign July 2018

ANNEX 4

EXISTING ARRIVAL FLIGHTPATHS

Richmond Heathrow Campaign July 2018

ANNEX 5

EXISTING ARRIVAL FLIGHTPATH DAILY 50 dBA FOOTPRINTS
100% CONCENTRATED FOOTPRINTS
FOOTPRINTS NOT ACOUSTICALLY COMBINED
FOR ILLUSTRATION ONLY
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ANNEX 6

EXISTING DEPARTURE FLIGHTPATH DAILY 54 dBA FOOTPRINTS
100% CONCENTRATED FOOTPRINTS
FOOTPRINTS NOT ACOUSTICALLY COMBINED
FOR ILLUSTRATION ONLY
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ANNEX 7

ALTITUDE BASED PRIORITIES
Charts are for two runway Heathrow - Brookmans departures on westerlies.
Black is 50 dBA footprint and blue is 57 dBA contour.

HOURLY (9 ATMS)

SINGLE EVENT

Blue: single event
Turqoise: hourly
Pink:annual

Richmond Heathrow Campaign July 2018

ANNEX 8
3RD RUNWAY IMPACT ON UK AS AN AVIATION HUB (Slide 20)
THE FOLLOWING IS DFT EVIDENCE

Without a 3rd runway:
•

The number of passengers terminating their journey at Heathrow grows by 60% by 2050
Heathrow is not full.

•

UK spare capacity is equivalent to 6 runways in 2050. UK capacity is well able to satisfy
demand through to 2050.

With a 3rd runway:
•

No additional long-haul or domestic business passenger are served at the UK level. Economic
benefit from additional business travel is non-existent.

•

The 43 million additional passengers a year comprise - 17 million cannibalised growth from
other UK airports and 16 million international-to-international transfers of no value to the UK.
Only 10 million additional mostly short-haul terminating passengers are served. A 3rd runway
harms the UK regional economic balance and is inefficient use of capacity.

•

There are no additional destinations from the UK and frequency of flights at other UK airports
is reduced. UK connectivity is impaired.

•

International-to-international transfers use 37% of additional runway capacity and 94% of the
UK’s additional long-haul capacity. Only 300,000 out of 24 million annual transfers are on
thin routes and are insufficient to support otherwise unviable thin routes. Heathrow’s
international transfers provide no UK value and should be replaced by passengers
terminating their journeys in the UK.

•

There is a substantial dis-benefit to the UK aviation market

Richmond Heathrow Campaign July 2018

ANNEX 9
INTEGRATED DECISION FRAMEWORK (PAGE 1)
FRAMEWORK FOR HEATHROW EXPANSION, NOISE REDUCTION AND NOISE DISPERSION
£ Billion (2018 money NPV
60 yrs) valuations

Date

Minus sign means cost or disbenefit; Positive sign means
benefit

Community Noise

Industry/
passenger

Existing
legacy
population

Newly
exposed

Populati
on
growth

Population exposed >50 dBA
2018

1,000,000

500,000

0

Population exposed >50 dBA
2050

550,000

275,000

150,000

-£9bn

-£9bn

£0bn

£0bn

?

?

£bn

£bn

£bn

£bn

£bn

£bn

2024

1

1

1

2

Population growth

2018-2050

-2

Less noisy aircraft

2018-2050

3

2.5

Do-Minimum 2R

2050

2

3.5

2026-2050

-2

2025

0

2025-2050

0.35

Current costs/benefits

Noise
Total

Carb
on &
NOX

2018

Incremental Change:
Modernisation:
No increase in capacity

Expansion
Modernisation:
Increase in capacity
Less noisy aircraft

-2

-0.25

0.5

-1

0

-1.5

0.75

1

-1.5

-0.5

-2.0

5

0

0

0

0.75

0.25

0

0.25

0.1

-0.5

Noise mitigation

‘+

‘-

Noise compensation

‘+

‘-

Noise costs with 3R

2050

0.35

3.5

-1.25

Carbon & NOX costs with 3R

-1.9
-0.5

Aviation Industry net benefit
with 3R

5.75

THE FIGURES ARE FOR ILLUSTRATION ONLY
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ANNEX 10
HAL’s Design Principles July 2018
Reference

Principle

Priority

RHC Comment para

1

Must be Safe

8

2

Must meet the APNS Capacity Requirements

47, 48

3

Must meet the APNS 3 Noise Policy Tests
•
Avoid significant adverse impacts on health and
quality of life from noise
•
Mitigate and minimise adverse impacts on health
and quality of life from noise, and
•
Where possible, contribute to improvements to
health and quality of life.

47

4

Must meet local Air Quality requirements

47

5

Should Minimise Local Noise Effects from Flights

5A

Use more Efficient Operational Practices

38

5B

Minimize Number of People Newly Overflown

7, 9-18, 20-21, 39

5C

Maximise Sharing through Predictable Noise Respite

7, 9-18, 20-21, 39

5D

Avoid Overflying Communities with Multiple Routes

21

5E

Maximise Sharing through Dispersal

7, 9-18, 20-21, 39

5F

Minimise Total Population Overflown

7, 9-18, 20-21, 39

5G

Design Flight Paths over Commercial and Industrial Areas

5H

Prioritise Routing Flight Paths over Rural Areas (Rather
than over Urban Areas)

5I

Prioritise Routing Flight Paths over Parks and Open
Spaces (Rather than over Surrounding Residential Areas)

39

5J

Prioritise Routing Flight Paths that reduce Aircraft Noise
for Local Communities over those that reduce Fuel Burn
and Emissions

44

6

Minimise Fuel/CO2/Greenhouse Gases

44

7

Ensure Operational Efficiency to Maximise Benefits to All
Stakeholders

8

8

Be Based on the Latest Navigation Technology Widely
Avaialable

8, 26

9

Minimise the Impact of Heathrow’s Airspace Design on
other Airspace Users

8, 25

Night Flights

40

